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In earlier studies it has been reported that patients with carcinoid tumours have a relatively good health-related quality of life (HRQoL)
and low levels of anxiety and depression. The aims of this study were (a) to investigate the extent to which psychosocial function changes
in patients with carcinoid tumours with time from diagnosis and its possible relation to tumour markers, and (b) to compare the HRQoL
of patients with carcinoid tumours with that of healthy Swedish adults. Twenty-four patients reported on HRQoL (the EORTC
QLQ-C30), anxiety and depression (the Hospital Anxiety and Depression Scale) five times during their first year of treatment. After one
year, improvement in nausea/vomiting, flush and anxiety was reported, but there was deterioration of physical function, an increase in
muscular pain and problems with dry skin. Levels of tumour markers were not associated with psychosocial function. Patients reported
a lower HRQoL compared with healthy Swedish adults. Thus, deterioration of physical function was not accompanied by a deterioration

of emotional function, and levels of tumour markers were not related to patients’ HRQoL.
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Carcinoid tumours belong to the family of neuroendocrine
tumours which originate from the neuroendocrine cell
system. The incidence of carcinoid tumours is around
0.5/100000 (1). These tumours present features that are
distinct from other malignant tumours. First, in most
patients, tumour growth is fairly slow. Secondly, the tu-
mours produce hormones that influence the clinical condi-
tion of the patient (2), the most common symptoms being
flush, diarrhoea, bronchial constriction and right heart
failure (the carcinoid syndrome) (3). Based on the site of
origin, carcinoid tumours have been divided into foregut
(bronchus, stomach, proximal duodenum and pancreas),
midgut (distal duodenum to midtransverse colon) and
hindgut (descending colon and rectum) (4), and the most
common type is midgut carcinoid (5).

Treatment of carcinoid tumours is aimed to reduce
hormone levels, control hormonal symptoms, prevent fur-
ther tumour growth and also possibly to achieve tumour
reduction. Whenever possible, systematic removal of all
resectable tumours has been recommended (6, 7). Because
the majority of patients present with a metastatic disease
at the time of diagnosis, surgical treatment is not curative
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and medical treatment is warranted (8). Since the early
1980s, biotherapies such as o-interferon (o-INF) and so-
matostatin analogues have been introduced. These treat-
ments have significantly improved the clinical management
of carcinoid tumours (9), and they constitute the first-line
medical treatment for patients with midgut carcinoid
tumours.

Treatment of carcinoid tumours is seldom curative.
However, improved diagnostic and therapeutic methods
have prolonged life for many patients. The assumption
that adding time, adds value, may often, but not always be
correct. Few studies have evaluated health-related quality
of life (HRQoL) in patients with carcinoid tumours. Ja-
cobsen & Hanssen investigated HRQoL (10) in 11 patients
with endocrine GI tumours, including those with carcinoid
tumours, during treatment with a somatostatin analogue.
The results demonstrated that two domains of HRQoL
changed significantly during one month of therapy: ability
to relate socially increased and psychosocial distress de-
creased. In another study (11), prolonged release of a
long-acting somatostatin analogue was investigated in con-
junction with HRQoL in patients with endocrine GI tu-
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Table 1

Characteristics of 24 patients with carcinoid tumour at the time of
inclusion

Background variable

Median time since diagnosis 3 months (range 1-96)

Resection of primary tumour 17 (71%)
Carcinoid syndrome 20 (83%)
Metastatic 18 (75%)
Level of chromogranin A >4 pg/L 23 (96%)
Level of U-5HIAA >80 pmol/24 h 15 (62%)
Treatment
Interferon 15
Somatostatin analogue 1
Interferon and a somatostatin 8
analogue
Median age 62 years (range 25-81)
Male/Female 14/10
Married-cohabiting 20
Children 22
Employed 10
Old-age pensioner 14

