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Abstract. A total of 29 patients with acute leukaemia
were prospectively randomized before starting cytos-
tatic treatment to be nourished either with intensified
oral nutrition (intervention group) or ad libitum
nutritional intake during the whole tumour therapy
(median 22 weeks). All received menus of free choice
(daily offer of 1-0-2-0 g protein, 30-50 kcal kg~! body
weight (BW)). Beyond this, intervention patients
received nutrition education, daily visits by the dieti-
cian and record of food intake, as well as a weekly
assessment of subjective well-being (linear analogue
self assessment ‘LASA’). From the LASA items, the
factors: ‘malaise’, ‘psychological distress’, ‘therapy
side-effects’ were extracted by principal component
analysis, and correlated to nutrient intake and nutri-
tional status. At the end of antineoplastic induction
therapy, after continuous hospitalization of 10 weeks
(median), 31-:3% of the controls had regained their
initial nutritional status, and 68:8% of the intervention
group. Mean daily energy intake was 23-2 kcal kg™!
BW during weeks with weight loss (constant weight:
30-9, weight gain: 39-3 kcal kg=! BW). Nutritional
behaviour correlated with subjective well-being, low
intake with complaints of tumour treatment side
effects and weight loss with malaise.

Keywords. Acute leukemia, feeding behaviour, malnu-
trition in cancer, oncological chemotherapy, oral
nutrition, quality of life, subjective well-being, suppor-
tive tumour therapy.

Introduction

Until now, there is no prospective trial available, which
can demonstrate that a good nutritional status may be
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of special benefit for the survival of patients who were
treated by cytostatic agents [1]. Therefore artificial
nutrition is not a routinely advisable adjunct to
oncological chemotherapy. On the other hand, there is
enough evidence that loss of appetite and impaired
nutritional status are significantly associated with
reduced subjective well-being—the so-called ‘quality
of life’ [2,3]. This might be of clinical relevance for
tumour patients during very aggressive and long-
lasting drug-regimens, which are only partially effec-
tive with respect to prolonging life expectancy, for
example in the case of acute leukaemias [4,5,6].

Recently, we were able to show that under favour-
able conditions, oral nutrition can be a successful
supportive therapy of drug-treated tumour patients
[7]. We now present the results of a prospectively
randomized investigation on the efficacy of exclusive
oral nutrition during induction and maintenance ther-
apy of patients with acute leukaemia. The study was
designed with the trial endpoint ‘nutritional status—
measured as body weight course’ in order to answer the
following questions:

1. Can life-threatening malnutrition be prevented by
dietetic intervention, without artificial nutrition,
even during the stress of antileukaemic treatment?

2. Is daily applied dietetic care (intervention group)
superior to standard hospital feeding (control
group) with respect to the nutritional status of
leukemic patients?

Beside this, we were interested whether nutritional
status as well as nutritional behaviour of tumour
patients are correlated to subjective well-being or not.
In order to prevent a bias on the nutritional behaviour
of the control patients (as a consequence of nutritional
interviews), this part of the investigation was done only
in the intervention group.

Patients

All patients, admitted consecutively to medical depart-
ments I and II of Cologne University between 1986 and
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Table 1. Characteristics of patients with acute nonlymphocytic leukaemia,

and acute lymphocytic leukaemia with intensified oral nutrition as an

adjunct to chemotherapy (group A: ad libitum nutrition intake, group B:
nutritional intervention)

Medians, ranges

Diagnosis/

Initial Body Study period

Treatment Number/sex Age (Years) Weight (% IBW) (Weeks)

I. Acute Nonlymphocytic Leukemia
LAM-A 3f, 3m 50 (35-55)
LAM-B 4f, 3m 52 (27-58)
TAD-A 1If, 4m 44 (29-59)
TAD-B  2f, Im 29 (18-50)

II. Acute Lymphocytic leukemia

1066 (84-6-128-2) 27 (10-44)
89-3 (75-3-117:2) 22 (7-54)
1123 (750-122-4) 8 (4-9)
864 (86:2-98-7) 22 (19-32)

Ulm-A  3f, 2m 21 (19-26) 96-9 (89-3-114-4) 38 (15-47)
Ulm-B  3f, 3m 27 (17-58)  106:6 (73-5-145-3) 29 (8-50)
f=female, m=male, LAM/TAD/Ulm = chemotherapy-protocols

IBW =Ideal body weight.

