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Introduction
Parenteral nutrition (PN) in VLBW premature neonates is one of the 

most important treatment regimes in the early life. Though it is proved as a 
lifesaving option, but still there are several opinions on its administration. 
Some researches support the early administration, whereas other supports 
late one. In this study we hypothesize that early PN has associated with 
comparative beneficial improvements in the clinical outcomes. We try to 
explore the effect of early and late administration of PN on the account 
of different clinical outcomes, such as sepsis, Broncho-Pulmonory Disease 
(BPD), Intraventricular Haemorrhage (IVH), Mortality, Patent Ductus 
Arteriosus (PDA), Necrotizing Entercolitis (NEC) and Retinopathy of 
Prematurity (ROP).

Materials and Method
For the current review, the Preferred Reporting Items for Systemic 

Review and Meta-Analysis (PRISMA) statements were followed.

Search strategy

We retrieved relevant articles published between 1993 and 2013 
using the following key terms “neonates”, “infants”, “very low birth 
weight”, “premature” , “preterm”, “Early Infusion”; “parenteral” or 
“enteral nutrition”, “infusion”, “intravenous”, and “IV administration 
dosage”. The searches were limited to human trials, and the language 
was limited to English during the search. Ethical approval was not 
required for inclusion in the present review.

Data collection 

The author extracted, assessed, and coded all data from each study 

by using a form that was designed specifically for this review. For each 
study, entered the final data into RevMan (RevMan version 5.3, 2014; 
Copenhagen: The Nordic Cochrane Centre, The Cochrane Collaboration).

The inclusion and exclusion criteria were as follows.

Inclusion criteria

1. Study design: we selected randomized control trials set up with
parallel control groups excluding self-control or crossover trials.

2. Types of patients: Premature neonates with gestation age (GA)
24-36 weeks and those having birth weight between 600–1500 g. 

3. Intervention: patients administered with early PN.

Exclusion criteria

1. Case reports, case series, and cohort trials.

2. Adult and animal experimental trials.

Abstract
Background: Parenteral nutrition (PN) provided to the very low birth weight (VLBW) premature infants should be 

resulted in gradually development as of the other fetuses following the same gestational age. Even after providing the 
proven beneficial parenteral nutrition supplements, VLBW infants are often presents with the unfavorable results; the 
main reason behind it is the decision of the administration of parenteral nutrition, whether it is in early life or later days. 

Objective: The objective of this study is to explore the effect of early and late parenteral nutrition in the VLBW 
premature infants. In this study we hypothesize that early parenteral nutrition is associated with comparatively beneficial 
outcomes.

Methods: The PubMed (PubMed Central), Medline, and Google Scholar databases were searched from 1993 to 
2013. Methodological quality assessment was based on the PRISMA guidelines. Data analysis were conducted with 
RevMan 5.3

Results: Ten studies including thirteen trials met our inclusion criteria. The aggregate results of trials showed that 
early parenteral nutrition was well tolerated by VLBW preterm infants and there was significant reduction in sepsis 
(RR=0.82, 95% CI=0.69~0.98, P=0.03)

Conclusion: Comparison made between the patients provided early and late parenteral nutrition, the development 
and reduction of clinical disease were significantly lower in the early parenteral nutrition group. The cost-effectiveness 
of these preparations, however, needs to be further explored. The poor qualities of studies call into a question and 
robustness of the analysis.
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3.	 Trials in which the number of participants, duration of trial, 
and study location were not mentioned.

4.	 Trials lacking sufficient data.

5.	 Trials that were not RCTs.

Definition of early and late PN: Early parenteral nutrition refers to 
providing the parenteral nutrition within postnatal 24 hours and after 
that is referred as the late one. And the amino acids and fatty acids are 
provided together in a combination, postnatal 0-24 hours for the early 
nutrition group and 24 hours later for the late one.

Clinical outcomes

Primary outcome: sepsis.

Secondary outcomes: BPD, NEC, IVH, ROP, PDA and mortality.

Methodological quality assessment

The methodological quality assessment was based on the Cochrane 
handbook and the score scale of Jadad et al., (Table 1) [1]. The quality 
of the RCTs was assessed by authors by using the Jadad criteria (0-5 
pointing rating scale, with 5 as the maximum score) [1].

Statistical analyses

Measure of treatment effect and assessment of heterogeneity: 
Heterogeneity was assessed using the I2 measurement, with I2 >0.3 
indicating significant heterogeneity. We combined data from all trials 
using the Mantel-Haenszel model when heterogeneity did not exist 
between aggregated trials. For dichotomous outcomes such as sepsis, 
NEC, BPD, PDA, ROP, IVH and mortality, a risk ratio (RR) and the 
corresponding 95% confidence interval (CI) were calculated. A RR 
and 95% CI <1 favours early PN group, whereas an RR and 95% CI >1 
favour the late PN group. There is no statistical significance when RR 
equals 1 or its 95% CI crosses 1 between the groups. 