mours. HRQoL was assessed for a period of six months.
After one month of therapy, emotional and cognitive
functions as well as global health status improved signifi-
cantly, while problems with fatigue, diarrhoea and sleeping
problems were significantly reduced, as assessed by the
EORTC QLQ-C30. Only diarrhoea continued to be signifi-
cantly improved throughout the study. We have demon-
strated (12-14) that patients with endocrine GI tumours
report a relatively good HRQoL as well as low levels of
anxiety and depression. The results suggest that patients
enjoy a better HRQoL five years or more after diagnosis
than they do closer to the diagnosis (14). Earlier HRQoL
studies of this patient group (12—-14) employed a cross-sec-
tional design and so potential changes over time with
regard to psychosocial function remains to be investigated.
In addition, the extent to which psychosocial function is
related to biochemical tumour markers remains to be
clarified.

As mentioned above, the HRQoL of this patient group
has been reported to be relatively good (12-14). However,
no studies have been undertaken which make a compari-
son with a normative sample of the general population.

Taken together, patients with carcinoid tumours present
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specific symptoms of disease and side effects of treatment.
Little is known about how these patients perceive their
HRQoL. The aim of the present study was to investigate
HRQoL, anxiety and depression in patients with midgut
carcinoid tumours during one year of treatment. The
following research questions were posed: (i) Do patients’
ratings of HRQoL, anxiety and depression change during
one year of treatment? (ii)) How do patients rate their
HRQoL compared with a sample of the Swedish general
population, before treatment and at 12 months after start
of treatment? and (iii) Are there any correlations between
patients’ ratings of HRQoL, anxiety and depression on the
one hand, and biochemical tumour markers at those points
in time on the other?

MATERIAL AND METHODS

Twenty-four consecutive patients referred for medical
treatment to the Department of Internal Medicine, En-
docrine Oncology Unit, University Hospital, Uppsala were
included in the study. Inclusion criteria were: patients
should (a) have a histopathologically verified midgut car-
cinoid tumour, (b) be informed about their diagnosis, and
(c) be scheduled for treatment with «-INF and/or a so-
matostatin analogue. During the study period, 34 patients
were eligible. Ten patients were excluded because they (a)
had been treated with chemotherapy and/or a biological
response modifier during the preceding 12 months (n = 6),
(b) had additional chemotherapy (n=1), or (¢) did not
speak or read Swedish (n = 3). Patient (n = 24) characteris-
tics at the time of inclusion are presented in Table 1. Six
patients did not complete the study, owing to death (n = 3)
or treatment termination (progressive disease n = 2, toxic-
ity n=1). Reasons for missing data at each assessment
point are presented in Table 2.

Instruments

Before start of treatment (baseline), patients were asked to
specify age, gender, marital status, whether they had chil-
dren, occupational status, time of diagnosis and type of
treatment.

Functional ability was assessed by the Karnofsky Per-
formance Status Scale (KPS) (15), rated by a physician at

Table 2

Reasons for missing data and number of participants at the 3, 6, 9 and 12-month follow-ups

Reason for missing data 3 months n

6 months n

9 months n 12 months n

Administrative failure -
Death 1
Progressive disease -
Unrelated surgery
Toxicity

Participants 21

3
2
1

—_
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baseline and at 3, 6, 9 and 12 months after treatment start.
The KPS is an 11-point numerical scale, ranging from
normal functioning (= 100) to death (= 0) and has been
found to have sufficient reliability and validity for assessing
functional ability (16).

The EORTC QLQ-C30 (version 2.0) (17) was used to
assess patient HRQoL at baseline and at 3, 6, 9 and 12
months after treatment start. The EORTC QLQ-C30 in-
cludes 30 items and is composed of five functional scales
(physical, role, cognitive, emotional, social), and three
symptom scales (fatigue, pain, nausea/vomiting), one
global health status/QoL scale, and six single items (dysp-
noea, appetite loss, insomnia, constipation, diarrhoea,
financial problems). In accordance with the scoring instruc-
tions given by the EORTC Quality-of-Life Study Group
(17), the scores are linearly transformed to 0—100 scores.
For the functional, global health and overall QoL scales, a
higher score means a higher level of functioning. For the
symptom-oriented scales and single items, a higher score
corresponds to a higher level of symptoms. The EORTC
QLQ-C30 has been found to have adequate reliability and
validity for assessing HRQoL (17).

