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Abstract

Malnutrition has a deleterious effect on the results of therapy for malignant diseases in childhood. The impact of radiotherapy on
growth is well known but the impact of cytotoxic drugs on nutritional status is more controversial. The purpose of this study was to

determine the nutritional status of a cohort of children treated for acute lymphoblastic leukaemia (ALL) in Cuba. The study
involved 49 children admitted to a single center and treated with a Berlin–Frankfurt–Munster-based protocol. Nutritional assess-
ment included measurements of height, weight, body mass index and skin-fold thickness, made at diagnosis, after the intensive
phase of treatment and at the end of therapy. Z-scores were used for height and comparison of percentiles for the rest of the vari-

ables. All the patients were above the third percentile in all the measurements. There were no statistically significant differences
between the results at diagnosis, after intensive therapy and at the end of treatment. Although the sample was small, there was no
demonstrable effect of chemotherapy on nutritional status in this Cuban paediatric population, in contrast to that reported in

children with ALL in other developing countries.
# 2004 Published by Elsevier Ltd.
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1. Introduction

One of the major advances in paediatric oncology has
been in the treatment of acute lymphoblastic leukaemia
(ALL), with the most important cooperative groups
reporting overall survival rates around 80% at 5 years
[1]. Several factors have contributed to this achieve-
ment, among them a better understanding of the biol-
ogy of the disease, more intensive therapies and
improvement in supportive care. In this last aspect it is
very important to assess nutritional status properly at
diagnosis, during therapy and even after the completion
of treatment [2]. Cranial radiotherapy affects the final
height of the child [3,4] but chemotherapy and the dis-
ease itself could compromise nutritional status, and if
the patient is undernourished at diagnosis or fails to
maintain an adequate nutritional balance during ther-
apy, survival will be compromised, as reported in stud-
ies from elsewhere in Latin America [5,6].

Nutritional anthropometry remains the most practical
and useful method for the assessment of nutritional
status, particularly during childhood. In this paper we
describe a longitudinal anthropometric study in a
cohort of children with ALL from a single centre in
Cuba.
2. Patients and methods

This study began in September 1992 and finished in
December 1996. During that period 62 children with
newly diagnosed ALL were admitted to the paediatric
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http://www.elsevier.com/locate/ejconline/a4.3d
mailto:ihidir@hemato.sld.cu


clinic of Instituto de Hematologı́a e Inmunologı́a (IHI)
in Havana. All the patients were treated with protocol
1-LLA-90 of the Grupo Latinoamericano de Trata-
miento de Hemopatı́as Malignas (GLATHEM), a Ber-
lin–Frankfurt–Munster (BFM)-based protocol in which
cranial radiotherapy was given to the minority of the
patients [7]. The dose of prednisone was 40 mg/m2 daily
during the month of remission induction and dexa-
methasone 10 mg/m2 daily for 3 weeks before the end of
the intensive phase. The prednisone-equivalent dose of
steroid for the entire treatment was 3 g/m2. The study
sample comprised 49 children only, who were assessed
at diagnosis, after the intensive phase of treatment and
at the end of therapy. None of them received radio-
therapy. Of the remaining 13 patients, seven died during
the study period and the rest were excluded because
they continued therapy in other centres nearer to their
home town and not all the measurements were made by
the same person. There were 23 girls and 26 boys with a
mean age of 6 years (ranging from 1 to 11 years for the
girls and 2 to 15 years for the boys).

The following measurements were performed:

� Height: using a Harpender stadiometer with the
results expressed in centimetres (cm).

� Weight: using a spring balance SMIC model
(China) with the results expressed in kilograms
(kg).

� Skin-fold thickness: using a Holtain LTD fat
caliper for measuring tricipital, subscapular and
suprailiac skin folds with the results expressed in
millimetres (mm).

All the measurements were obtained by conventional
techniques [8] and always by the same person.

Data processing was done by the SPSS-PC, version
3.1 [9]. Mean and S.D. of all quantitative variables were
calculated. For height the Z-score was applied. This
method allows a direct comparison between the mea-
surements obtained and the national reference values.
For weight and skin folds it was not possible to apply
the Z-score method because neither measure has
national values expressed as means and S.D., nor are
their values normally distributed.

As an additional measure of the nutritional status of
the patients, the body mass index (BMI) was determined
from the formula BMI=WT/HT2 where WT=weight
in kg and HT=height in metres.