1988 for induction treatment of acute lymphocytic or
nonlymphocytic leukemia (ALL/ANLL), were asked
to participate in the trial if they fulfilled the following
criteria: undesired weight loss of more than 5% of the
original body weight within 3 months before cytostatic
treatment, and/or actual weight below 90% ideal body
weight; age: between 17 and 60 years; planned therapy
according to the regimens LAM-6 [8] without m-
AMSA-application, TAD-9 [9], Ulm-protocol [10]:
subgroups ILAM, TAD, ULM. Exclusion criteria:
metabolic diseases; renal or liver insufficiency; need for
artificial nutrition.

During these 2 years, 38 patients fulfilled the given
criteria, seven of them refused to participate, two died
within 4 weeks after entering the study. The character-
istics of the remaining 29 patients are shown in Table 1.
Three patients had to be treated with two complete
induction courses of LAM-6. and Ulm-protocol
(patients L-B 3, 4, 7 are identical with patients U-B 4, 5,
6); that is why 32 treatment periods were investigated
in 29 patients.

All patients received menus of free choice instead of
the standardized hospital meal, with a daily offer of
1-0-2-0 g protein, 30-50 kcal kg—! BW, depending on
their pretreatment nutritional status (<90% ideal
body weight: 2 g protein/50 kcal; <110%: 1-4 g/35
kcal; >120%: 1 g/30 kcal). Patients were randomized
within the subgroups before starting induction therapy
to receive this diet either ad libitum (A =control
group), or (B=study group): ‘intensified oral nutri-
tion’ diet as group A plus dietetic intervention as
described below.

The study phases were defined in the following way:

1. ‘total study period’=day 1 of induction therapy
until planned or premature end of maintenance
chemotherapy;

2. ‘induction period’=day 1 of induction therapy to
the day before first demission from hospital after
consolidation therapy was completed. Patients

were taken from the study, when artificial nutrition
became necessary or on patients’ demand.

Dietetic intervention

Patients in the study group were visited daily by a
registered dietician, with the following aim: Assess-
ment of nutritional status and nutrition behaviour;
calculation of nutrient requirements; composition of
menu and diet modification—if necessary; nutrition
education for patients and relatives; daily assessment
of nutrient intake; daily patient motivation; assess-
ment of therapy-side effects, doctor’s information on
drug treatment for emesis, oral mucositis, diarrhoea;
assessment of patients’ subjective well-being; menu-
composition for out-patient phases.

Assessments

1. Nutritional status (Groups A, B). The nutritional
status of all patients was assessed by means of body
weight courses, measured daily under standardized
conditions and quantified as percentage of Broca
weight [11]. From these data we calculated: the weekly
occurring weight changes (% of pre-week BW); the
lowest BW (% initial BW); final BW (% initial BW);
the weeks with and without weight loss (see Table 2).
We did not use plasma proteins, skinfold- or arm
muscle circumference assessment as nutritional indi-
cators, because of their lack of specifity and validity—
especially in tumour patients [11,12].

2. Clinical course { Groups A, B). Assessment of days
with body temperature > 38-5°C, of amount of com-
plete remissions, and of mortality during the study
period. As mentioned above, the primary research aim
was to study the effect of the dietetic intervention
globally on changes of the nutritional status. Even
though the assessment of nutrient intake and subjec-
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Table 2. Intensified oral nutrition, during chemotherapy of the acute leukaemias:
Courses of body weight during induction treatment (Group A=without, Group
B=with dietetic intervention)