Separate questions not covered by the EORTC QLQ-
C30 were used to assess the occurrence and intensity of the
most common disease- and treatment-related symptoms,
according to our clinical experience. Patients were asked to
report on whether they had experienced flush, muscular
pain, fever or dry skin at baseline and at 3, 6, 9 and 12
months after start of treatment. Each item has four re-
sponse alternatives with scores ranging from 1, indicating
no problem, to 4, indicating a high level of problems. The
questions were developed and used in previous studies (12,
13) of patients with endocrine GI tumours.

Anxiety and depression were assessed at baseline and at
3, 6,9 and 12 months after treatment start by means of the
Hospital Anxiety and Depression Scale (HADS), which is
a self-assessment scale consisting of two subscales, one
measuring anxiety (7 items) and the other depression (7
items). Each item has four possible answers, with scores
from 0, indicating no problem, to 3 indicating a high level
of problems. The HADS is found to have sufficient reliabil-
ity and validity for detecting anxiety and depression in
somatically ill patients (18).

Plasma levels of chromogranin-A (reference range <4
ng/L) and the urine serotonin metabolite 5-hydroxyin-
doleacetic acid (U-5-HIAA) (reference range < 80 pmol/24
h) were used as biochemical tumour markers and were
assessed at baseline and at 3, 6, 9 and 12 months after
treatment start.

Procedure

The study was approved by the Research Ethics Committee
of the Faculty of Medicine, Uppsala University, and in-
formed consent was obtained from all subjects. Patients
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completed the questionnaires, and plasma chromogranin A
and U-5HIAA were determined at the Endocrine Oncology
Unit. The patients were instructed on how to complete the
questionnaires by the first author, who was present on all
assessment occasions.

Data analysis

One-sample t-tests were employed to investigate whether
the mean ratings of HRQoL, anxiety and depression, and
levels of tumour markers at 3, 6, 9 and 12 months differed
significantly from those at baseline. Pearson’s product
moment correlations were computed between, on the one
hand, HRQoL, anxiety and depression scores and, on the
other, scores for the biochemical tumour markers.

In order to make valid comparisons of patient ratings of
the EORTC QLQ-C30 with normative data from the
Swedish population (19), corrections were made for age
and gender differences (20). This procedure also corrects
for differences in comorbidity between patient samples and
normative samples. Expected scores were computed, using
the Swedish population reference score for each age and
gender group (20). A difference of more than 10 points
between the observed and expected values was considered
as clinically significant (21, 22). One-sample t-tests were
employed to analyse whether the observed scores differed
significantly from the expected ones.

RESULTS

HRQoL, anxiety and depression

The KPS baseline mean was 90 (SD = 7.2), and there were
no significant differences between that score and any of the
remaining assessments.

Table 3 presents mean scores and standard deviations for
the EORTC QLQ-C30 ratings at baseline, 3, 6, 9 and 12
months, and mean difference scores between baseline and
each of the other assessment points. Significant differences
were found for two scales. The mean scores for physical
function were lower at 6 months (p <0.01), 9 months
(p<0.05) and 12 months (p <0.01) compared with the
baseline scores. Similarly, the score for nausea/vomiting
was lower at 12 months (p < 0.05) compared with baseline.

Table 4 presents data for the ratings of the disease- and
treatment-related questions. The scores for flush were sig-
nificantly lower at 9 months (p <0.05) and 12 months
(p <0.05) compared with those at baseline, as was the
rating for fever at 3 months (p <0.05). The rating for
muscular pain was significantly higher at 12 months (p <
0.01), as was the rating for dry skin (p < 0.05), compared
with the baseline values.

