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Introduction
Preterm birth is defined by WHO as all births before 37 completed 

weeks of gestation. Preterm birth can be further sub-divided based on 
gestational age (GA): extremely preterm (<28 weeks), very preterm 
(28-<32 weeks) and moderate preterm (32-<37 completed weeks of 
gestation). Moderate preterm birth may be further split to focus on late 
preterm (near term) birth (34 -<37 completed weeks) [1].

Glycemic variability, resulting in hyper- or hypoglycemia, is a 
common complication of prematurity and stress in neonatal intensive 
care units (NICUs) [2,3].

Neonatal hyperglycemia is a common problem in preterm or sick 
neonates in the first few weeks of life which is associated with higher 
mortality and morbidity rates and negative prognosis in the long term 
[4,5].

There is currently no best practice method or target for glycemic 
control in preterm babies who is associated with reduced insulin 
sensitivity (IS) and blood glucose is often controlled by varying 
nutritional input which may restrict infant growth and cause adverse 
neurodevelopmental outcomes [6,7].

The normal serum albumin concentrations in preterm and term 
newborns have marked variations. Mean albumin concentrations at 
birth increase from 1.9 g/dL at 25 weeks’ gestation to 3.1 g/dL at 42 
weeks’ gestation. Postnatal, serum albumin concentrations in preterm 
infants rise at a similar rate as the intrauterine rate up to 8 weeks of 
age [8].

Nutritional care of the prematurely born low birth weight infant, 
continues to be the major challenge for the clinical neonatologist. 
Suboptimal nutrition is associated with adverse outcomes which 
include increased susceptibility to infections, greater need for 
mechanical ventilation and development of chronic lung disease [9].

Early postnatal provision of IV amino acids to preterm infants 
produces greater rates of protein synthesis and net protein balance [10].

Patients and Methods
This study included 200 preterm neonates (84 males & 116 females) 

who were admitted at NICU of Tanta university, between June 2012 
and June 2014.

This is a prospective cohort study in which the neonates were 
divided into 2 groups:

Group I: Included 100 preterm neonates ranging between 30 and 
34 weeks of gestation that were given intravenous amino acids starting 
from the 3rd day of birth and lasting for 5 consecutive days and tested 
for serum albumin, total proteins and insulin levels on the 3rd day and 
the 8th day with daily follow up of random blood glucose levels from 
the 1st to the 8th day of life.

Group II: Included 100 preterm neonates of matched gestational 
age as a control group with measurement of serum albumin, total 
proteins and insulin levels on the 3rd day and the 8th day with daily 
follow up of random blood glucose levels from the 1st to the 8th day 
of life.
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A written informed consent was taken from the parents of the two 
groups.

The aim of the study is to evaluate the value of intravenous amino 
acids infusion on the reduction of neonatal hyperglycemia and their 
effect on protein synthesis especially insulin and albumin.

Inclusion criteria 

Preterm neonates from 30 to 34 weeks of gestation with or without 
respiratory distress due to causes other than sepsis.

Exclusion criteria 

1-Preterm neonates with congenital anomalies or sepsis

2-SGA

3-IDM

4- Preterm neonates with HIE 5-Preterm neonates with inborn 
errors of metabolism.

All neonates included in the study was subjected to the following:

1. Complete history taking.

2. Full clinical examination: including physical measurement, vital 
signs and neurological examination.

3. Laboratory investigations:

a) CBC, CRP.

b) Random blood glucose level.

c) Total serum proteins and albumin levels.

d) Serum insulin level.

Type of amino acid used in the study

Aminoven infant 10% product of Fresenius Kabi

Composition 

Each 1000 ml contain L-leucine 13 g, L-isoleucine 8 g, L-lysine 
acetate 12 g = L- lysine acetate8.51g, L-methionine 3.12 g, L- 
phenylalanine 3.75 g, L- therionine 4.4 g, L-tryptophan 2.01 g, L-valine 
9 g, Arginine 7.5 g, -L histidine 4.76 g, Glycine 4.15 g, L-taurine 0.4g, 
L-serine 7.76g, L-alanine 9.3g, L-proline 9.71 g, N-acetyl-L tyrosine 
5.176 g = L-tyrosine 4.2 g, N-acetyl L-cysteine 0.7 g = L-cysteine 0.52 g, 
L-malic acid 2.62 g.

Theoretical osmolarity: 885 mosm/l

Dose used in this study

 1 g/kg/day started from the 3rd day of life increased to 2 g/kg /day 
on the 2nd day of AAs infusion and to 3g /kg/day on the 3rd day of the 
infusion and continue on the same dose till the 8th day of life.

Sampling

5 ml of the patient blood was taken divided into:

1-One milliliter of patients’ blood was taken on ethylene diamine 
tetra-acetic acid (EDTA) tube and assayed immediately for complete 
blood picture by automated way.