Pretreatment Lowest Post-treatment Weight gain
Patients BW BW Study BW Study (% lowest
regimen (% Broca) (% PTr. BW) week (% PTr. BW week BW)
LAM 6-Protocol
LA1 1078 90-0 10 90-0 10 0
LA2 1054 96-0 5 96-0 11 0
LA3 846 93-4 6 97-6 8 45
LA4 1193 93-2 7-8 93-8 9 0-6
LAS 985 96-9 4 100-0 8 32
LA6 1282 777 9 777 9 0
LB1 1016 93-2 4 950 7 1-9
LB2 875 90-9 3 98-1 9 79
LB3 859 96-3 4-6 98-4 10 2:2
LB4 893 89-0 3 106-2 9 19-3
LBS5 1060 93-9 3 99-3 10 5-8
LB6 1172 88-5 3 92:2 9 4-2
LB7 753 94-4 3 98-8 6 46
TAD 9-Protocol
TA1 1224 84-8 4 84-8 4 0
TA2 1037 89-7 7 89-7 7 0
TA3 1123 872 7 90-5 9 3-8
TA4 1167 851 9 851 9 0
TAS5 750 97-6 6 100-7 8 31
TB 1 86-2 912 11 950 13 42
B2 987 92-8 6-7 92-8 7 0
TB3 864 939 6 94-1 7 03
Ulm-Protocol
UA1l 893 92-7 3 1132 14 22-1
UA2 969 977 3 100-8 il 32
UA 3 1067 89-8 7 90-5 14 0-8
UA4 1144 84-5 13 84-5 13 0
UAS5 957 91-1 5 93-9 15 31
UB1 1190 945 3 949 10 05
UB2 1453 90-4 5 93-5 11 35
UB3 1092 96-8 6 99-0 12 2-3
UB4 1039 95-3 3 101-5 15 66
UB5 937 92-7 S 97-8 10 54
UB6 735 96-8 3 100-4 8 37

PTr. BW =Pretreatment body weight.

tive well-being exclusively in the intervention group is
problematic, this proceeding seemed to be necessary in
order to avoid a bias regarding nutritional behaviour
of the control group, originating from nutritional
questionnaires. That is why the following data were
collected only in patients of the intervention group.

3. Nutrient intake (Group B). Calculation of the
weekly non-protein energy intake from the daily
assessed data (kcal kg=' IBW, medians of daily
intake). Patients’ weekly nutrient intakes were corre-
lated with changes of BW and with parameters of
subjective well-being.

4. Evaluation of subjective well-being (Group B).
Patients had to self-assess their well-being on linear
analogue scales weekly [13] using standardized ques-
tionnaires with 16 questions, characterizing the typical

complaints of leukaemic subjects during tumour-
therapy [14,15]:

During the last week

... I'was not (rated 0)/I was very intensively (rated 10)
suffering from:

weakness, helplessness, sorrow, unrest, anxiety, hope-
lessness, anorexia, nausea, amesis, pain, taste distur-
bances, stomatitis.

During the last week: my quality of life, my health, my
physical feeling . . . was not (rated 0)/was very inten-
sively (rated 10) impaired.

From the weekly assessed LASA-items (means, stan-
dard-deviations, minima and maxima: see Table 3), 3
dimensions (‘factors’) characterizing the patients’ sub-
jective well-being were extracted with the help of
principal component analysis [16] performed with the
SPSS “factor’ program [17] (Table 4).
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Table 3. Sclf-assessment of subjective well-being during intensive oral nutrition of
antileukaemic treated patients (group B): A LASA-means, B. Nutritional parameters

Parameter

n Means SD Min Max

A. LASA-Items
Impaired quality of life
Impaired health
Impaired physical feeling
Weakness
Helplessness
Sorrow
Unrest
Anxiety
Hopelessness
Sleepiness
Pain
Nausea
Anorexia
Emesis
Taste disturbances
Stomatitis

B. Nautritional Parameter

198 2:6 30
198 2-8 29
198 2:6 2-9
199 19 2:6
196 1-1 20
199 13 2:0
199 20 19
198 1-4 23
196 09 1-9
192 5-0 1-9
198 1-8 2-8
198 2:2 2-8
197 33 33
197 1-4 2:4
191 2:4 31
197 16 2-7

DO DO OCO
—_
(=)

Medians of weekly energy intakes (kcal/kg IBW) 209 310 140 0 61-0

Weekly assessed body weight (% IBW)

210 1000 175 71 161-0

(SD)=standard-deviations; (Min) = —minima; (Max)= —maxima; N=number of
assessments; kcal/kg IBW =kcal per kg ideal body weight.