Table 4 also presents data for the HADS subscales. The
anxiety rating was lower at 12 months (p < 0.05), and the
score for depression was significantly higher at 9 months
(p <0.01) than the baseline values.
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Table 3

Patient mean scores (SD) for EORTC QLQ-C30 scales and single items, and mean difference scores (D) relative to baseline

Scale Baseline 3 months 6 months 9 months 12 months

(n=24) (n=21) n=17) (n=16) (n=18)

M (SD) M (SD) D M (SD) D M (SD) D M (SD) D
Physical function * 85 (200 80 (23) -6 71 @3l =21 71 @3l =18 70 (22) —20**
Role function * 65 (33 76 (32 +9 67 (36) -9 67 (32) +1 76 (25) +7
Emotional function * 73 2 75 (28) +1 79 (16) +1 79 (14 -1 80 (15) +8
Cognitive function * 8 (200 81 (23) -2 83 (14 -7 84 (13) +1 87 (14) +7
Social function?® 85 (200 83 (24 -4 82 (20) -2 74 (29) -8 78 (24) —6
Global health/quality of life* 68 (23) 59 (28) —11 58 (23) -7 57 (19 -—-12 63 (13) -3
Fatigue ® 36 (24 35 (3] +1 39 (32 +6 40  (30) +4 38 (20) +7
Nausea/vomiting ° 19 24 16 (27 -3 8 (12) —6 5 (10) =10 4 7 —9*
Pain ° 19 24 23 (29 +4 23 (30) +9 24 (33) +8 25 (A7) +12
Dyspnoea ° 19 (28 16 (27) 0 25 (@36) +12 23 (32) +6 20  (26) +4
Insomnia ® 24 (35 21 (31 +2 22 (33 -2 25 (35 0 24 (25) +4
Appetite loss ® 25 (34 32 @ 411 25 (32 +2 19 (30) -6 20 (35 —4
Constipation ® 15 (29) 5 (12) —13 10 (20) -2 4 (11 -8 4 (11 -9
Diarrhoea ® 46 (39 32 37 -—-10 37 (33 -12 38 (3% —15 43 (38) -7
Financial difficulties ° 6 (16) 3 (10) -2 10 (19 +4 13 (21 +6 7 (24) +2

* Scores range from 0 to 100, a higher score representing a higher level of function.
® Scores range from 0 to 100, a higher score representing a higher level of symptoms.

*p<0.05; **p <0.01.

In order to compare these results with the normative
data, corrections for age and gender were made for the
EORTC QLQ-C30 data. Table 5 presents observed and
expected scores at baseline and at 12 months. At baseline,
the observed score was more than 10 points or more below
the expected one for two functional scales (role function
— 20, emotional function — 12), and more than 10 points
or more above for four symptom scales/items (fatigue
+ 15, nausea/vomiting + 16, appetite loss + 21, diarrhoea
+40). At 12 months, the mean score was more than 10
points below the expected score for three functional scales

(physical — 17, social — 13, global health/quality of life
—13), and more than 10 points above for three symptom
scales/items (fatigue + 18, appetite loss + 16, diarrhoea
+ 38). All these differences, with the exception of that for
appetite loss at 12 months, were statistically significant
according to one-sample t-tests (p < 0.05).

In summary, there were few significant changes in the
ratings of HRQoL, anxiety and depression during the
study period. Patients reported a lower HRQoL compared
to that of the Swedish general population, both at baseline
and at the 12-month assessment.

