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Mild and marginal malnutrition must be identified to prevent the development of severe
protein-energy malnutrition in pediatric cancer patients. We aimed to evaluate
nutritional status and determine daily energy, protein and micronutrient intake to
Identify mild or marginal malnutrition in pediatric cancer patients. Daily energy, protein
and micronutrient intake, anthropometric measurements and biochemical indices were
studied in 45 patients (25 in remission, 20 newly diagnosed or relapsed) who consumed
energy, protein, vitamins and minerals below the recommended guantities. According
to the weight-for-helght index, 23 children (51.1%) were determined to be malnourished.
Absolute and relative prealbumin values were 19.4 = 7.2 mg/dl and 74.3 = 29.1 mg/dI|
in the remission group, and 14.8 + 5.1 mg/dl and 58.1 + 23.3 in the active disease group,
respectively (p < 0.05). Relative prealbumin values were found to be low in 63.6 percent
of nonmalnourished children, and 80 percent of children with mild malnutrition. We
conclude that malnutrition is common in pediatric cancer patients, and prealbumin
Is a reliable and sensitive indicator of mild and marginal malnutrition. Determining
prealbumin values and assessing the deficiency of micro- and macronutrients before
malnutrition is detected by anthropometric measures may provide a warning that
nutritional problems may occur. Key words: pedialric oncology, prealbumin, malnutrition.

Increased metabolic rates associated with illness, malabsorption, mechanical
gastrointestinal problems and cachexia caused by elevated levels of tumor necrosis
factor may cause nutritional problems in pediatric cancer patients'S. Nausea and
vomiting associated with aggressive multimodal chemotherapy, and side effects
of radiation therapy such as stomatitis, dysphagia, diarrhea and somnolence, may
produce further nutritional deficits. Behavioral and environmental factors such as
poor eating habits, decreased palatability of hospital food and noncompliance
with dietary regimens may also contribute to poor nutrition®. Cancer itself may
cause poor oral energy and protein intake. Therefore, pediatric cancer patients
represent a high-risk group for protein energy malnutrition® €. Malnutrition occurs
more frequently in patients diagnosed with Ewing's sarcoma, Wilms' tumor, head
and neck tumors, advanced lymphomas and neuroblastoma’.
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Because the allowances for pediatric cancer patients are 15 percent greater
than the allowances for healthy children, energy and protein intake in these
patients was compared to the RDAs increased by 15 percentS. None of the
patients in the study group received enteral or parenteral nutrition. Also, the
percentage of patients consuming macro- and micronutrients below the
recommended levels was evaluated.

Anthropometric measurements of all patients were determined by a clinician.
Children were weighed once wearing a light gown and no shoes on an electronic
scale to the nearest 100 g. Height was measured with a standard stadiometer
in children older than two years and in the supine position to the nearest 0.1 cm
in children less than two years of age.

Percentiles for weight and height were compared with the data of the 50%
percentile of the National Center for Statistics (NCHS), and the nutritional status
of patients was evaluated according to the weight-for-height index'".

The weight-for-height index was calculated by dividing the observed weight by
the expected weight of a child of the same height and sex at the same percentile.
A weight-for-height index of less than 0.85 signified advanced malnutrition, an
index of 0.85 to 0.90 signified moderate malnutrition, and an index of 0.90 to
0.95 signified mild malnutrition. A weight-for-height index of greater | than 0.95
was indicative of normal nutrltlonal status.

Two milliliters of venous blood was obtained from the patients. Serum urea,
creatinine and albumin levels were measured by an autoanalyser (A. Menarini
diagnostics), and prealbumin and transferrin levels were measured by
immunonephelometry (Beckman Protein Array). Serum albumin levels less than
3.5 g/dl, and serum transferrin levels less than 200 mg/dl were considered as
abnormal, as proposed in the literature'®. Since prealbumin values vary with
age and sex, observed values were converted to relative values as follows:
observed prealbumin/expected prealbumin x 100'3. Relative prealbumin values
below 80 percent of expected levels were considered abnormal since this level
corresponds to the mean -1 SD of the referenced values for age and sex. While
prealbumin levels were measured, the axillary temperature of all children was
determined to be less than 37 °C; infection was not detected in any children.

For the statistical evaluation, Student's t-test and fisher exact test were used.

Results

The oral protein and energy intake of children of various ages with cancer are
shown in Table [I. Children in all age-groups consumed half of the energy that
was recommended. There was no significant difference in energy intake between
the remission and active disease groups.
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Micro and macronutrients were consumed ineffectively by various tumor groups. No
significant difference was found in the daily consumption of nutrients between groups.

