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REZUMAT

Introducere. Statusul nutritional, reprezentat de compozitia corpului, este un considerent important in
tratamentul pacientilor pediatrici oncologici deoarece influenteaza evolutia bolii.

Obiectiv. Ne-am propus sa evaluam comparativ statusul de nutritie la copiii cu boala maligna la momentul
diagnosticarii bolii fata de copiii cu afectiuni nononcologice.

Material si metoda. Am efectuat un studiu prospectiv pe un numar de 90 de copii internati in Clinica Pediatrie
| Tg- Mures in perioada noiembrie 2009 — iulie 2011. Copiii au fost impartiti in doua loturi: lotul |, reprezentat
de copii cu boala maligna (35 copii) si lotul Il — martor, reprezentat de copii cu diverse afectiuni pediatrice (55
copii). Am efectuat masuratori antropometrice si biochimice: greutatea, inaltimea, indicele de masa corporala,
perimetrul mediu al bratului, pliul cutanat tricipital, proteine totale si albumine serice, IGF-1, colesterol total,
trigliceride si sideremie. Am urmarit comparativ parametr ii antropometrici si biochimici la cele doua loturi si
am efectuat corelatii statistice.

Rezultate. Greutatea si inaltimea copiilor din lotul | a fost mai mica fata de lotul Il, fara o diferenta semnificativa
statistic (p>0,05). Am constatat o diferenta semnificativa statistic in randul parametrilor antropometrici ai
bratelor: perimetrul mediu al bratului — MUAC (-1,58 DS la lotul | si -0,74DS la lotul Il) cu p=0,022 si pliul
cutanat tricipital —=TSF (-1,34 DS la lotul | si -0,76 DS la lotul II) cu p=0,05. Urmarind parametrii biochimici, am
observat o diferenta semnificativa statistic (p<0,05) intre cele doua loturi in ceea ce priveste valoarea
proteinelor totale, albuminele serice si IGF-1, sideremia si trigliceridele.

Concluzii. Studiul demonstreaza ca pacientii diagnosticati cu cancer prezinta status nutritional precar fata
de pacientii nononcologici; parametrii antropometrici ai bratelor, coroborati cu parametrii biochimici reflecta
cel mai bine compozitia corporala.

L Cuvinte cheie: copil, boala maligna, parametru antropometric, parametru biochimic _—

INTRODUCERE

Statusul nutritional precar reprezentat de com-
pozitia corporald reprezinta un considerent impor-
tant 1n tratamentul pacientilor pediatrici oncologici
(1,2,3). Statusul nutritional este legat de reducerea
tolerantei lachimioterapie, cresterea susceptibilitatii
la infectii §i un raspuns mai slab la tratament (4,5,6).
Studii anterioare aratd ca In randul copiilor care
sunt atat malnutriti, cat si supraponderali, prognos-
ticul este mai redus comparativ cu cei care sunt cu
status nutritional adecvat (4,5,7). Problemele nutri-
tionale variaza cu tipul de boald maligna si mo-
dalitatile de tratament. Inci sunt controverse in
ceea ce priveste criteriile utilizate pentru aprecierea

statusului de nutritie la copilul cu cancer (8). Ma-
surdtorile antropometrice, corelate cu cele hema-
tologice si biochimice, pot defini statusul nutritional
la acesti pacienti.

Prevalenta crescuta a statusului nutritional pre-
car i impactul potential asupra evolutiei bolii ma-
ligne impun evaluarea regulata a statusului nutri-
tional la acesti pacienti pediatrici pentru a asigura
suportul nutritional adecvat.

SCOP

In studiul de fatd ne propunem sa evaluam para-
metrii antropometrici si biochimici la copiii cu boala
malignd comparativ cu copiii cu afectiuni nonmaligne.
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MATERIAL $I METODA

Am efectuat un studiu prospectiv pe un numar
de 90 de copii internati in Clinica Pediatrie I Tg.
Mures in perioada noiembrie 2009 — iulie 2011.
Copiii au fost impartiti in douad loturi. Lotul I a fost
reprezentat de copii nou diagnosticati cu boala
maligna (35 copii — 28,88% dintre cazuri) si lotul 11
— martor, reprezentat de copiii cu diverse afectiuni
pediatrice: respiratorii, digestive si hematologice
(55 copii — 61,12% dintre cazuri). Copiii cu alte
boli cronice si malnutritie secundara au fost exclusi
din studiu. Parametrii antropometrici urmariti au
fost: greutate, inaltime, indicele de masa corporala,
perimetrul mediu al bratului, pliul cutanat tricipital.
Valorile acestor parametri au fost convertite 1n
Deviatii Standard pentru varsta si sex utilizand
curbele de crestere Switzerland Growth Chart 1989;
s-au considerat valori normale valorile cuprinse
intre -2,5 si +2,5 DS.