Table 4

Patient mean scores (SD) for disease- and treatment-related questions and the HADS subscales, and mean difference scores (D)
relative to baseline

Item/Scale Baseline 3 months 6 months 9 months 12 months

(n=24) (n=21) n=17) (n=16) n=18)

M (SD) M (SD) D M (SD) D M (SD) D M (SD) D
Flush ® 19 (09 1.8 (079 -0.1 1.7 (0.7) —=03 1.6 (0.7) —0.6* 1.4 (0.6) —0.6*
Muscular pain * 1.3 (06) 1.6 (09 402 1.6 (1.0) +0.3 1.9 (1.1) +0.6 1.8 (0.7) +0.5%*
Fever*® 1.4 (09 12 (0.5 —0.3* 1.1 (03 -03 1.1 (05 -03 1.2 (0.5 -03
Dry skin * 1.6 (08 1.6 (0.8) +0.1 1.8 (1.1) +04 1.8 (0.8) +0.2 22 (L.1) +40.6*
Anxiety ® 4.6 (400 44 (4.5 0 45 (38 +02 42 (22) -02 30 (24 —19*
Depression ® 32 (27 35 (34 +05 48 4.00 +17 52 (37 +1.8%* 37 (22) +06

* Scores range from 1 to 4, a higher score representing a higher level of problems.
® Scores ranging from 0 to 21, a higher score representing a higher level of problems.

*p<0.05; **p <0.01.
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Expected (population -based ) and observed mean scores for the EORTC QLQ-C30 scales and single items, at baseline (n=24) and at 12
months (n=18)

Health-related quality of life in patients with carcinoid tumours

Table 5

EORTC QLQ-C30 Baseline

12 months

scales/single items

Observed score Expected score Obs.—Exp. Observed score Expected score Obs.—Exp.
difference difference
Physical 85 85 0 70 87 —17**
function *
Role function * 65 85 —20%* 76 86 —10
Emotional 73 85 —12* 80 84 —4
function *
Cognitive 83 88 -5 87 88 -1
function *
Social function* 85 91 —6 78 91 —13*
Global health/ 68 76 -8 63 76 —3**
quality of life *
Fatigue ° 36 21 +15%* 38 20 +18**
Nausea/vomiting ° 19 3 +16%* 4 3 +1
Pain ° 19 20 -1 25 20 +5
Dyspnoea ° 19 19 0 20 19 +1
Insomnia ® 24 19 +5 24 21 +3
Appetite loss ° 25 4 +21%* 20 4 +16
Constipation ® 15 6 +9 4 5 -1
Diarrhoea ® 46 6 40 * 43 5 +38%**
Financial difficulties® 6 6 0 7 7 0

829

* Scores range from 0 to 100, a higher score representing a higher level of function.
® Scores range from 0 to 100, a higher score representing a higher level of symptoms.

*p <0.05; ** < 0.01; ***p <0.001.

Table 6

Mean values (SD) for biochemical tumour markers (plasma chromogranin A and U-5HIAA), and differences (D) relative to baseline

Baseline 3 months 6 months 9 months 12 months

(n=24) (n=21) n=17) (n=16) (n=18)

M (SD) M (SD) D M (SD) D M (SD) D M (SD) D
Chromogranin A* 104  (198) 77  (159) —29* 91 (153) —14 97 (155) -8 83  (130) —12
U-SHIAA® 337 (551) 221 (466) —68** 319 (530) —140** 288 (442) —180* 212 (340) —126

* reference range <4 pg/l.

® reference range <80 pmol/24 h.
*p<0.05.

**p <0.01.

HRQoL, anxiety and depression in relation to biochemical
tumour markers

Table 6 presents the levels of plasma chromogranin A and
U-SHIAA. U-5HIAA was significantly lower at 3 months
(p <0.05), 6 months (p <0.01) and 9 months (p <0.05)
compared with the baseline values. Chromogranin A was
significantly lower at 3 months (p < 0.05) compared with the
baseline values. The following significant correlations were
found: the rating of diarrhoea at 12 months was positively
associated with levels of plasma chromogranin A (r = 0.48,
p <0.05) and with U-5SHIAA (r=0.68, p<0.01). The
rating of depression at 12 months was associated with
plasma chromogranin A (r = 0.51, p < 0.05). In view of the

low number of patients, scatterplots were examined for
potential outliers, but, none was identified.