Factor 1—‘Fatigue/malaise’. Deriving from the
items: impaired quality of life, impaired health,
impaired physical feeling, weakness, helplessness,
unrest, pain, anorexia.

Factor 2—‘Psychological distress’. (helplessness,
sorrow, unrest, anxiety, hopelessness; stomatitis.

Factor 3— ‘Tumour-therapy-side-effects’. (nausea,
anorexia, emesis, taste disturbances).

Bascline values of these ‘quality-of-life-factors®
obtained from 180 tumour patients, and the factors’
test statistical properties are described in detail else-
where [14,15]. For a total of 156 weeks of 13 patients,
the identified factors of subjective well-being were
correlated with the absolute BW, the weekly BW
changes, the weekly energy intake, the type of tumour
therapy and the patients’ estimation of food quality.

Statistics

Differences between the groups and subgroups were
tested to be significant at a level of P <0-05 using the
Wilcoxons Mann-Whitney U-test. Because of the
significantly differing outcomes of patients in the
TAD-groups (see below: Results), statistical evalu-
ation of subjective well-being was restricted to the
patients under LAM- and Ulm- protocols. Correla-
tions between quality of life and nutritional para-
meters were calculated only for periods of complete
hospitalization (induction treatment) in order to stan-
dardize the patients’ social surroundings.

Principal factor analysis was calculated with the

help of the SPSS-program using the following steps: 1.
z-transformation of the LASA-values (mean: 0, SD: 1),
2. generation of a factor matrix using principal factors,
3. varimax rotation of principal factors (see Table 4).
Correlations between LASA-items or principal factors
of subjective well-being and energy intake or changes
of body weight are described by Spearman’s rank
correlation coefficients. For testing the coefficients’
statistical significance the two-tailed Student’s z-test
was used for: n>30; and for n <30 the Ferguson-test.

Results

The complete mean study period was 25-5 weeks
without significant differences between the sub-
groups—except for those with the TAD-regimen:
LAM-6-protocol median=22 (range 6-54), Ulm=36
(range 8-50), TAD=9 (range 4-32). The induction
periods were completed as preplanned in all cases,
except for 1 TAD-A. "

There were no differences regarding septic episodes;
days with body temperatures above 38:5°C were as
follows: LAM-A/B=13/11 (6-29/8-21;. medians—
ranges); TAD-A/B=11/11 (11-14/8-13): ULM A/B
2/2 (0-10/0-12). Complete remission after the induc-
tion phase was diagnosed in two out of six LAM-A
patients, two out of seven LAM-B; two out of five
TAD-A, three out of three TAD-B; three out of five
ULM-A, and three out of six ULM-B patients. To all
patients, cystostatic drugs were given in the pre-
planned dosage. No patient died earlier than 2 weeks
after the end of the study.
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Table 4. Principal component analysis of LASA-items: R

factor matrix of varimax rotated principal factors (only

correlations above 0-45 are mentioned). Factor 1: ‘Fati-

gue’ (% of variance: 50-1), Factor 2: ‘Psychological

distress’ (% of variance: 11-7), Factor 3: ‘Tumour therapy
side effects (% of variance: 7-7)

LASA Items Factor | Factor 2 Factor 3
Impaired quality of life  0-8094
Impaired health 0-8725
Impaired physical feeling 0-9056
Weakness 0-7196
Helplessness 0-6333  0-5056
Sorrow 0-7979
Unrest 0-5594 06159
Anxiety 0-7868
Hopelessness 0-8005
Pain 0-5338
Nausea 0-8698
Anorexia 0-4926 06350
Emesis 0-8298
Taste disturbances 0-5300
Stomatitis 0-5569
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Figure 1. Patients with acute leukaemias without malnutrition (% of
total pat.) after induction therapy with and without ‘Intensified Oral
Nutrition (IONY’.