Greutatea s-a masurat cu un cantar electronic,
dupa repausul alimentar nocturn, copilul fiind dez-
bricat. Inaltimea/lungimea s-a masurat cu pedio-
metrul, la copiii mai mici de 2 ani, iar la copilul cu
varsta peste 2 ani s-a masurat cu stadiometrul. In-
dicele de masa corporala s-a calculat utilizand
raportul dintre greutatea exprimata in kilograme si
patratul inaltimii exprimata in metri (kg/m?). Cir-
cumferinta medie a bratului (Mid upper arm cir-
cumference — MUAC) a fost masurata cu antebratul
drept relaxat si sprijinit pe trunchi; s-a marcat un
punct la mijlocul distantei dintre procesul olecran
al ulnei si procesul acromial al scapulei. O banda
de hartie de masurare am trecut-o in jurul bratului
in dreptului punctului marcat. Rezultatul obtinut
s-a exprimat In cm. Pliul cutanat tricipital (Triceps
skinfold thickness — TSF) l-am masurat utilizand
calibrorul digital (caliper). Pliul cutanat tricipital a
fost masurat in punctul de mijloc al fetei posterioare
a bratului, intre capetele olecranului si procesul
acromial, paralel cu axul longitudinal al bratului.
Valoarea s-a exprimat in mm. MUAC masoara
masa musculard, iar TSF masa grasoasa. Pentru o
acuratete mai mare, aceste masuratori antropome-
trice ale bratelor au fost efectuate in duplicat si am
calculat media.

Parametrii biochimici urmariti au fost: proteine
totale si albumine serice, IGF-1, colesterol total,
trigliceride si sideremie. Proteinele serice au fost
considerate normale la valori de peste 6,4 g/dl, iar
albuminele serice la valori mai mari de 3,5 g/dl.
Concentratia Insulin-like growth factor I (IGF-1) a
fost determinatd prin metoda imunochimicd cu
detectie prin chemiluminescenta. Nivelul plasmatic

al IGF-1 este abia detectabil la nastere, creste
progresiv in timpul copilariei, atingdnd o valoare
maxima 1n timpul pubertatii. Valoarea se exprima
in ng/ml (9). Valoarea colesterolului a fost consi-
derata normala sub 170 mg/dl, iar valoarea triglice-
ridelor sub 130 mg/dl. Sideremia a fost considerata
in limite normale Intre 5-20 ug/dl.

La cele doua loturi de studiu am urmadrit com-
parativ parametrii antropometrici si biochimici si
am efectuat corelatii statistice. Am utilizat valorile
medii exprimate in deviatii standard ale acestor
parametri. Compozitia corporald a copiilor cu
cancer si a copiilor din lotul de control a fost com-
paratd utilizdnd testul student t. Valoarea semni-
ficativa a fost la p<0,05.

REZULTATE

Din cei 90 copii evaluati, 68,9% au fost de sex
masculin si 31,1% de sex feminin. Varsta copiilor a
fost cuprinsa intre 9-215 luni, cu o medie de varsta
de 94 luni.

Lotul I, constituit din 35 de copii, a fost repre-
zentat de pacientii internati in Compartimentul He-
matooncologie Pediatrica al Cl. Pediatrie 1 si
diagnosticati, cu diverse boli maligne: leucemii,
limfoame si tumori solide. Caracteristicile antro-
pometrice ale pacientilor oncologici sunt ilustrate
in Tabelul 1. Valorile medii (DS) ale parametrilor
antropometrici au fost scazute, insa indicatorii an-
tropometrici ai bratelor au avut valori mult mai
scazute fatd de ceilalti parametri — greutate, nal-
time si indicele de masa corporala.