DISCUSSION

HRQoL, anxiety and depression were monitored in patients
with midgut carcinoid tumours during one year of treatment
with «-INF and/or a somatostatin analogue. The reported
HRQoL, anxiety and depression scores agree with those
reported earlier in patients with endocrine GI tumours (13,
14). The ratings did not change substantially during the
study period, and observed changes were both for the worse
(physical function, muscular pain, dry skin, depression) and
for the better (nausea/vomiting, flush, fever, anxiety).
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Depression is a known side effect of «-INF (2). However,
reported levels of depression (HADS) were relatively low.
According to the medical records, only a few patients
suffered from depression, and those who developed symp-
toms of depression were successfully treated with anti-
depressants.

It is of clinical interest to investigate the possible differ-
ences between those treated with «-INF only (n=9) and
those treated with both a-INF and a somatostatin analogue
(n=8). At 12 months, there were significant differences for
two EORTC QLQ-C30 scales and for the HADS anxiety
subscale. The patients treated with both agents rated their
overall HRQoL (QL) higher (m = 72), and problems with
sleep (SL) lower (m = 13) than those treated with a-INF
alone [QL: (m = 56, p < 0.05), SL: (m =37, p <0.05)]. The
group treated with both agents also rated their anxiety lower
(m = 1.5) compared to the group treated with «-INF only
(m=4.3) (p <0.05). Although the number of patients is
very small, these findings suggest that the group treated with
both agents had fewer problems than the group treated with
o-INF only.

It is interesting to note that those aspects of HRQoL that
deteriorated significantly from baseline to the 12-month
follow-up were of a physical character, while emotional
aspects did not deteriorate, and the level of anxiety even
improved significantly. At baseline, the reported emotional
function was significantly worse than that expected for
people of similar age and gender. However, at 12 months,
this difference was no longer significant. Thus, the patients
appear to have been successful in coping with the emotional
demands of their disease and treatment, despite the aggra-
vation of the physical symptoms of disease and treatment.
Little is known about how patients with carcinoid tumours
deal with the demanding situation caused by the disease and
its treatment at various points in time after diagnosis. Even
less is known about how these patients cope with the specific
aspects of disease and treatment.

Earlier studies (12-14), indicate that patients with en-
docrine GI tumours enjoy a relatively good HRQoL.
However, in these studies the comparison was made with
other patients groups. Such comparisons are not readily
interpreted, because of differences in symptomatology,
treatment and time of survival. The present comparison of
patient scores on the EORTC QLQ-C30 with expected
scores for the Swedish general population (19) yield an
estimate of the HRQoL of patients with carcinoid compared
to healthy people. The comparison revealed that the patients
had a lower HRQoL than expected for healthy people of
similar age and gender, both at baseline and at 12 months.

Few correlations were demonstrated between tumour
markers and ratings of HRQoL, anxiety and depression.
Significant correlations were identified between plasma
chromogranin A and U-5HIAA, and diarrhoea at 12
months. This result was expected, since serotonin is involved
in the mechanism regulating diarrhoea (23). Ratings of
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depression at 12 months were significantly associated with
the level of plasma chromogranin A. There is no ready
explanation for this observation.

Carcinoid tumours are rare, and patient samples in
available studies are usually small. In addition, there is the
problem of missing data. These circumstances may have
contributed to the lack of statistically significant results in
the present study. However, another possible explanation
for the relative lack of significant results might be that the
EORTC QLQ-C30 as well as the HADS lack content
validity for measuring the psychosocial function of patients
with carcinoid tumours. It is known that HRQoL is related
to the attainment of important aspects of life (24). None of
the questionnaires used in the present study have been
developed for use with this group of patients and may
therefore lack some important aspects. A reliable and valid
assessment tool is needed that will cover the major disease-
and treatment-related problems of this specific group of
patients.
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