2-Two milliliters of patients’ blood was taken on serum separator 
tube (SST) and allowed to clot before centrifugation for 15 minutes. 
Serum was separated and assayed immediately for random blood 
sugar, total serum proteins, albumin and CRP.

3-Two milliliters of patients’ blood were taken on serum separator 
tube (SST) and allowed to clot before centrifugation for 15 minutes. 
Serum was separated and assayed immediately for insulin level.

Statistical analysis was performed by using SPSS for Windows, 
version 20. Data were expressed as range and mean ± standard 
deviation (SD). Differences between groups in continuous variables 
were tested for significance with independent t-test while Chi-square 
test (X2) used to compare categorical variables. For all statistical tests 
done, p value< 0.05 was considered significant.

Results
200 preterm neonates were included in this study divided into 2 

groups

Group І: Included 100 preterm neonates 40 males (40%) and 60 
females (60%) who were given intravenous amino acids starting from 
the 3rd day of birth and lasting for 5 consecutive days. 

Group ІІ: Included 100 preterm neonates of matched gestational 
age as a control group that include 44 males (44%) and 56 female (56%).

The neonates of the two groups had gestational ages ranging from 
30 to 34 gestational weeks as shown.

From the above table, there was no statistical difference considering 
sex and gestational age. Between case and control groups (Table 1).

The above table show there is no statistically significant difference 
between the two studied groups as regard the birth weight (Table 2).

As regard the CRP, no evidence of sepsis and no statistically 
significant difference between the case group and the control group 
(Table 3).

The above table shows that there was no statistically significant 
difference between the case group and the control group in the 1st 
three days of life before the AAs infusion as both groups were liable to 
hyperglycemia (Table 4).

There was statistically significant decrease in the number of 
hyperglycemic and hypoglycemic patient with euglycemia starting 
from the fourth day of life after the amino acids infusion.

There was no significant difference in the 1st reading of TSP level on 
the 3rd day of life between cases and control while there was significant 
difference in the 2nd reading on the 8th day of life (Table 5).

There was no significant difference in the 1st reading on the 3rd day 
of life between cases and control while there was significant difference 
in the 2nd reading of albumin level on the 8th day of life.

The above table show that there was statistically significant decrease 

Cases (n = 100) Control (n = 
100) Test of sig. P

No. % No. %
Sex
Male 40 40 44 44

χ2= 0.08 0.5
Female 60 60 56 56

Gestational 
age

Range 30.0 – 34.0 30.0 – 34.0
t=1.644 0.107

Mean ± SD. 31.96 ± 1.43 32.28 ± 1.40
χ2: Chi square test, τ: Student t-test,*: Statistically significant at p ≤ 0.05

Table 1: Comparison between the two studied groups according to demographic 
data.
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in the number of deaths in the patient group after amino acids infusion 
if compared to the control group (Tables 6 and 7).

Discussion 
Neonatal hyperglycemia is a common problem in preterm or sick 

neonates in the first few weeks of life. Increased frequency associated 
with lower gestational age and birth weight as well as severe clinical 
conditions [4,5].

There is currently no best practice method or target for glycemic 
control in preterm babies and blood glucose is often controlled by 
varying nutritional input, which may restrict infant growth and cause 
adverse neurodevelopmental outcomes [11-13].

Early postnatal provision of IV amino acids to preterm infants 
produces greater rates of protein synthesis and net protein balance [10]. 

This study was designed to evaluate the value of IV AAs infusion 
on the reduction of neonatal hyperglycemia and their effect on protein 
synthesis especially albumin.

In this study, there was significant decrease in the number of 
hyperglycemic and hypoglycemic patient with improvement of 
glycemic variability starting from the fourth day of life after the 
amino acids infusion which was in agreement with Auerbach et al. 
and our study was also in agreement with Marcelo and Nestor, who 
stated that Long duration of hyperglycemia in the first 96 hours of 
life is associated with severe intraventricular hemorrhage in preterm 
infants and therefore revealed the importance of early AA infusion to 
decrease the number of hyperglycemic and hypoglycemic patient with 
improvement of glycemic variability [3,4].

In our study neonates who received AAs had a significantly reduced 
incidence of hyperglycemia and this was in agreement with Burattini et 
al. [10].

In this study, there was statistically significant increase of the TSP 
level after amino acid infusion in the patient group and there was also 
significant increase in the TSP level in the 2nd reading of the patient 

Wt on admission (Kg) Cases (n=100) Control (n=100)
Range 1.1 – 2.2 1.3 – 2.2 

Mean ± SD 1.61 ± 0.29 1.76 ± 0.27
T. test 3.979

P. value 0.052

Table 2: Comparison between the two studied groups as regard birth weight.

