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Abstract

Objective: Analyze the importance of biochemical da-
ta and their relationship with anthropometric data in the
longitudinal nutritional assessment of very low birth
weight infants. 

Methods: A prospective cohort study was performed
on 55 very low birth weight preterm infants (birth
weight < 1.500 g and < 37 weeks of gestational age). Mea-
surements of weight, length, head and mid-arm circum-
ferences, mid-arm circumference: head circumference
ratio, ponderal index, and body mass index. Serum pre-
albumin and retinol-binding protein were studied as bio-
chemical parameters. All variables were collected at
birth and days 14 and 28 of life. 

Results: The infants presented a mean birth weight of
1,076.7 ± 286 g and mean gestational age of 30.7 ± 2.1
weeks. At birth, the mean serum prealbumin was 7.0 ±
1.7 mg/dl and mean retinol-binding protein was 1.3 ± 0.4
mg/dl. There was a significant increase in all variables
studied from birth to day 28. According to nutritional
adequacy, there were no differences between appropria-
te and small for gestational age infants neither in the
anthropometric nor in the biochemical data. The anth-
ropometric measurements did not correlate with bioche-
mical parameters. The serum protein concentrations we-
re converted to serum protein mass (SPM) as follows:
SPM = serum protein concentration X (100 X weight) X
(1- hematocrit)] since the studied proteins are largely in-
travascular and the protein mass would be a more accu-
rate index of nutritional status. The SPM of both protein
and anthropometric parameters were correlated, except
for the ponderal index. 

Conclusions: The serum protein mass of the prealbu-
min and the retinol-binding protein were better nutritio-
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Resumen

Objetivo: Analizar la importancia de los datos bioquí-
micos y su relación con los datos antropométricos en la
evaluación nutricional longitudinal de los lactantes de
muy bajo peso al nacimiento. 
Métodos: Se realizó un estudio de cohortes prospectivo

en 55 lactantes prematuros de muy bajo peso al nacimien-
to (peso al nacer < 1.500 g y < 37 semanas de edad gesta-
cional). Se realizaron mediciones del peso, longitud, las
circunferencias cefálica y de la mitad del brazo, el cocien-
te circunferencia de la mitad del brazo: circunferencia ce-
fálica, índice ponderal y el índice de masa corporal. Como
parámetros bioquímicos se midieron la prealbúmina séri-
ca y la proteína fijadora de retinol. Todas las variables se
recogieron al nacimiento y a los 14 y 28 días de vida.
Resultados: El peso medio al nacimiento de los lactantes

fue de 1,076,7 ± 286 g y la edad gestacional media de 30,7
± 2,1 semanas. Al nacimiento, el promedio de la prealbú-
mina sérica fue de 7,0 ± 1,7 mg/dl y de la proteína fijadora
de retinol fue de 1,3 ± 0,4 mg/dl. Hubo una elevación signi-
ficativa de todas las variables estudiadas desde el naci-
miento hasta el día 28. De acuerdo con la idoneidad nutri-
cional, no hubo diferencias entre los lactantes con edad
gestacional adecuada y aquellos con edad gestacional pe-
queña ni en los parámetros antropométricos ni en los bio-
químicos. Las medidas antropométricas no se correlacio-
naban con las medidas bioquímicas. Las concentraciones
de proteínas séricas se convirtieron a masa de proteína sé-
rica (MPS) como sigue: MPS = concentración de proteína
sérica x (100 x peso) x (1 – hematocrito), puesto que las
proteínas estudiadas son principalmente intravasculares y
el índice de masa proteica sería un índice más preciso del
estado nutritivo. La MPS tanto de las proteínas como de
los parámetros antropométricos se correlacionó, excepto
para el índice ponderal. 
Conclusiones: La masa de proteína sérica de la preal-

búmina y de la proteína fijadora de retinol fue un mar-
cador nutricional mejor en la valoración nutricional se-
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Introduction

Appropriate nutritional status of the fetus can signi-
ficantly influence the morbidity and mortality of the
newborn.1 The well-being of the fetus depends on a
sufficient supply of nutrients from an appropriately
functioning placenta, as well as the absence of factors
that could retard its growth2. It is important for the ne-
onatologist to identify newborns at risk of complica-
tions resulting from an inadequate intrauterine growth
rate and to prevent sequelae by anticipating eventual
complications3.