TABELUL 1. Parametrii antropometrici la copiii din lotul |
(DS)

Parametru antropometric (DS) | Minim | Maxim | Media
Greutate -4,99 3,03 -0,8900
Tnaltime -3,12 3,03 | -0,7963
Indice de masa corporala -4,34 2,88 -0,6560
Perimetrul mediu al bratului -3,63 6,30 -1,5849
Pliu cutanat tricipital -3,06 3,64 -1,3471

Parametrii biochimici determinati au aratat va-
lori scazute ale proteinelor totale serice si ale IGF-1
si valori crescute ale sideremiei (Tabelul 2).

Lotul II, constituit din 55 de copii, a fost repre-
zentat de pacienti internati in Clinica Pediatrie I cu
diverse afectiuni: respiratorii, digestive si hema-
tologice. Caracteristicile antropometrice ale pacien-
tilor din lotul II sunt ilustrate in Tabelul 3. Am
observat valori medii usor scazute (DS) ale para-
metrilor antropometrici.

Valoarea medie a parametrilor biochimici deter-
minati a fost in limite normale (Tabelul 4).



44 REevisTA ROMANA DE PEDIATRIE — VoLumuL LXI, NRr. 1, AN 2012

TABELUL 2. Parametrii biochimici la copiii cu boli maligne
(valori medii si deviatii standard)

Parametru biochimic | Minim | Maxim | Media Deviatie
standard
Proteine totale g/dI 3,70 8,70 6,2766 0,96826
Albumine g/dl| 2,8 5,0 3,765 0,5706
Colesterol mg/dl 77,6 209,0 | 146,316 | 35,2569
Trigliceride mg/dl 31,5 346,0 | 127,108 | 67,1900
Sideremie ug/dl 1 110 22,44 27,165
IGF1 ng/ml 25,0 662,0 95,006 | 122,3067

TABELUL 3. Parametrii antropometrici la copiii din lotul Il
(DS)

Parametru antropometric (DS) | Minim | Maxim | Media
Greutate -2,95 3,76 -0,4604
Tnaltime -4,17 3,60 | -0,4675
Indice de masa corporala -6,42 2,61 -0,4038
Perimetrul mediu al bratului -4,96 6,49 -0,7442
Pliu cutanat tricipital -3,90 2,71 -0,7625

TABELUL 4. Parametrii biochimici la pacientii din lotul Il
(valori medii si deviatii standard)

Parametru biochimic | Minim | Maxim | Media Deviatie
standard
Proteine totale g/dI 5,9 9,2 7,235 0,6024
Albumine g/dI 3,5 5,3 4,205 0,4072
Colesterol mg/dl 108 221 150,13 26,306
Trigliceride mg/dI 29 193 80,98 29,589
Sideremie ug/dl 1,17 28,80 | 13,1031 | 5,52897
IGF1 ng/ml 25,0 372,0 | 114,769 | 86,7060

Urmarind comparativ la cele doua loturi para-
metrii antropometrici si biochimici, am constatat
urmatoarele (Tabelul 5): greutatea mai scazutd la
lotul T (-0,89DS), fata de lotul II (-0,46 DS), fara o
diferentd semnificativa statistic p = 0,19. Inaltimea
copiilor din lotul I a fost mai mica (-0,79 DS), fata de
lotul II (-0,46DS) cu p = 0,28. Media indicelui de
masa corporald nu a diferit semnificativ la cele doua
loturi de copii (-0.65 DS la lotul I si -0,4 DS la lotul

TABELUL 5. Comparatia intre compozitia corporalé la
pacientii din lotul I si lotul Il

Valoare medie DS
LOTI LOT Il
-0,8900 -0,4604 0,19

Parametru nutritional Valoare p

Greutate DS

naltime DS -0,7963 | -0,4675 0,28
BMI DS -0,6560 -0,4038 0,41
Perimetrul mediu al -1,5849 -0,7442 0,022
bratului DS

Pliu cutanat tricipital DS -1,3471 -0,7625 0,05
Proteine totale g/dI 6,2766 7,235 0,0001
Albumine g/dI 3,765 4,205 0,0001

Colesterol mg/dl 146,316 150,13 0,55
Trigliceride mg/dlI 127,108 80,98 0,0001
Sideremie ug/dl 22,44 13,1031 0,05
IGF1 ng/ml 95,006 114,769 0,02

1) cu p=0,41. Am constatat o diferentd semnificativa
statistic in randul parametrilor antropometrici ai bra-
telor: perimetrul mediu al bratului -MUAC (-1,58 DS
la lotul I si -0,74 DS la lotul II) cu p = 0,02 si pliul
cutanat tricipital “TSF (-1,34 DS la lotul I i 0,76 DS
la lotul IT) cu p = 0,05.