Cases (n=100) Control (n=100) t p
CRP Range 0.0 – 6.0 0.0 – 6.0 Z=0.590 0.556

Mean ± SD. 0.48 ± 1.66 0.24 ± 1.20
*: Statistically significant at p ≤ 0.05

Table 3: Comparison between the two studied groups regarding CRP.

Cases 
(n=100)

Control 
(n=100) χ2 P

No. % No. %
RBS 1

Hypoglycemia 0 0 4 4
1.213 0.547Normal 52 52 44 44

Hyperglycemia 48 48 52 52
RBS 2

Hypoglycemia 4 4 12 12
2.272 0.322Normal 36 36 20 20

Hyperglycemia 60 60 68 68
RBS 3

Hypoglycemia 16 16 12 12
5.112 0.078Normal 72 72 48 48

Hyperglycemia 12 12 40 40
RBS 4

Hypoglycemia 8 8 24 24
8.173 0.017*Normal 68 68 28 28

Hyperglycemia 24 24 48 48
RBS 5

Hypoglycemia 0 0 12 12
7.862 0.019*Normal 80 80 44 44

Hyperglycemia 20 20 44 44
RBS 6

Hypoglycemia 0 0 4 4
13.764 0.001*Normal 76 76 24 24

Hyperglycemia 24 24 72 72
RBS 7

Hypoglycemia 0 0 8 8
6.103 0.047*Normal 68 68 36 36

Hyperglycemia 32 32 56 56
RBS 8

Hypoglycemia 0 0 4 4
7.631 0.013*Normal 52 52 16 16

Hyperglycemia 48 48 80 80
χ2: Chi square test

Table 4: Comparison between the two studied group according to RBS.

TSP (gm/dl) Cases (n = 25) Control (n = 25) t P
1st

Range 3.30 – 8.80 4.60 – 6.80
1.69 0.101

Mean ± SD. 5.47 ± 1.37 5.97 ± 0.55
2nd

Range 4.90 – 7.90 3.30 – 7.10
3.995 0.010*

Mean ± SD. 6.30 ± 0.81 5.63 ± 0.92
t: Student t-test   * Statistically significant at p ≤ 0.05.

Table 5: Comparison between the two studied groups as regard to TSP.

Albumin Cases (n = 25) Control (n = 25) t P

1st
Range 1.90 – 4.80 2.30 – 4.60

1.204 0.236
Mean ± SD. 3.02 ± 0.75 3.23 ± 0.46

2nd
Range 2.80 – 4.60 2.0 – 3.40

5.125* <0.001*
Mean ± SD. 3.48 ± 0.40 2.91 ± 0.38

t: Student t-test    *Statistically significant at p ≤ 0.05.

Table 6: Comparison between the two studied groups according to serum albumin.

Outcome Patients Control Total
Alive N 22 15 38

% 88.00% 60.00% 76.00%
Dead  N 3 10 12

% 12.00% 40.00% 24.00%
Total N 25 25 50

% 100.00% 100.00% 100.00%
Chi-square X2 5.092

P-value 0.024*
*Statistically significant at p ≤ 0.05

Table 7: Comparison between the two studied groups as regard the outcome.
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group if compared with the same reading of the control group that did 
not receive amino acid infusion. 

In our study, there was significant increase in the albumin level 
in the patient group after amino acid infusion and there was also 
significant increase in the same level if compared to the albumin level 
of the control group on the 8th day of life.

This is in agreement with Trivedi and Sinn, who studied early 
versus late administration of amino acids in preterm infants receiving 
parenteral nutrition and found that AAs infusion in the first days of 
life increases albumin synthesis rates in premature neonates. Albumin 
synthesis rate and plasma albumin concentrations were significantly 
higher in premature infants who had received parenteral AAs than in 
those who had not received parenteral AAs with better outcome and 
prognosis [12].

Providing AAs after birth increases albumin synthesis and this 
higher albumin synthesis rate makes premature infants less vulnerable 
to catabolic insults through the temporary storage of AAs in albumin, 
which prevents excess AAs from being oxidized [14].

In our study there was significant decrease in the albumin level 
on the 8th day if compared with the same level on the 3rd day of life 
in the control group and this can be explained by the renal loss of 
AAs, which is needed for stimulation of protein synthesis, that occur 
physiologically in neonates as the tubular reabsorption of AAs is lower 
in neonates than in older children, such that the normal neonate has 
relative generalized amino acidurea [11,14]. 

Conclusions
Amino acids infusion in preterm neonates lead to improvement 

of glycemic variability including hyperglycemia and hypoglycemia and 
also cause stimulation of protein synthesis in the form of total serum 
proteins and albumin with improvement of their outcome reducing the 
mortality.
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