The weight and height percentiles of our patients varied from the 3™ to the 97"
percentile of NCHS growth charts. According to the weight-for-height index, 23
children (51.1%) were determined to be malnourished. Thirteen children (28.9%)
displayed advanced malnutrition, five (11.1%) moderate malnutrition and five
(11.1%) mild malnutrition. Twenty-two (48.9%) of these children had a normal
nutritional status. Fifty-six percent of the children in remission were normal in
nutritional status, whereas 44 percent of them had malnutrition (12% mild, 8%
moderate, and 24% advanced). In the active disease group, 40 percent were
normal in nutritional status, while 60 percent of them had malnutrition (10% mild,
15% moderate, and 35% advanced). The frequency of malnutrition in the active
disease group was not significantly different from that of the remission group.
Children with advanced malnutrition consumed 30 percent of the energy
recommended, whereas children with mild malnutrition consumed 49.3 percent.

Children with malnutrition consumed significantly less energy and protein
compared to children with normal nutritional status. However; the children with
normal nutritional status according to anthropometric measurements consumed
52.7 percent of the energy recommended.

The biochemical measurements of pediatric cancer patients are summarized in
Table V. Serum albumin levels of all children were greater than 3.5 g/dl. Serum
albumin levels of patients in the active disease group were found to be
significanty lower than those in the remission group (p < 0.05).

Table V: Biochemical Measurements in Pediatric Cancer Patients

Biochemical Remission Group Active Disease Group Total
Measurements (n=25) (n=20) (n =45)
Creatinine (mg/dl) 0.6 +£0.2 0.5+ 0.1 0.5+ 0.1
Albumin (g/dl) 47 +0.6 43 +0.6" 45 +0.6
Transferrin (mg/dl) 253 + 87 255 + 68 254 + 78
Prealbumin (mg/dl) 194 +7.2* 14.8 + 5.1* 16.8 £ 5.3
Relative prealbumin (%) 74.3 +£29.1* 58.1 + 23.3" 63.0 £ 19.9

Relative prealbumin = observed prealbumin/expected prealbumin x 100; excepted prealbumin

values for age and sex are those of Bevegna et al.'3,

* The means of the actlive disease group were significantly different from those of the remission
group for prealbumin and relative prealbumin according to Student's t test (p < 0.05).

Seventy-three percent of the patients in the study group had relative prealbumin
values below 80 percent of the expected vlaues for age and sex. Relative
prealbumin values were found to be low in 63.6 percent nonmalnourished
children, 80 percent of those with mild malnutrition, 80 percent of those with
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metabolic response to fever and infection rather than true depletion of body
mass'2. Although in our study group malnutrition was common, as determined
by weight-for-height ratios, serum albumin levels of patients were found to be
normal. However, serum albumin levels were lower in the active disease group
than in the remission group. These results suggested that albumin is not a reliable
indicator in the early diagnosis of malnutrition in pediatric cancer patients, but
may reflect acute metabolic response to active disease.

There is controversy about transferrin as an index of malnutrition. Some studies
report transferrin as an index of malnutrition, while others state that it is not a
reliable indicator'®-?°. Seventeen percent of our malnourished patients had low
transferrin levels.

Prealbumin is considered to be a sensitive indicator of protein energy malnutrition,
also reflecting short-term changes in nutritional status'®-2'. Changes in prealbumin
levels are reported to occur at an earlier stage than changes in anthropometric
measurements'®. Yu et al.’ reported that prealbumin was the most sensitive
indicator of visceral protein status in leukemic patients. In our study group, 80
percent of patients with mild malnutrition had low relative prealbumin values,
verifying that prealbumin is a reliable and sensitive indicator of mild and marginal
malnutrition. According to anthropometric measurements, 69.6 percent of patients
with normal nutritional status had low prealbumin values. This finding suggests
that prealbumin may be found low before malnutrition is detected by
anthropometric measurements, and low prealbumin values may indicate the need
for nutritional intervention. Children in the active disease group had lower
prealbumin values than children in the remission group, suggesting that the
disease activity may affect the nutritional state of children with malignancy.

Prealbumin is affected by any inflammation or infection. In this study, prealbumin
levels could not have been affected since infection was not observed in any
of the patients.

It has been reported that prednisone increases the hepatic synthesis of
prealbumin and diminishes its fractional metabolism, thus increasing prealbumin
levels?2. However, Yu et al.’ found that serum prealbumin levels in children with
leukemia receiving prednisone were higher than in patients not receiving
prednisone, and suggested that increased prealbumin levels were due to better
caloric and protein intake, since prednisone usually improves appetite. We also
observed that prealbumin levels in children receiving prednisone were
significantly higher than in those not receiving.

Nutritional support after malnutrition has occurred is often insufficient, as it is
usually difficult to correct the deficiency. Therefore, it is important to prevent
malnutrition before it occurs. We observed that patients with normal nutritional
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status consumed only 562.7 percent of the recommended energy. This observation
suggests that nutritional deficiency occurred in our patients before malnutrition
was detected by anthropometric measures. Determining prealbumin values and
assessing the deficiency of micro-and macronutrients before malnutrition is
detected by anthropometric measures, may give a warning that nutritional problems
are likely, allowing earlier nutritional intervention in pediatric cancer patients.
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