Influence of nutritional intervention on nutritional status

During the period of the first cytostatic drug appli-
cation (induction treatment) the nutritional status of
all patients was highly impaired. This was independent
from patients’ clinical course and outcome, from
therapy type, and from the kind of nutrition interven-
tion (see Table 2). Patients of both study groups
experienced an obligatory loss of BW up to the 3rd or
even 7th study week. The median weight loss was 8%
of the pretreatment weight; one third of all persons lost
more than 10%.

It was only after that period of obligatory weight
loss, that we could see a superior effect of our dietetic
intervention on the nutritional status. Patients of the
intervention group under LAM 6-treatment showed
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Figure 2. Energy intake (means, SD) of patients with acute
leukaemia under oncological polychemotherapy during weeks with
weight loss, stable weight, or weight gain (statistical difference
between the 3 groups: P <0-0001).

more weeks with weight gain to the end of the
induction phase, than those subjects of the control
group (weight gain during 33:-8% of the whole induc-
tion phase in group LAM 6-B, versus 13-2% in group
LAM 6-A). The amount of weight gain per week was
identical in both LAM-6 groups (mean+2-5% of day
0—body weight on day 7, SD 1-7%). Patients, who had
to be treated by the regimens TAD or Ulm, showed no
differences between group A and B with respect to the
weeks with weight gain (15-9% of the whole induction
time for TAD, 241 Ulm). In these cases, the dietetic
intervention resulted in many more weeks with stable
weight (TAD-B: 48:7% of the induction time, versus
18-:3% in TAD-A; Ulm-B: 53-1% versus 31:5% in
Ulm-A, P<0-05).

As a consequence, a higher number of patients of the
intervention than of the control group were able to
normalize their nutritional status until the end of
antileukaemic induction therapy: at that time, only
five out of 16 patients of group B showed a body weight
below 95% of their prestudy weight, in contrast to 11
out of 16 control patients (Fig. 1). After the end of the
induction therapy (e.g., during all in-patient phases for
consolidation therapy), only patients with acute lym-
phocytic leukaemia (Ulm-protocol) could profit from
the ongoing dietetic intervention. During 22-8% of all
consolidation treatment weeks, intervention patients
experienced a mean weight loss of 2:6% per week,
compared with 49% treatment weeks for control
subjects. Furthermore, B-patients showed weeks with
stable weight during 42-4% of the treatment phases, in
contrast to only 16:2% for group A.

In the intervention group, the amount of oral
nutrient intake and the course of body weight are
closely correlated with each other: the mean daily
energy intake (calculated as median of one week’s daily
intake) was 23-3+11-4 kcal kg~! ideal body weight
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Table 5. Correlations between weekly reported weight changes,
nutrient intake, self-assessed quality of hospital diet and factors of
subjective well-being (Spearman’s rank correlation)

Factors of subjective well-being

Weakness Dysphoria Side-effects of
(malaise)  (psychol. distress) TU-therapy

Parameter/
subj. items

Weight loss

(% of last week’s
body weight) 0-40**  — —
Energy intake
(kcal/kg IBW)
Quality of
hospital diet
(LASA-score) — —

—0-24* — —0-40**

—0-50%*

IBW =ideal body weight; * P <0-01; ** P0-001.

during weeks with weight loss, 30-9+13-1 during
weeks with stable weight, and 39-3 +12-2 kcal during
weeks with weight gain (P<0-0001), see Fig. 2.

Nutrition behaviour and subjective well-being (‘quality
of life’)

We found significant correlations between nutrient
intake and course of body weight on the one hand, and
the factor ‘Fatigue/malaise’, as well as “Tumour-
therapy-side-effects’ on the other hand—quite in con-
trast to the factor ‘Psychological Distress’ (see Table
5). Interestingly, the relationship between a reduced
nutrient intake and the burden of drug toxicity is much
closer than it is between food intake and fatigue—
fatigue correlates exclusively with weight loss.