Whenever heterogeneity was found, the sources were analysed and 
trials were considered for stratified analyses. Trials were sub-grouped 
according to their characteristics, such as treatment effect, progression 
of disease, and change in nutritional status. Review Manager 5.3 
statistical software (Cochrane Collaboration) was used for the meta-
analysis.

Assessment of reporting biases: To detect reporting bias, a funnel 
plot was constructed. However, if there were too few trials to permit 
proper evaluation of reporting bias, we used Begg and Egger tests to 
evaluate the potential asymmetry of the funnel plot.

Results
Study identification and selection

Our search returned 275 relevant titles, abstracts, and articles. 
Figure 1 shows the details of the trial selection process and the reasons 
for exclusion of some studies. Finally, 10 papers including 13 trials that 
met all inclusion criteria were selected for meta-analysis. Wilson et al., 
reported on two studies on different birth weight neonates [2]. 

Characteristics of the studies

The inclusion of preterm infants was on the basis of gestational age 
in 1 trial , birth weight in 4 trials and of both gestation and birth weight 
in 7 trials [3-15]. Milk feeding, Lipid emulsions with medium chain 
triglycerides (MCT), amino acids (AA), soybean oil, MCT and soybean 
oils, AA and glucose, were compared between the intervention and 
control. The only difference between the intervention and control is the 
early and late administration of administration along with differences 
in dosage. 

In six trials [6, 9-13], the intervention group and control group 
received amino acid. In two trials [14,15] the intervention group 
and the control group received soy emulsions. In one trial (4) the 
intervention and control group received the PN. In one trial the 
intervention and control group received the milk feeding [5]. In one 
trial the intervention and control group received soy oil and MCT. In 
one trial the intervention and control group received the PN [4,8]. The 
baseline characteristics and outcome measures of these trials are shown 
in Table 1, and a total of 1519 infants were included in this analysis. The 
characteristics of included trials are listed in Table 1 and 2.

Comparison of outcome measures

Incidence of BPD: Eight trials involving 1169 patients evaluated 
the impact of different lipid emulsions on incidence of BPD [6-8, 12-
15]. The result favors the early administration of amino acid after birth 
over the delayed administration. Use of soy and MCT in early hours 

First author Year N Population

Leaf [4] 2012 402 Premature infants < 34 weeks of GA and BW 
<1250 g

Davey [5] 1994 60 Premature infants with BW <1500 g

Ibrahim [6] 2004 32 Premature infants <27 weeks GA and BW 
<1000 g

Brownlee [7] 1993 129 Prematureinfants 24-36 weeks GA
Wilson [8] 1997 125 Premature infants BW <1500 g

Blanco [9] 2008 61 Premature infants <26.5 weeks GA and BW < 
800 g

Blanco [10] 2010 61 Premature infants <26.5 weeks GA and BW < 
800 g

Blanco [11] 2012 61 Premature infants <26.5 weeks GA and BW < 
800 g

Valentine [12] 2009 440 Premature infants < 30 weeks GA and BW 
<1250 g

Kostapoulous [13] 2006 108 Premature infants <26.5 weeks GA and BW 
<900 g

Gilbertson [14] 1991 29 Premature infants BW <1500 g
Sosenko [15] 1993 133 Premature infants BW 600-1000 g

 Table 1: Characteristics of studies.

Figure 1: Selection of studies.
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is also useful. Whereas it’s delayed use is associated with the adverse 
effects [RR=0.87, 95% CI=0.55~1.38, P=0.55]. There was significant 
heterogeneity observed across the trials [P=0.00001] (Figure 2). 

Incidence of NEC: Eight trials [4,5,8,12-16] involving 1473 patients 
evaluated the impact of lipid emulsion on the incidence of NEC. the 
result of trials showed the positive effect of late feeding of milk, whereas 
majority trials favors the use of amino acids, MCT, soy emulsion and 
glucose on the early life with the positive outcomes. There was no 
statistical significance [RR=0.87, 95% CI= 0.53~1.44, P=0.59; (Figure 
3). The test for heterogeneity was not significant [P=0.14]. 