National means and S.D. for height were obtained
from the 1972 Cuban national study of growth and
development [10]. To compare the Z-scores the paired-
samples I-test was applied. For comparing weight and
skin folds each patient was classified for sex and age in
the percentiles according to the national study [10]. A
scale of eight percentile channels was used with the lim-
its of the 3rd, 10th, 25th, 50th, 75th, 90th and 97th per-
centile. The Wilcoxon signed-rank test was applied to
the percentilar channels to assess changes in these mea-
surements before, during and after therapy.

The BMI was evaluated in a similar way to weight
and skin folds. For all the variables a 5% significance
level was chosen.
3. Results

In all patients the three sequential measurements of
all the study variables (height, weight, skin folds and
BMI) were above the third percentile. In the evaluation
of height, as is shown in Table 1(a,b), there were no
differences in the whole group or between sexes. A
comparison between weight percentile channels at diag-
nosis and after the intensive phase of treatment showed
that 39.3% of the patients had experienced an increase
in weight by the second measurement (Table 2); this was
more pronounced in boys but was not statistically sig-
nificant. Comparison of weight measurements at diag-
nosis with those taken at the end of therapy yielded
similar results (Table 2).
Table 1

(a) Height by sex at diagnosis, after the intensive phase and at the end

of therapy. (b) Comparison of height by sex at diagnosis, after the

intensive phase and at the end of therapy
(a)
 Female (n=23)
 Male (n=26)
Mean (Z)
 SEM
 Mean (Z)
 SEM
At diagnosis
 0.12
 0.26
 0.38
 0.23
After intensive phase
 0.21
 0.28
 0.41
 0.28
End of treatment
 0.35
 0.29
 0.49
 0.25
(b)
 Female
 Male
t
 P
 t
 P
Diagnosis versus intensive phase
 0.70
 0.50
 0.15
 0.88
Diagnosis versus end of treatment
 1.36
 0.20
 0.63
 0.54
Z, height Z-score. t, percentile of paired t.
Table 2

Comparison of weight at diagnosis, after the intensive phase and at the

end of treatment
Diagnosis versus

intensive phase
Diagnosis versus

end of therapy
Female
 Male
 Female
 Male
Positive ranks
 10
 5
 10
 6
Negative ranks
 7
 12
 6
 11
Ties
 6
 9
 7
 9
Total
 23
 26
 23
 26
Zp
 0.39
 1.07
 0.31
 0.62
P=asymp. sig. (2-tailed)
 0.69
 0.28
 0.76
 0.53
Zp, percentile of standard normal distribution.
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Percentile channels for the various skin-fold measures
at diagnosis, after intensive therapy and at the conclu-
sion of treatment are shown in Table 3. There were no
differences in more than one-third of the children and
no differences between the sexes. A similar pattern was
observed in the measures of BMI (Table 4).
4. Discussion

Malnutrition in children with ALL is not recognised
commonly at diagnosis except in developing countries
[5,6,11]. However, there are a few reports of this prob-
lem in industrialised nations [12,13]. Smith and collea-
gues [14] have stated that is not enough to measure
height and weight for age and weight for height as evi-
dence for undernourishment. When they measured skin
folds in 100 children with cancer at diagnosis they found
20% of the patients with values below the third percen-
tile. A more recent study also pointed out the impor-
tance of this measure [15]. In all our patients these
measurements were above the third percentiles.

Cranial radiotherapy has a negative effect on growth,
particularly on final height [3,4]. The effects of chemo-
therapy alone on nutritional status are less well descri-
bed. These effects could be related to a decreased
rhythm of growth-hormone release [16,17]. Some con-
sider that there is a transient growth retardation during
treatment, mainly in the maintenance phase due to the
administration of 6-mercaptopurine and methotrexate
[18,19]. A tendency to gain weight has been described in
patients treated for ALL without radiotherapy, parti-
cularly in girls [20]. In our study this weight gain was
observed also, but was more obvious in boys.

Evaluation of growth and nutritional status in the
general paediatric population is complex because sex
differences and puberty prevent a uniform approach [8].
In children with ALL it is even more difficult, due to the
effects of the disease and therapy. Some investigators
recommend performing nutritional evaluation accord-
ing to age groups [18,21]. In the present study this ana-
lysis was not possible due to the sample size. In spite of
that our results could be representative of the national
situation in Cuba because IHI is a reference centre that
treats one-third of the patients from all over the country.
5. Conclusions

An adverse effect of chemotherapy on the nutritional
status of patients with ALL was not observed. Although
the sample is small, it looks as if growth in the paedia-
tric population with ALL in Cuba has a pattern differ-
ent to that in most developing countries where
malnutrition is commonly found.
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