Urmarind comparativ parametrii biochimici la cele
douad loturi de pacienti, am observat cd, in randul pa-
cientilor cu boald maligna, atét proteinele serice totale,
cat si albumina plasmatica si IGF-1 sunt semnificativ
mai reduse fatd de pacientii cu afectiuni nononcologice
(p <0,05). Colesterolul nu a prezentat valori semnifi-
cativ diferite la cele doua loturi (p=0,55). S-a constatat
ca sideremia si trigliceridele au fost semnificativ mai
crescute la copiii cu cancer comparativ cu copiii fara
afectiuni oncologice (p < 0,05).

DISCUTII

Statusul nutritional precar are un impact negativ
asupra evolutiei bolii maligne si se asociazad cu o
morbiditate si mortalitate mai mare la copiii onco-
logici. Masuratorile antropometrice reprezintd o
metoda non-invaziva si usor de aplicat pentru eva-
luarea starii nutritionale si, coroborate cu parametrii
biochimici, pot defini statusul nutritional la pacientii
pediatrici oncologici (10).

Scopul studiului nostru a fost definirea com-
pozitiei corporale la un grup de copii nou diagnos-
ticati cu diferite forme de cancer si urmarirea com-
parativa a parametrilor antropometrici si biochimici
ale acestora fata de copiii cu diverse afectiuni pe-
diatrice nononcologice. Greutatea si indicele de
masa corporald sunt cel mai frecvent utilizate pentru
aprecierea statusului nutritional. Scorul Z pentru
BMI s-a dovedit a fi indicele preferat la copiii cu
cancer cu varsta 10-18 ani comparativ cu alti indici
de greutate (11). In studiul prezent, doar 8,57%
dintre pacientii cu cancer au fost identificati ca
avand status nutritional precar conform BMI-ului
(<-2,5DS). Utilizand insa parametrii antropometrici
ai bratelor, procentul copiilor cu deficit nutritional
a fost mult mai mare; astfel 37,14% dintre acesti
pacienti au avut MUAC<-2,5DS si 25,71% au avut
TSF <-2,5 DS. Deci putem spune ca antropometria
bratelor oferd acuratete mai mare 1n aprecierea sta-
tusului nutritional la copilul cu cancer fatd de greu-
tate si indltime. Multe studii au sprijinit utilizarea an-
tropometriei bratelor, incluzand MUAC si TSF, ca
indicatori potriviti ai compozitiei corporale la paci-
entii oncologici pediatrici (12,13,14). Studiile au aratat
ca masuratorile de greutate subestimeaza prevalenta
statusului nutritional precar fatd de antropometria bra-
telor. Urmarind comparativ parametrii antropometrici
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la copiii din lotul I fatd de copiii din lotul II, am
constatat diferente semnificative statistic privind
MUAC si TSF, dar nu si privind greutatea, inaltimea
si BMI-ul. Desi existd numeroase metode pentru
evaluarea compozitiei corporale, majoritatea sunt
prea scumpe si greu de aplicat. Antropometria
bratelor este mai utila in evaluarea statusului nutri-
tional, in special la copiii cu mase tumorale, care
pot masca pierderea in greutate. TSF reflecta grasi-
mea corporald si MUAC reflectd masa musculara
(15,16).