From our data we deduce, that the spontaneous oral
food intake and the toleration of hospital food is
reduced primarily during phases in which patients
suffer from drug toxicity. Anorexia seems to be the
predominant reason for reduced food intake (correla-
tion coefficient of r=0-47, P<0-0001), followed by
emesis (r=0-37), and nausea (r=—0-31). In our
patients, mucositis of the oral cavity, the pharynx or
esophagus, as well as psychological distress were no
problems for oral nutrient intake.

Discussion

Reduced spontaneous food intake, inducing weight
loss and malnutrition, is a clinically relevant problem
for about half of all tumour patients [18,19]. Especially
the toxicity of antineoplastic treatments is generally
recognized as a major cause of cancer cachexia [20].
Chemotherapy, as well as surgery and radiation
treatment, all have specific adverse effects on the
digestive tract or on general metabolism. Learned food
aversion is another possible consequence of chemo-
therapy that can be particularly deleterious, when
familiar foods consumed before or during chemo-
therapy become the object of such aversions [21].

In the last few years, several study groups pointed

out that quality of life and nutritional behaviour of

tumour patients are closely related. Eating problems

are regarded as having higher priority for the subjec-
tive well-being of patients under cytostatic therapy
than the ability to work, physical fitness or sexual life
[3]. Nevertheless, systematic work concerning the
relationship between nutritional behaviour and qua-
lity of life has so far been of minor interest for clinical
investigators. Only Brunig and colleagues [2] were able
to publish results of a controlled prospectively under-
taken trial, dealing with this problem. In this study, the
authors found only slight reduction in spontaneous
food intake in cancer patients treated by polychemoth-
erapy or radiation. In that heterogeneous study group
impaired nutrition behaviour correlated with dimin-
ished subjective well-being; but, in our opinion, these
results can hardly be generalized because of the study
design. First of all, mostly well-nourished patients
were studied. More importantly, instead of continuous
assessment of daily food intake, only 48-h dietary
records were used, although this method is known to
lack validity [22].

In order to get more information about the relation-
ship between nutrition and quality of life, we used
antileukaemic polychemotherapy as a model of highly
toxic tumour treatment which leads obligatorily to a
reduced food intake and weight loss. Furthermore we
followed the changes in BW and nutrient intake from
week to week. Our check list of subjective well-being
items concentrated on those complaints, whose
influences on the spontaneous food intake are widely
accepted [3,23,24]. We excluded the social aspects of
quality of life from our investigation, in order not to
overtax patients’ compliance to answer the question-
naires.

From the results we deduce that quality of life and
nutritional behaviour are correlated with each other.
In our opinion the data could lead to the following
hypothesis:

1. The amount of spontaneous oral nutrient intake is
diminished during those periods in which patients
suffer most intensively from the side-effects of
tumour therapy.

2. The inadequate nutrient intake is followed by loss
of BW with delay (as a consequence of this time lag,
the correlation coefficient between energy intake
and course of BW is rather low: r=0-49).

3. During periods of intensive weight loss, patients
primarily mention the subjective feeling of fatigue/
malaise.

In accordance with the results published by Holland
[24], we did not find any correlation between the factor
‘psychological distress’ and nutritional behaviour. We
were not able to find any relationship between
impaired food intake and increased need of sleep, as
discussed by Christensen [25] and Holland [24].