According to the Committee of Nutrition of the
American Academy of Pediatrics,4 the nutritional goal
in the management of very low weight newborn is to
achieve a postnatal growth that approximates the in
utero growth of a normal fetus at the same postcon-
ception age, without producing nutritional deficien-
cies, undesirable metabolic effects or toxicity resul-
ting from an exaggerated nutritional supply. 

Traditionally, the assessment of the nutritional
status of the newborns begins with the plotting of
anthropometric measurements on standard intraute-
rine growth curves.5,6 But premature birth is not a
natural phenomenon and therefore the anthropome-
tric data thus obtained does not necessarily corres-
pond to the pattern of growth of the fetus had it re-
mained in the intrauterine environment. This fact
interferes with a correct interpretation of the nutri-
tional assessment. 

However, the adaptations necessary to extrauterine
life and the consequent initial weight loss, whether or
not related to a disease factor, modify the growth rate.6

There are curves of postnatal growth for premature in-
fants7-11, that take into account the weight loss in the
first week of life and compensate for the lower rate of
weight gain observed during the first weeks in the ex-
trauterine environment. Each curve reflects different
clinical conditions and different nutritional approa-
ches.

Among the anthropometric parameters, the most
used are the body weight, the length and the mid-arm
and head circumferences, though each with its parti-
cular limitations. 

In addition to these anthropometric measurements,
some relationships between anthropometric parame-
ters have been described as methods of nutritional as-
sessment of newborns.12-14 The objective of these is to
underscore the proportionality of the intrauterine and

postnatal growth. These methods include: the ponde-
ral index, the the mid arm: head circumferences ratios
and the body mass index. 

Besides the anthropometric parameters, the assess-
ment of the nutritional status of the infant can be ac-
complished through biochemical parameters.3 It inclu-
des the evaluation of macronutrients, measuring the
adaptation of the protein-calorie supply, as well as mi-
cronutrients status (vitamins and minerals). 

Among the biochemical tests, the most sensitive are
those that use the measurement of the protein pool of
the organism. The serum short-term proteins such as
prealbumin, retinol-binding protein and transferrin
can reflect the recent protein status and the balance
between synthesis and degradation6. It is important to
point out that several of these proteins are produced in
the liver and so can be influenced by physiological
and pathological factors that may be independent of
the nutritional variables.15-17

It is essential to have methods that are rapid, simple
and inexpensive, that permit the longitudinal assess-
ment of the nutritional status of the preterm newborn.
These criteria could be met by the anthropometric pa-
rameters and/or the anthropometric relationships but it
would be ideal if we could proceed to the assessment
with only one, provided it is directly related to the bio-
chemical parameters, especially with the serum rapid
turnover proteins. 

The present study had the objective of analyzing the
importance of the biochemical parameters and their
relationship to the anthropometric parameters in the
nutritional assessment of very low weight preterm in-
fants.

Methods

A prospective study was conducted on a cohort of
very low weight preterm infants (birth weight < 1.500 g
and gestational age < 37 weeks), after approval by the
Commission of Research and Ethics and parents’ writ-
ten informed consent. 

Excluded from the study were very low weight pre-
term infants that presented conditions that might have
altered the fetal growth or situations that might inter-
fere in the anthropometric measurements and/or in the
parameters to be studied in the laboratory such as: ma-
jor malformations, chromosomopathies, hydrocep-
haly, fetal hydrops, congenital infections, drug abuse
by the mother or maternal use of corticoids. 

nal markers in the serial nutritional assessment of very
low birth weight infants during neonatal period than the
serum protein levels.
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Upon the birth of a very low weight infant, after
performing the necessary routine measures of reani-
mation, a 2 ml sample of blood was drawn from the
umbilical cord for determination of the levels of se-
rum prealbumin and retinol-binding protein (RBP). 

The weight was obtained in grams, discounting the
weight of any utensils that might have been attached
to the newborn during the reanimation maneuvers.
During the first 24 hours of life, the measurements of
the length were accomplished, as well as head and
mid-arm circumferences. 

The length, in centimeters, was obtained with the
newborn in the dorsal decubitus position, on a rigid
surface, using a length board (in gradations of 0.1 cm)
with a fixed terminal (at the head) and other terminal
movable (at the feet). The measurement was accom-
plished with the aid of another person to hold the in-
fant. The mean of three consecutive measurings was
then noted. 