Proteinele viscerale sintetizate de catre ficat sunt
frecvent utilizate pentru evaluarea statusului nu-
tritional (17). Totusi, nici una dintre proteine nu
poate fi privita ca un ,,standard de aur* intrucat con-
centratia lor este afectatd de infectii sau procese
catabolice (10). In studiul nostru, pacientii cu boala
maligna au prezentat valori scazute ale proteinelor
serice totale, fiind semnificativ mai reduse fata de
al copiilor fara afectiuni oncologice (p = 0,0001).
Albumina este indicele biochimic cel mai utilizat
pentru evaluarea nutritionald, desi valoarea este
influentatd de starea de hidratare, infectii si de
functia hepatica (10,18). Studiile efectuate demons-
treazd ca albumina la copiii cu cancer nu reflecta
depletia masei corporale (19). Studiul prezent a
aratat ca albumina serica nu este un indicator valid
al statusului nutritional precar la populatia pediatrica
cu cancer, valoarea fiind in limite normale, in ciuda
parametrilor antropometrici scazuti. Totusi, com-
parativ cu pacientii nononcologici, valoarea a fost
semnificativ mai redusa (p = 0,0001). Insulin-like
growth factor [ (IGF-I) este un hormon polipeptidic;
sintetizat predominant la nivelul ficatului, sub
influenta GH, reprezinta o polipeptida formata din
70 aminoacizi. Statusul nutritional influenteaza
nivelul seric al IGF-1; astfel, concentratia serica a
IGF-1 se reduce semnificativ in caz de deprivare

energetica si/sau proteicd. Deprivarea nutritionala
scade productia hepatica a IGF-1 prin diminuarea
expresiei genei IGF-1(20). In studiul nostru, la pa-
cientii oncologici, valoarea IGF-1 a fost semnificativ
mai scazuta fata de pacientii nononcologici (p = 0,02),
reflectand afectarea nutritionala.

In caz de deprivare nutritionald, creste concentratia
trigliceridelor serice si scade concentratia HDL-coles-
terol. Acestea sunt determinate de scaderea activitatii
lipoproteinlipazei (10). Am constatat in prezentul
studiu ca la copiii cu boala maligna, valoarea trigli-
ceridelor este semnificativ mai crescutd fatd de a
copiilor nononcologici (p = 0,0001). Dar colesterolul
nu difera semnificativ la cele doua loturi de copii
(p=0,55). Fierul seric a fost crescut la pacientii onco-
logici in momentul diagnosticarii bolii, mai ales la cei
cu leucemii. Valoarea a fost semnificativ mai mare
decat a pacientilor fara boala oncologica (p = 0,05).
Cresterea valorii fierului seric la debutul leucemiei
este datoratd eritropoiezei ineficiente din cauza
infiltrarii maduvei osoase cu blasti, fierul seric
raimanand nefolosit. In cazul bolnavilor cu tumori
solide, maduva osoasa este intacta 1n lipsa metas-
tazelor medulare.

CONCLUzII

Acest studiu demonstreaza ca pacientii diagnos-
ticati cu cancer prezintd greutate, inaltime si indice
de masa corporala similare cu ale pacientilor fara
afectiune oncologica. Totusi, parametrii antropo-
metrici ai bratelor si analizele biochimice indica ca
pacientii cu boald malignd au status nutritional
precar, care impune interventie nutritionala pentru
imbunatatirea prognosticului. Suportul nutritional
este indicat pentru toti copiii care urmeaza tratament
antineoplazic.
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ABSTRACT

Background. Nutritional status, as represented by body composition, is an important considerant in the
treatment of pediatric cancer patients because it is linked to poor outcomes.

Objective. We aimed to compare nutritional status with children with malignant disease at diagnosis as
compared to children with nononcological disease.

Material and method: A prospective study was performed on 90 children hospitalised in the Pediatric Clinic |
Tg. Mures, between November 2009 - July 2011. The children were divided into two groups: group 1, children
with malignant disease (35 children) and group 2-control group, children with different pediatric diseases (55
children). We have done anthropometric and biochemical measuremeants: weight, height, body mass index,
middle upper arm circumference, tricipital skin fold thickness, total serum protein and albumin, Insulin-like
growth factor-1, total cholesterol, tryglicerides and sideremy. We studied the anthropometric and biochemical
parameters compared to the two groups and performed statistical correlations.

Results. The weight and height of children in group | was much lower compared with group Il, without statistically
significant difference (p>0.05). We also found a statistically significant difference among the anthropometric
parameters of the arm: middle upper arm circumference — MUAC (-1.58 DS versus -0.74 DS ) with p = 0.022
and tricipital skin fold thickness — TSF (-1.34 DS versus -0.74 DS) with p = 0.05. Regarding biochemical
parameters, between the two groups, we observed a significant difference(p<0.05) with the total serum protein
and albumin, IGF-1, sideremy and tryglicerides.