Incidence of PDA: Seven trials involving 1304 patients evaluated 
the impact of lipid emulsion on the incidence of PDA. The trials showed 
the mixed effects, some trials shows the neutral effects in between 
the early and late administrations. But the trials with large group of 
patients favors the early administration of amino acids, soy emulsion, 
amino acid and glucose over the delayed trials. There was no statistical 
significance [RR= 0.85, 95% CI= 0.55-1.30, P=0.45; (Figure 4). The test 
for heterogeneity was highly significant [P=0.00001]. 

Mortality: Nine trials involving 964 patients evaluated the impact 
of lipid emulsion on the mortality. The majority of trails described that 

Figure 2: Meta-analysis of incidence of BPD.

Figure 3: Meta-analysis of NEC.

First author Score* Intervention and duration
Leaf [4] 3 start PN within 24 and 48 hours vs. 10-11 days after birth 

Davey [5] 2 start milk feeding at day 2 vs. day 5
Ibrahim [6] 3 Start 3.5g/kg/d AA 2 hrs after birth vs. 5-10% glucose during first 48 hours then 2g/kg/d of AA after 48 hours.

Brownlee [7] 1 start TPN with soy-oil emulsion and AA within 36 hours vs. at day 6
Wilson [8] 3 start lipid MCT+ soy-oil emulsion at day 2 and AA < 12 hours vs. start lipid MCT+ soy-oil emulsion at day 5 and at day 3
Blanco [9] 2 start AA 2g/kg/d <24 hours vs. AA 0.5 g/kg/d <24-36 hours

Blanco [10] 2 start AA 2g/kg/d <24 hours vs. AA 0.5 g/kg/d <24-36 hours
Blanco [11] 2 start AA 2g/kg/d <24 hours vs. AA 0.5 g/kg/d <24-36 hours

Valentine [12] 4 start AA <24 hours vs. AA >24 hours
Kostapoulous [13] 2 start AA 1g/kg/d <6 hours vs. AA 1 g/kg/d 12-30 hours

Gilbertson [14] 1 start lipid soy-oil emulsion at day 1 and vs. at day 8
Sosenko [15] 3 start lipid soy-oil emulsion <12 hours vs. after day 7

*Quality was assessed using the Jadad (18) criteria (0–5-point rating scale, with 5 as the maximum score)

Table 2: Characteristics of studies.
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the early administration of amino acids, MCT, glucose and soy oil are 
associated with less number of death of the patients where as their late 
administration is associated with increased number of deaths. There 
was no statistical significance [RR=1.03, 95% CI= 0.71~1.49, P=0.99; 
(Figure 5). The test for heterogeneity was not significant [P=0.29]. 

Incidence of sepsis: Seven trials [4,6,8,13-15] involving 821 
patients evaluated the impact of lipid emulsion on the incidence of 
Sepsis. There were the extremely effective improvement observed in the 
group provided with the early administration of amino acids, MCT, 
glucose and soy emulsions, whereas their late administration has no 

effect. There was statistical significance [RR=0.82, 95% CI=0.69~0.98, 
P=0.03; (Figure 6). The test for heterogeneity was not significant 
[P=0.16]. 

Incidence of IVH: Five trials involving 807 patients evaluated the 
impact of lipid emulsion on the incidence of IVH. There were extremely 
positive results obtained in the group provided with administration of 
soy oil emulsion, amino acids and MCT in the early life hours. Whereas 
there were no positive result obtained on the late parenteral nutrition 
group. There was highly statistical significance [RR=0.64, 95% CI= 
0.50~0.82, P=0.0004; (Figure 7). The test for heterogeneity was not 
significant [P=0.47]. 

Figure 5: Meta-analysis of Mortality.

Figure 6: Meta-analysis of Sepsis.

Figure 4: Meta-analysis of PDA.
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Incidence of ROP: Four trial involving 199 patients evaluated the 
impact of lipid emulsion on the incidence of ROP. The results shows 
that early administration of amino acid, along with soy emulsion is 
associated with less incidence of ROP, whereas late administration 
has no positive effects, In a trial [15], early PN is useful in low birth 
weight premature whereas as in other age group (801-1000g) late 
administration is favorable. There was no statistical significance 
[RR=0.99, 95% CI=0.49~0.01, P=2.00; Figure 8]. The test for 
heterogeneity was not significant [P=0.52]. 

Discussion
The use of early PN is quite common nowadays and its demand 

is rapidly increasing for the pediatric population especially in preterm 
neonates [17]. In this systematic review, the benefits and harmful effects of 
lipid emulsion has been described on the account of clinical outcomes, by 
the introduction of lipid in early and late life days.