The head circumference, in centimeters, was obtai-
ned with a non-stretch plastic measuring tape (with
gradations of 0.1 cm), the largest diameter being con-
sidered the occipital-frontal. The mean of 3 consecuti-
ve measurements was noted. 

The mid arm circumference, in centimeters, was
obtained at the midpoint between the acromion and
the olecranon, of the right arm, with a measuring tape
(with gradations of 0.1 cm), the mean of 3 consecutive
measurements was considered. 

The classification of the newborns was based on the
weight reference curves for gestational age described
by Alexander et al.18 The newborns were considered
appropriate for gestational age when placed between
the 10th and 90th percentiles on the curve; large for ges-
tational age when above 90th percentile and small for
gestational age when below 10th percentile.

On days 14 and 28 of life, those newborns that had
been receiving na adequate energy and protein intake,
including enteral and parenteral intake, were maintai-
ned in the study. Newborn were excluded if they pre-
sented bacteremia, pneumonia, renal insufficiency,
cholestatic disease or were receiving corticotherapy or
had received hemoderivatives in the previous four
days, since those conditions could affect the serum le-
vels of prealbumin and RBP.15-17 On days 14 and 28,
the anthropometric measurements were taken again as
described above and 2 ml of blood was collected from
a peripheral vein, for determination of prealbumin and
RBP.

The dosage of prealbumin and of RBP were done
by nephelometry as this is the best method currently
available for such quantification. 

Considering that the serum volume in the newborn
is related to weight, the great weight variation in the
population of the study resulted in major differences
in serum volume, modifying by the dilutional effect of
the volemia on the concentrations of serum proteins.
And also considering that prealbumin and RBP are
predominantly intravascular, it was postulated that the

use of serum protein mass might be a more reliable
method for assessment of the nutritional status.19

Thus, calculations of the serum protein masses of pre-
albumin and retinol-binding protein were made for
purposes of comparative analyses. The formula adop-
ted was as follows: 

SPM (mg) = SP (mg/dl) x V (ml) x (1 - Ht), where: 
SPM = serum protein mass
SP = serum protein 
V = volume = weight (kg) x 100 ml 
Ht = hematocrit 
Volume = 100 ml X weight (kg). 

For the statistical analysis, the mean and standard
deviation were calculated for the anthropometric va-
riables and for the biochemical variables of each in-
fant in the three periods of the study. For the analysis
of variance the t test was used when the variable had a
normal distribution or if not by Mann-Whitney. The
relationships between the anthropometric and bioche-
mical parameters were calculated through the coefi-
cient of Pearson. For all of the analyses significant
differences were considered when p < 0.05. 

The population was also analyzed newborns with a
subdivision of the appropriate and small for gestatio-
nal age. 

Results

The data obtained were collected between may
2001 and oct 2002. A total of 55 very low weight pre-
term infants were studied (table I). 

Tables II and III summarize the anthropometric and
biochemistry characteristics of the newborn in the
three periods (at birth and at days 14 and 28 of life). 

Following the collection of data, the analyses were
accomplished using anthropometric parameters, anth-
ropometric relationships and biochemical parameters
in conjunction with the nutritional adaptation (table
IV).

Table V and IV present the correlations between the
anthropometric parameters and anthropometric rela-
tionships with prealbumin and RBP, respectively, in
terms of both serum concentration and serum protein
mass.
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Table I
Characteristics of the very low weight preterm infants

Sample size 55
Birth weight (g) 1,076.7 ± 286.7#

Gestational age (weeks) 30.7 ± 2.1#

Appropriate for gestational age 17 (31%)
Small for gestational age 38 (69%)
Male 25 (45.5%)
Female 30 (54.5%)

# - mean ± standard deviation.



Discussion

The nutritional assessment of the newborn is a diffi-
cult, but necessary task in a neonatal intensive care
unit, especially when dealing with premature infants,
since the are born before the period of greater somatic
growth with its deposits of nutrients, such as glyco-
gen, proteins, fats, vitamins, microelements and mine-
rals.3

The use of anthropometric parameters in this as-
sessment11 is a relatively simple method, that is rea-
dily available and inexpensive. However, these pa-

rameters need a precise means of comparison in or-
der to be valid, which is often difficult to achieve in
a population of preterm newborns and especially
among very low birth weight infants. Besides this,
in the first days of life, major modifications occur in
the body composition, with a significant reduction
of the extracellular space and a consequent weight
loss that can reach 20% in an extremely premature
newborn.3 Also, the fluid retention and the presence
of malformations, with the increase or reduction of
the dimensions of parts of the body, can affect the
weight in a relevant manner, independent of nutri-