Conclusions. This study showed that the children’s group diagnosed with cancer has a poor nutritional status
than the control group; the anthropometric parameters of the arm in conjunction with biochemical parameters

best reflects the body composition.

BACKGROUND

The nutritional status, as represented by body
composition, is an important consideration in the
treatment of pediatric cancer (1,2,3). Nutritional status
is linked to a reduced tolerance for chemotherapy,
increased susceptibility to infection, and a poorer
clinical outcome (4,5,6). Previous studies have found
that children who are either under — or overweight
have a poorer prognosis compared with those who are
well nourished (4,5,7). The nutritional problems vary
with cancer type and treatment modality. There are
still controversies regarding the criteria used to acclaim
malnutrition in children with cancer (8).

Anthropometric measurements, correlated with
the hematological and biochemical, can define the nu-
tritional status in these patients. The high prevalence
of poor nutritional status and the potential impact
on malignant disease outcome requires regular
assessment of the nutritional status of these pediatric
patients to ensure adequate nutritional support.

OBJECTIVE

We aimed to compare anthropometric and bio-
chemical parameters among children with malignant
disease at diagnosis and children with nononcolo-
gical disease.

Key words: child, malignant disease, anthropometric parameters, biochemical parameters

MATERIAL AND METHOD

A prospective study was performed on 90 children
hospitalized in the Pediatric Clinic I Tg. Mures,
between November 2009 — July 2011. The children
were divided into two groups: group 1: children with
malignant disease (35 children) and group 2, the
control group: children with different pediatric disease
(55 children). Children with other chronic diseases
and secondary malnutrition were excluded from the
study. Anthropometric measurements: weight, height,
body mass index, middle upper arm circumference,
tricipital skin fold thickness were performed. The
values of this parameters were converted in Standard
Deviation for age and sex using Switzerland Growth
Chart 1989; the normal values considered were
between -2.5 and +2.5 SD.

The biochemical parameters used were: total se-
rum protein and albumin, Insulin-like growth fac-
tor-1, total cholesterol, tryglicerides and sideremy.
We studied the anthropometric and biochemical pa-
rameters compared to the two groups and performed
statistical correlations.

Weight was measured with electronic scales, after
fasting the night, with the child naked. Height/
length were measured with pediometer, in children
younger than 2 years and in children elder than 2
years were measured with stadiometer. Body mass
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index was calculated using the ratio of weight in
kilograms and the square of height expressed in meters
(kg/m?). MUAC (Mid-upper arm circumference)
was measured as relaxed forearm resting on the trunk,
has scored a point midway between the olecran pro-
cess of ulna and acromial process of scapula. A strip
of measuring paper was passed around the arm to the
right marked point. The value was expressed in cm.
Tricipital skin folds thickness (TSF) was measured
using digital caliper. TSF was measured at the
midpoint of the back of the arm, between the olecran
and the acromial process ends, parallel to the lon-
gitudinal axis of the arm.The value was expressed in
mm. MUAC measure muscular mass and TSF the fat
mass. For greater accuracy, the anthropometric measu-
rements were performed in duplicate and we calculated
the average.

The biochemical parameters used were: total serum
protein and albumin,Insulin-like growth factor-1
(IGF-1), total cholesterol, tryglicerides and sideremy.
Serum protein values were considered normal above
6.4 g/dl and serum albumin values above 3.5 g/dl.
Concentration of Insulin-like growth factor I (IGF-I)
was determined by immunochemical method with
detection by chemiluminescence. Plasma levels of
IGF-1is barely detectable at birth, increases gradually
during childhood, reaching a peak during puberty.
The value is expressed in ng /ml (9). Cholesterol
value was considered normal below 170 mg/dl and
triglycerides value below 130 mg/dl. Sideremy was
considered normal between 5-20 ug/dl.

We studied the anthropometric and biochemical
parameters compared to the two groups and performed
statistical correlations. We used the average values
expressed in standard deviations of these parameters.
Body composition of children with cancer and children
in the control group was compared using Student t
test. It was significant for p value <0.05.