Thus, the keys for the prevention of inadequate food
intake, weight loss and—as a consequence perhaps,
impaired quality of life—are adequate prophylaxis and
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treatment of tumour therapy side-effects. The superjor
nutritional outcome of the patient group treated by
‘Intensified oral nutrition therapy’ underlines the
necessity of permanent dietetic care of tumour patients
during periods of aggressive polychemotherapy [26].
Nutritional counselling was effective in increasing the
body weight in the intervention group earlier and more
often than in the control group. This interpretation of
our study results is based on the fact, that the two
groups did not differ with respect to further factors
influencing the nutritional behaviour, e.g., duration of
sepsis, or individual outcome. Dietetic care failed to
prevent the obligatory weight loss during the first
month of cytostatic treatment. That is why further
studies may be necessary to evaluate, whether the
nutritional status can be stabilized together with the
patients’ subjective well-being by means of artificial
nutrition as supportive treatment of induction poly-
chemotherapy.

The energy intake of our patients was closely
correlated with the individual course of BW: people
who lost weight had a median energy fuel intake
amounting to the basal energy expenditure (BEE).
During weeks of weight stability (gain), the energy
intake was about 1-3 (1:6)-fold BEE, which corre-
sponds with the daily demand of non catabolic
(catabolic) patients [27]. So patients with acute leukae-
mia obviously do not suffer from hypermetabolism
during polychemotherapy. These results, together with
recently published data on nitrogen metabolism of
tumour patients [7] show that—during aggressive
antineoplastic pharmacotherapy, most of the cancer
patients can be nourished by a normal diet using
physiological nutrient amounts, if adequate anti-
anorectic treatment is done and if chewing and
swallowing are possible [28].

Conclusion

1. Life-threatening malnutrition was prevented in all
of our patients even during the stress of antileukae-
mic treatment by dietetic intervention, without
artificial nutrition. That is why this group of
patients may not routinely be nourished by artificial
access.

2. Daily applied dietetic care is superior to standard
hospital feeding with respect to the nutritional
status of leukaemic patients.

3. Intensive oral nutrition therapy with continuous
dietetic counselling and motivation is an effective
adjunct to aggressive antitumour therapy—not
only with respect to the nutritional status, but also
to patients’ quality of life.

Acknowledgment

The excellent work of Mrs H. Giidelhofer RD and Mrs
K. Neumaier is gratefully acknowledged. We are also
grateful for the help and co-operation from the nursing
and medical staff of both the Departments of Internal

Medicine I and II, University of Cologne. We thank
Ortrud Brand for valuable discussions.

References

1 Paidas CN, Jeevanandam M, Brennan MF. Nutritional support
of the cancer patient. In: Bozzzetti F, Dionigi R, eds. Nutrition in
Cancer and Trauma Sepsis. Basel: Karger, 1984;90-110.
Bruning PF, Egger RJ, Gooskens AC, et al. Dietary intake,
nutritional status and well-being of cancer patients: a prospective
study. Eur J Cancer Clin Oncol 1985;21:1449-59.

Padilla GV. Psychological aspects of nutrition and cancer. Surg

Clin N Amer 1986;66:1121-35.

4 Michallet M, Hollard D, Guignier M, la Verve X, Laturaze J.
Parenteral nutrition in patients with leukemia and non-Hodgkin
malignant lymphoma under chemotherapy. J Parent Ent Nutr
1979,3:247-254.

5 Kien CL, Holcenberg JS. Amino acid utilization and urine
protein excretion in children treated with succinylated Acineto-
bacter glutaminase- asparaginase. Cancer Res 1981;41:2056-62.

6 deVries EGE, Mulder NH, Houwen B, deVries-Hospers HG.

Enteral nutrition by nasogastric tube in adult patients treated

with intensive chemotherapy for acute leukemia. Am J Clin Nutr

1982;35:1490-6.

Ollenschldger G, Konkol K, Wickramanayake PD, Schrappe-

Bécher M, Miiller JM. Nutrient intake and nitrogen metabolism

of cancer patients during oncological chemotherapy. Am J Clin

Nutr 1989;50:454-9.

8 Jehn U, Zittoun R, Léwenberg et al. AML-6 und AML-7-Studie
zur Behandlung der akuten myeloischen Leukdmie. Onkologie
1985;8:160-4.