Nutritional assessment of very low birth
weight infants

325Nutr Hosp. 2007;22(3):322-9

Table II
Anthropometric characteristics of the very low weight preterm infants in the three study periods

Birth 14 days 28 days

Weight (g) 1.076.7± 286.7 1.095.0 ± 309.8 1.359.0 ± 366.7*
(500 - 1480) (600 - 1670) (750 - 2070)

Length (cm) 35.8 ± 3.2* 37.6 ± 3.2 * 39.4 ± 2.4
(28.0 – 41.0) (30.5 - 42.5) (32.0 - 44.5)

Head circumference (HC) (cm) 26.0 ± 2.3 26.9 ± 2.4 28.5 ± 2.1 *
(21.0 – 30.0) (22.0 - 31.5) (24.5 - 33.0)

Mid-arm circumference (MAC) (cm) 5.5 ± 0.7 5.5 ± 0.9 6.1± 0.9*
(4.0 - 7.3) (3.8 - 7.0) (4.6 - 7.7)

MAC: HC 0.21 ± 0.02 0.19 ± 0.02* 0.21 ± 0.02
(0.16 - 0.25) (0.16 - 0.23) (0.17 - 0.24)

Ponderal index (g/cm3 ) 2.28 ± 0.20* 2.00 ± 0.20* 2.17 ± 0.20
(1.6 - 3.0) (1.6 - 2.3) (1.7 - 2.6)

Body mass index (kg/m2 ) 8.2 ± 1.1 7.6 ± 1.0* 8.6 ± 1.2
(5.7 - 10.2) (5.8 - 9.6) (6.5 - 11.4)

* statistically significant difference in relation to other columns (p < 0.05)
mean ± standard deviation; 
(variation)

Table III
Biochemical characteristics of the preterm very low weight infants in the three study periods

At birth Day 14 Day 28
n = 53 n = 44 n = 40

Prealbumin (mg/dl) 7.0 ± 1.7* 9.5 ± 3.3 8.7 ± 2.3
(3.9-11.9) (5.2-22.8) (4.9-15.3)

SPM of prealbumin (mg) 4.2 ± 1.5* 6.8 ± 2.6 8.5 ± 3.4
(1.4-8.2) (2.8-11.5) (2.6-16.2)

RBP (mg/dl) 1.3 ± 0.4* 1.9 ± 1.0 1.6 ± 0.8
(0.6-2.8) (0.7-5.4) (0.1-4.6)

SPM of RBP (mg) 0.8 ± 0.3* 1.3 ± 0.7 1.5 ± 0.8
(0.20-2.30) (0.40-4.10) (0.08-4.00)

Hematocrit (g/dl) 45.5 ± 6.0* 33.9 ± 7.5* 29.1 ± 4.8
(33.7-59.1) (22.6-56.7) (21.2-39.3)

* statistically significant difference in relation to other columns (p < 0.05)
mean ± standard deviation; 
(variation)
RBP – Retinol-binding protein
SPM – Serum protein mass.



tional aspects. For this reason, the weight should not
be considered alone during the nutritional assess-
ment in the first weeks of life in ill or immature
newborns.

The use of anthropometric relationships in the nu-
tritional assessment of very low weight infants was
described.12-14 It involves the ponderal index and the
mid-arm and head circumferences ratio.12 In the last
few years, some studies included the body mass index
in the assessment of newborn, however there is still no
reference standard.20,21

Another method for evaluating the nutrition of very
low weight infants is through analysis of biochemical
parameters. Among the various somatic proteins, se-
rum prealbumin has been described as one of the best
nutritional markers, as it is directly related to the nu-
tritional status of the newborn.22-27 However, for such
an evaluation, the need for blood sample should be
underscored as this might injure a very immature new-
born. Furthermore, there is a cost involved with this
procedure, a lack of correlation with the anthropome-
tric parameters3 and the possibility that the findings
have been altered by factors other than nutritional as-
pects, such as sepsis or hepatic disease.3

The option of including only very low weight in-
fants meant that the study population is one of high
nutritional risk. The possibility of the presence of pat-
hologies that compromise the well-being is high and
these create various degrees of nutritional disturban-
ces in almost all infants. Being born prematurely alre-
ady places the neonate outside the normal patterns and
as such applying normal growth references to these in-
fants is clearly speculative. 