RESULTS

Of the 90 evaluated children, 68.9% were male
and 31.1% female. The age of children was between
9-215 months with an average age of 94 months.
Group [, consisting of 35 children, was represented by
patients hospitalized in the Hemato-oncology De-
partment of Pediatric Clinic I, and diagnosed with dif-
ferent malignant diseases: leukemias, limphomas and
solid tumors. The anthropometric characteristics of
cancer patients are shown in Table 1. The mean (SD)
anthropometric parameters are low, butanthropometric
indicators of arms have much lower values than other
parameters: weight, height and body mass index.
Biochemical parameters has shown low value of

serum protein and IGF-1 and high value of sideremy
(Table 2).

TABLE 1. Anthropometric parameters of children in group |
(SD)

::::;oe'iz:}:g;c Minimum | Maximum | Medium
Weight -4.99 3.03 -0.8900
Height -3.12 3.03 -0.7963
Body mass index -4.34 2.88 -0.6560
Mid-upper arm -3.63 6.30 -1.5849
circumference

Tricipital skin folds -3.06 3.64 -1.3471
thickness

TABLE 2. Biochimical parameters of children in group |
(medium value and standard deviation)

z;::f:;:;al Minimum | Maximum | Medium ;Z?:;;i
Total protein 3.70 8.70 6.2766 0.96826
g/dl

Albumin g/dl 2.8 5.0 3.765 0.5706

Cholesterol 77.6 209.0 146.316 35.2569
mg/dl

Triglycerides 315 346.0 127.108 67.1900
mg/dl

Sideremy 1 110 22.44 27.165

ug/dl

IGF1 ng/ml 25.0 662.0 95.006 122.3067

Group 11, consisting of 55 children, was repre-
sented by patients hospitalized in the Pediatric
Clinic I with different diseases: respiratory, diges-
tive and hematological. Anthropometric characte-
ristics of group Il patients are shown in Table 3. We
have found that the main anthropometric parameters
values were slightly lower. Medium values of bio-
chemical parameters were within normal limits.
(Table 4).

TABLE 3. Anthropometric parameters of children in group Il
(SD)

(Asrg;ropometrlc parameters Minimum | Maximum | Medium
Weight -2.95 3.76 -0.4604
Height -4.17 3.60 -0.4675
Body mass index -6.42 2.61 -0.4038
Mid- -4.96 6.49 -0.7442
upper arm circumference

Tricipital skin folds thickness -3.90 2.71 -0.7625

We studied the anthropometric and biochemical
parameters compared to the two groups and we found
these (Table 5). We observed a lower weight at group
I (-0.89 DS), compared with group II (-0.46 DS),
without statistically significant difference p = 0.19.
The height of children in group I was much lower
(-0.79 DS) from group II (-0.46 DS) with p = 0.28.
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TABLE 4. Biochemical parameters of children in group I
(medium value and standard deviation)

2:::?::::;:' Minimum | Maximum | Medium Igf:/ri‘:tai‘;:
Total protein 5.9 9.2 7.235 0.6024

g/dl

Albumin g/dl 3.5 5.3 4.205 0.4072

Cholesterol 108 221 150.13 26.306

mg/dl

Triglycerides 29 193 80.98 29.589

mg/dl

Sideremy ug/dl 1.17 28.80 13.1031 | 5.52897
IGF1 ng/ml 25.0 372.0 114.769 | 86.7060

TABLE 5. Comparison between body composition in
patients in both groups

. Mean SD-score

Nutritional parameters p-value
Group | Group I

Weight SD -0.8900 -0.4604 0.19
Height SD -0.7963 -0.4675 0.28
BMI SD -0.6560 -0.4038 0.41
Mid-upper arm -1.5849 -0.7442 0.022
circumference SD
Tricipital skin folds -1.3471 -0.7625 0.05
thickness SD
Total protein g/dI 6.2766 7.235 0.0001
Albumin g/dl 3.765 4.205 0.0001
Cholesterol mg/dl 146.316 150.13 0.55
Triglicerydes mg/dl 127.108 80.98 0.0001
Sideremy ug/d| 22.44 13.1031 0.05
IGF1 ng/ml 95.006 114.769 0.02

The medium value of body mass index was not
significantly different in the two groups (-0.65 DS in
group I and -0.4 DS in group II) with p=0.41. We also
found a statistically significant difference among the
anthropometric parameters of the arm: middle upper
arm circumference-MUAC (-1.58 DS versus -0.74
DS ) with p = 0.022 and tricipital skin fold thickness-
TSF (-1.34 DS versus -0.74 DS) with p = 0.05.