9 LutzD. Therapie akuter myeloischer Leukdmien im fortgeschrit-
tenen Alter. In: Lutz D, Heinz R, Nowotny H, Stacher A, eds.
Leukdmien und Lymphome. Fortschritte und Hoffnungen.
Miinchen: Urban & Schwarzenberg, 1988;29-32.

10 Hoelzer D, Thiel E, Loffler H, et al. Intensified therapy in acute
lymphoblastic and acute undifferentiated leukemia in adults.
Blood 1984;64:38-47.

11 Ollenschldger G, Schrappe-Bicher M, Steffen M, Biirger B,
Allolio B. Erhebung des Erndhrungzustandes—ein Bestandteil
der klinischen Routine-Diagnostik: Cholinesterase-Aktivitit als
Erndhrungsindikator. Klin Wochenschr 1989;67:1101-7.

12 Haas JD, Flegal KM. Anthropometric measurements. In: New-
ell GR, Ellison NM, eds. Nutrition and Cancer: Etiology and
Treatment. New York: Raven Press 1981;123-40.

13 Priestman TJ, Baum M. Evaluation of quality of life in patients
receiving treatment for advanced breast cancer. Lancet
1976;i:899-901.

14 Ollenschliger G. Diagnostik und Therapie der Mangelernih-
rung onkologischer Patienten wihrend aggressiver Tumorthera-
pie. Cologne, Facuity of Medicine, Lecturer—Thesis, 1989,
published: Stuttgart, Thieme Verlag, 1992 (Thieme Copythek).

15 Thomas W, Behnke S, Dirhold S, ef al. Implementierung und
Evaluation von psychosomatischen Rehabilitationsmodellen im
Rahmen der internistischen Akutversorgung von Krebskranken.
Cologne, Department of Psychosomatic Medicine, University of
Cologne, 1990.

16 BortzJ, Lehrbuch der Statistik fiir Sozialwissenschaftler. Berlin-
Heidelberg: Springer-Verlag, 1979.

17 Nie NH, Hull CH, Jenkins JG, Steinbrenner K, Bent DH.
Statistical package for the social sciences. New York: McGraw
Hill, 1970.

18 Heinrich RL, Schag CC, Ganz PA. Living with cancer: The
cancer inventory of problem situations. J Clin Psych 1984;40:
972-80.

19 v. Kerekjarto M, Schug S. Psychosoziale Betrenung von Tumor-
patienten im ambulanten und stationdren Bereich. Akt Onkolo-
gie 37. Miinchen: W. Zuckschwerdt Verlag 1987;83.

20 Body JJ, Borkowski A. Nutrition and quality of life in cancer

patients. Eur J Clin Oncol 1987;23:127-9.

Bernstein IL. Tumor anorexia: a learned food aversion? Science

1980;209:1302-3.

»

w

~

2

—



NUTRITIONAL BEHAVIOUR AND QUALITY OF LIFE 553

22 Beaton GH. Nutritional assessment of observed nutrient intake: | 26 Evans WK, Nixon DW, Daly IM, et al. A randomized study of

An interpretation of recent requirement reports. In Draper HH, oral nutritional support versus ad /ib nutritional intake during
ed, Advances in Nutritional Research, vol. 7. New York: Plenum chemotherapy of advanced colorectal and non-small cell lung
Press 1985;101-27. cancer. J Clin Oncol 1987;5:113-24.

23 Cushman KE. Symptom management; a comprehensive 27 Rutten P, Blackburn GL, Flatt JP, Hallowell E, Cochran D.
approach to increasing nutritional status in the cancer patient. Determination of optimal hyperalimentation infusion rate. J
Sem Oncol Nurs 1982;2:30-5. Surg Res 1975;18:477-83.

24 Holland JCB, Rowland J, Plumb M. Psychological aspects of 28 Grant M. Nutritional interventions: increasing oral intake. Sem
anorexia in cancer patients. Cancer Res 1977;37:2425-8. Oncol Nurs 1986;2:36-43.

25 Christensen T, Bendix T, Kehlet H. Fatigue and respiratory
function following abdominal surgery. Br J Surg 1982;69:417-
19.