The use of lipid emulsions are valuable but have been limited by the 
different opinions in the lipid tolerance in infants In addition the time 
of infusion varies from place to place, which also make a big difference 
in the available results. Lipid emulsion provides the energy to the infants 
at the initial stage and fatty acid plays a major role in the maturation of 
organs [1,6]. In the outcomes like sepsis the trials unsurprisingly favors the 
early parenteral nutrition, the main reason behind that is shorter duration 
of supplements is the initial part of infants stay moreover it delivers the 
adequate nutrition which is essential to meet the need. Whereas the PN of 
longer duration is associated with many side effects [16]. 

For the outcomes like bronchopulmonary dysplasia out of eight 
included studies, the four studies favor early PN. Sosenko et al., described 
that early PN in premature infants with group of 601-800 g, the early PN 
is well tolerated but in the group of 801-1000 gms, it is not tolerated. In the 
same manner studies like Gilbertson, Valentine, and Wilson also favors 
the early PN [8,12,14,15].

The premature are prone to be get affected by BPD. Its recovery 
occurs gradually after a stable treatment until the maturation of lungs. 
It is reported that the most of the malnourished premature infant often 
present with the worsening of symptoms, because of inflammation. 
Another important cause for the worsening of the BPD is continuous 
oxygen therapy for the long period of time, if premature infants were 
provided with high level oxygen that can lead to respiratory distress 
syndrome (RDS). The artificial ventilators provides oxygen directly to 
the lungs forcefully, and the lungs of premature babies are incompetent 
for it [18,19].

Regarding NEC, the majority of included trials favors the early 
PN. Davey et al., used the formula fed nutrition administration so it is 
not beneficial. NEC is the most common morbidity in the premature 
infants [5]. It usually develops with in the first two week of the birth. 
The majority of premature infants are the sufferers of NEC. It occurs 
due to lack of oxygen supplements in the early life, another cause is 
the under developed intestine, in both cases the premature babies are 
common. It is also a leading cause of mortality in premature infants 
[20,21]. Infants provided with early PN can attain the nourishment 
which their intestine in unable to absorb. Sosenko in both groups are 
well tolerated, whereas other studies such as Wilson et al., [8], Valentine 
et al., [12] and Gilbertson et al., [14] highly favors the early PN.

Evidences regarding the PDA, it is another anomaly which occurs 
in the premature infants that affect the lung maturation because of 
less oxygen rich blood supplement in the body [21]. In few studies like 
Sosenko, leaf and valentine early PN is well tolerated, because if the 
early PN is provided it helps in the maturation of lungs and the proper 
supplement of oxygen. The majority of studies support the early PN 
[20].

On the account of mortality, most of the studies favors the use 
of early PN, whereas a few studies favors the use of late PN. In the 
studies like Brownlee, Davey, Ibrahim, Leaf, Sosenko and Wilson, the 

Figure 7: Meta-analysis of IVH.

Figure 8: Meta-analysis of ROP.
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early PN is recommended. Regarding sepsis the majority of the studies 
supported the early PN group. There is enough evidence to support 
by the mentioned studies. The main reason behind that is as long 
as infants are supplied with the nourishment in the early times, the 
maturation of organs simultaneously takes place. Whether in the late 
PN groups the maturation of organ is not fully occur simultaneously 
due to lack of nourishment, which make easily prone to get affected 
from the infections that further lead to infections [21-26].

Regarding IVH, is reported to often get worsen after an infant 
affected from ARDS. Early PN is highly favorable in the prevention 
of IVH, the five trials that included in exploring this clinical outcome 
favors the early PN [27,28]. In premature infants the blood vessels 
are immature at birth and retina produces abnormal level of various 
growth factors that are important for the eye development such as 
Vascular Endothelial Growth Factor (VEGF) to produce more blood 
vessels [29-31]. However the resulting vessels are abnormal and may 
lead to the bleeding and ultimately detachment. Out of four trials, 
majority of trials supported the early PN whereas one trial Sosenko et 
al, supported the late PN [15].

Limitations of this review

The common limitation was the study were based on the low 
scale population and the described quality were not too high. There 
was inconsistency of data in the present studies. Most of the included 
studies having less patients. A general limitation of the present review 
is that studies were included with clinical data, not with other hospital 
based data such as growth, respitaoty support, weigt gain, weight 
regain, duration of hospitalization. 

Conclusion
In conclusion, the result of the present review, although subject to 

some limitations, promotes the use of early parenteral nutrition for the 
outcomes such as sepsis. The review did not provide any evidence that 
proves that early parenteral nutrition is associated with enhancement 
of mortality or morbidity. The present review supports the use of 
short term nutrition over the long term parenteral nutrition. In 
future, the additional researches efforts should focus on the optimum 
composition and effect of long term parenteral nutrition further need 
to be explored.
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