Following biochemical parameters compared the
two groups of patients, we found that among patients
with malignant disease, total serum protein, serum
albumin and IGF-1 are significantly lower than pa-
tients with nononcological disease (p<0.05). Choles-
terol value was not significantly different in the two
groups (p=0.55). It was found that sideremy and tri-
glycerides were significantly higher in children with
cancer compared with children without cancer
(p<0.05).

DISCUSSION

Poorer nutritional status has a negative impact on
the evolution of malignant disease; its incidence being
associated with higher morbidity and mortality in case
of children with cancer. Anthropometric measure-

ments are a noninvasive and easily applicable method
for assessing nutritional status and in conjuction with
biochemical parameters can define nutritional status
in pediatric oncological patients (10).

The objective of this study is to define the body
composition of a group of children newly diagnosed
with different types of cancers and compare anthro-
pometric and biochemical parameters between
children with malignant disease at diagnosis and
children with nononcological disease.

The use of weight and body mass index are the
most frecquently applied nutritional measuerement.
The BMI Z-score has been shown to be the preferred
index in 10-18 year-old children with cancer when
compared with other weight indices (11). In the
present study, only 8.57% of the patients with
cancer were identified as having a poor nutritional
status according to BMI (<-2.5 DS). Using the
anthropometric parameters of the arms, the
percentage of children with nutritional deficiency was
much higher; 37.14% of the children had their mid
upper arm circumference <-2.5 SD and 25.71 % had
their tricipital skin fold thickness <-2.5 SD. So, it can
be concluded that these parameters reflect more
accurately the nutritional status of cancer than just
measuring the weight and height. Many studies have
supported the use of arm anthropometry , including
MUAC and TSF, as a preferred indicators of body
composition in oncologicaly patients (12,13,14).
Studies found that weight measurements underesti-
mated the poor nutritional status according to arm
anthropometry. Comparing anthropometric parameters
in children in group I and in group II, we found a
statistically significant differences among MUAC and
TSF, but not with weight, height and BMIL
Although there are many methods for assessing body
composition, most are too expensive and impractical.
Arm anthropometry is more useful in assessing
nutritional status, especially in children with tumor
masses, which may hide the weight loss. TSF reflects
body fat and MUAC reflects the muscular mass
(15,16).

Visceral proteins synthesized by the liver, are
frequently used to assess nutritional status (17). Ho-
wever, none of the proteins can be consider as a “gold
standard” because their concentration is affected by
infections or catabolic processes (10). In our study,
patients with cancer had low values of total serum
protein and it was significantly lower than in children
without oncological diseases (p = 0.0001). Albumin
is the most common biochemical index to assess
nutritional status although the value is influenced by
hydration, infections and liver function (10,18).
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Studies show that albumin don’t reflect a
depletion in body mass in children with cancer (19).
The present study found that serum albumin was
not a valid indicator of poor nutritional status in a
pediatric oncological patients; it’s value is within
normal limits, despite the lower anthropometric para-
meters. However, compared with nonocological pa-
tients, the value was significantly lower (p = 0.0001).
Insulin-like growth factor I (IGF-I) is a polypeptide
hormone; it is predominantly synthesized in liver
under the influence of growth hormone (hGH); it is
a polypeptide consisting of 70 aminoacids (20).
Nutritional status influences serum level of IGF-1;
so protein-energy malnutrition cause low levels of
IGF-1. Nutritional deprivation decreases hepatic pro-
duction of IGF-1 by decreasing IGF-1 gene expression.
In our study, with oncological patients, the IGF-1
was significantly lower than nononcological patients
(p = 0.02), reflecting impaired nutrition. In case of
nutritional deprivation, serum triglycerides concen-
tration increases and HDL-cholesterol concentration
decreases. This are caused by decreasing of lipoprotein
lipase activity (10). In this study we found that for
children with malignant disease, the value of tri-
glycerides are significantly higher than in nonocolo-
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