The anthropometric parameters selected for this
study are described in table II. The mean birth weight
of 1,076.7 ± 286.7 g was compatible with 27 to 28 we-
eks of gestation for an appropriate intrauterine
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Table IV
Anthropometric parameters, anthropometric ratios and
biochemical parameters at birth, acording to nutritional

status

AGA SGA
Mean ±SD Mean ±SD

Sample size (%) 17 (31) 38 (69)
Gestational age (weeks) 29.0 ± 1.4 31.4 ± 1.4*

(27.0 -31.4) (27.4 - 35.0)
Weight (g) 1,143.5 ± 239.7 1,046.8 ± 303.5

(780 - 1,480) (500 = 1,470)
Length (cm) 36.6 ± 2.4 35.5 ± 3.4

(32.0 - 40.5) (28.0 - 41.0)
Head circumference (cm) 26.4 ± 2.1 25.8 ± 2.4

(22.5 - 29.5) (21.0 - 30.0)
Mid-arm circumference (cm) 5.7 ± 0.5 5.4 ± 0.8

(4.5 - 6.5) (4.0 - 7.3)
MAC: HC 0.21 ± 0.01 0.21 ± 0.01

(0.20 - 0.23) (0.16 - 0.25)
PI (g/cm3) 2.3 ± 0.2 2.2 ± 0.2

(1.9 - 2.6) (1.6 - 3.0)
BMI (kg/m2) 8.4 ± 0.9 8.0 ± 1.1

(6.7 - 9.8) (5.7 - 10.2)
Prealbumin (mg/dl) 7.5 ± 1.7 6.8 ± 1.7

(5.2 -11.9) (3.9 - 10.9)
SPM of prealbumin (mg) 4.7 ± 1.4 3.9 ± 1.6

(2.3 - 8.2) (1.4 - 7.5)
Retinol-binding protein (mg/dl) 1.4 ± 0.5 1.2 ± 0.4

(0.6 - 2.6) (0.6 = 2.8)
SPM of RBP (mg) 0.8 ± 0.3 0.7 ± 0.3

(0.4 - 1.8) (0.2 - 2.3)

*p < 0.001 between the two groups.
AGA: appropriate for gestational age. SGA: samll for gestatiional age.
SD: standard deviation. MAC/HC: mid-arm: head circumference.
PI: ponderal index. BMI: body mass index.
RBP: Retinol-binding protein.
Mean ± Standard deviation (variation).
SPM: Serum protein mass.

Table V
Correlation between prealbumin and the anthropometric parameters in the three periods studied

Age W L PC MAC MAC/HC PI BMI

Prealbumin (mg/dl) 0 r 0.15 0.19 0.07 0.16 0.18 -0.11 0.11
p 0.27 0.15 0.60 0.24 0.19 0.90 0.40

14 r -0.14 -0.08 -0.25 -0.10 0.06 -0.26 -0.22
p 0.34 0.57 0.09 0.40 0.60 0.07 0.13

28 r 0.16 0.06 0.13 0.21 0.24 0.25 0.21
p 0.31 0.67 0.40 0.17 0.12 0.12 0.17

SPM of prealbumin (mg) 0 r 0.76 0.72 0.66 0.69 0.40 0.22 0.65
p < 0.001 < 0.001 < 0.001 < 0.001 0.002 0.11 < 0.001

14 r 0.64 0.65 0.52 0.61 0.56 0.16 0.52
p < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.27 < 0.001

28 r 0.81 0.69 0.66 0.80 0.68 0.57 0.79
p < 0.001 < 0.001 < 0.001 < 0.001 0.002 <0.001 < 0.001

P: Weight AC: Mid arm circumference
L: length PI: ponderal index
HC: head circumference BMI: body mass index
r: Pearson coefficient of correlation SPM – Serum protein mass
p: level of significance



growth.18 Considering the mean gestational age of
30.7 ± 2.1 weeks found in the sampling (table I), the
presence of serious intrauterine nutritional deficiency
is demonstrated in the newborns studied. Thus, 69%
of the population of the study were small for gestatio-
nal age infants. 

This finding may be explained by the characteris-
tics of the population of pregnant women attended at
the our institution where the study was undertaken, as
the region is characterized by high-risk gestations. 

Analysis of the anthropometric relationships revea-
led that up to 28 days of life, body proportions remai-
ned similar to those at birth, except the ponderal in-
dex. The use of weight in calculations of the ponderal
index and body mass index causes a decline in these
indices in the first weeks, since they reflect the weight
profile. The same effect is to be expected in the ratio
between the mid arm and head circumferences, albeit
with the possible maintenance of head growth. In fact,
the ideal function of the anthropometric relationships
in the neonatal period of very low weight infants has
yet to be fully established. 

All of the anthropometric parameters analyzed pro-
ved to be similar between the appropriate and small
for gestational age newborns (table IV). This result
may be explained by the small number of infants in
the appropriate for gestational age group (17/55), as
well as by the difficulty in reaching a nutritional clas-
sification of this population, as has already been emp-
hasized.

Since prealbumin is one of the transport proteins of
thyroxin, great care was taken in verifying the results
of the neonatal screenings to identify congenital hy-
pothyroidism, thus avoiding a distortion in the analy-

sis of the results.25 Those cases that certainly would
have altered the prealbumin levels, such as sepsis and
renal or hepatic disease were also excluded. Besides
this, although zinc and vitamin A supplementation is a
normal part of the nutritional routine for very low
birth weight infants, those with serious deficiencies of
these nutrients were not included, as the condition
could reduce the synthesis of RBP.3

A sample of umbilical cord blood was used for the
initial analyses in order to avoid causing trauma to the
newborn, since the values provided by umbilical cord
blood are similar to those of other blood on the first
day of life.26

Table III presents the biochemical characteristics of
the study population. A significant increase in the le-
vels of serum prealbumin was observed: (7.0 ±1.7
mg/dl) at birth, compared to (9.5 ± 3.3 mg/dl) at 14
days and (8.8 ± 2.3 mg/dl) at 28 days of life. However
there was no statistically significant difference betwe-
en the values at 14 and 28 days of life. These findings
are in agreement with the study by Giacoia et al.27.

The serum prealbumin level from umbilical cord
blood (7.0 ± 1.7 mg/dl) was lower than that reported
by Sasanow et al.19, (8.8 ± 2.3 mg/dl) for preterm new-
borns. However, the prealbumin levels found at 14
days (9.5 ± 3.3 mg/dl) and 28 days of life (8.7 ± 2.3
mg/dl) were similar to those described by these aut-
hors. On the other hand, the levels from the umbilical
cord blood found in this study corroborated the values
obtained by Socha et al.28, (7.0 ± 2.9 mg/dl). 

The interpretation of these results is extremely im-
portant, because there are few reports describing the
serum prealbumin levels at birth in preterm new-
borns.

Nutritional assessment of very low birth
weight infants
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Table VI
Correlation between the retinol binding protein (RBP) and the anthropometric parameters in the three periods studied

Age W L PC AC AC/HC PI BMI

RBP (mg/dl) 0 r 0.06 0.05 0.01 0.02 0.01 0.09 0.10
p 0.64 0.67 0.90 0.88 0.90 0.50 0.44

14 r -0.24 -0.23 -0.29 -0.22 -0.09 -0.20 -0.26
p 0.10 0.12 0.05 0.15 0.55 0.18 0.07

28 r -0.04 -0.04 -0.02 -0.01 -0.01 -0.02 -0.04
p 0.78 0.78 0.89 0.90 0.94 0.86 0.78

SPM of RBP (mg) 0 r 0.53 0.48 0.47 0.44 0.20 0.23 0.49
p < 0.001 < 0.001 < 0.001 < 0.001 0.13 0.09 < 0.001

14 r 0.33 0.3 0.26 0.3 0.26 0.11 0.28
p 0.02 0.04 0.08 0.04 0.07 0.44 0.06

28 r 0.49 0.49 0.46 0.48 0.39 0.29 0.45
p 0.001 0.001 0.002 0.001 0.01 0.06 0.003

P : Weight L: length
HC: head circumference PI: ponderal index 
AC: Mid arm circumference BMI: body mass index
r: Pearson coefficient of correlation SPM: Serum protein mass
p: level of significance



One of the merits of this study is the determination
of mean levels of prealbumin in a homogeneous popu-
lation of very low weight infants at three different ti-
mes during the neonatal period; at birth, at 14 and at
28 days of life. In addition, the results showed a gra-
dual increase in the serum prealbumin levels between
birth and day 28 of life (table III), demonstrating a ca-
pacity for synthesis on the part of these newborns and,
by extrapolation, they are also capable of incorpora-
ting protein into the muscular mass, thereby inducing
growth, as demonstrated by the anthropometry. 

The serum prealbumin masses were calculated in
the three periods of the study, as described in the met-
hodology. The objective of this calculation was to re-
duce the effect of dilution, because there is a great
fluctuation in the volume of fluid in preterm newborns
during the first weeks of life. Thus, this protein mass
could represent the synthesis of this visceral protein
with greater accuracy.26

The serum prealbumin masses (table III) increased
significantly from birth (4.2 ± 1.5 mg) to 14 days (6.8
± 2.6 mg) and to 28 days of life (8.5 ± 3.4 mg), sho-
wing proteic synthesis. 

The serum levels of RBP increased in a significant
way from birth (1.3 ± 0.4 mg/dl) to 14 days of life (1.9
± 1.0 mg/dl) and to 28 days of life (1.6 ± 0.8 mg/dl)
(table III). 

The serum levels of RBP of the umbilical cord (1.3
± 0.4 mg/dl) were lower than those described by Sasa-
now et al.19 (1.8 ± 0.5 mg/dl) for premature newborns.
The values at 14 days of life (1.9 ± 1.0 mg/dl) and at
28 days of life (1.6 ± 0.8 mg/dl) were similar to those
authors’ findings. 

With regard to RBP, the protein masses were also
calculated from the values obtained in the three pe-
riods (table III). From these data, a significant increa-
se was observed from birth (0.8 ± 0.3 mg) at 14 days
(1.3 ± 0.7 mg) and at 28 days (1.5 ± 0.8 mg) of life. 

The biochemical parameters analyzed (prealbumin
and RBP) were shown to be similar between the ade-
quate and the small for gestational age. 

Socha et al.28 also did not find differences in the
prealbumin levels of preterm newborns of appropriate
size (8.1 ± 3.4 mg/dl) and small for gestational age
(7.0 ± 2.9 mg/dl), suggesting that the great variations
observed could be explained by individual differences
within the study groups. 

These results conflict with the findings of Pittard et
al.29, who reported that small for gestational age new-
borns have lower levels of serum prealbumin than tho-
se with appropriate weight, whether premature or not. 

The variation of RBP from period to period was si-
milar between appropriate and small for gestational
age newborns, when their serum levels were conside-
red. Analysis of the serum mass of RBP revealed that
from 0 to 28 days of life, small for gestational age
newborns gained more mass of RBP (0.9 ± 0.8 g) than
those appropriate for gestational age (0.4 ± 0.4 g), this
difference was statistically significant (p = 0.04). 

Table V shows the correlations between the preal-
bumin and anthropometric parameters. The values of
the Pearson coefficients of correlation are presented,
together with the corresponding p values. When the
serum protein mass was considered, high correlations
were observed, in all three periods, between prealbu-
min and each of the anthropometric parameters, ex-
cept for the ponderal index. 

Table VI presents the data of the correlations bet-
ween RBP and the anthropometric variables. It shows
that there was no correlation between the serum levels
of RBP and the anthropometric parameters in the three
periods studied. Besides this, only weak correlations
were noticed when the serum protein mass was used
and there was no correlation between RBP and the
ponderal index in any of the three periods studied. 

In short, the analyses of the correlations between
the anthropometric and biochemical parameters revea-
led that the prealbumin correlated closely with all the
anthropometric variables only when the serum protein
mass was considered. This confirms the results descri-
bed by Raubenstine et al.6. Likewise, previous studies
also found no correlations between the levels of serum
prealbumin and the anthropometric parameters.23,30 It
should also be emphasized that RBP proved to be a
less sensitive marker in the nutritional assessment of
these patients, probably because of the lower rate of
synthesis in lower gestational ages or because of the
presence of other as yet unidentified aspects that
might have altered their serum levels. 

It is still not known what repercussions nutritional
deficiencies in the initial stages of life may have in the
future, not only in terms of physical aspects, but also
in the behavioral and intellectual development. As-
sessment and nutritional therapy on an individual ba-
sis, would probably be the most appropriate means of
promoting appropriate growth among very low weight
infants. However, further studies should be underta-
ken with a view to identifying the various aspects ca-
pable of achieving this goal.

At the present time, it is necessary to combine the
anthropometric assessment with biochemistry for a
better nutritional diagnosis of these infants and, cer-
tainly, the testing for prealbumin and the body mass
index will contribute to a much more precise nutritio-
nal analysis.
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