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INTRODUCTION 
 

Total parenteral nutrition (TPN) has been widely used in 

infants and adults since the late 1960s.
[3]

 It has been a 

life-saving method in clinical practice. This is especially 

true for preterm neonates in order to produce reasonable 

rates of growth.
[1] 

Due to the immaturity of the 

gastrointestinal systems in very low birth weight 

premature neonates, enteral feeding cannot be 

established in the first few days of life. Preterm neonates 

have numerous physiologic differences with low 

carbohydrate and fat stores, elevated metabolic rates due 

to a higher percentage of metabolically active tissue, 

high evaporative losses, and immature gastrointestinal 

systems.
[1]

 

 

The primary goal of PN is to maintain hydration and 

electrolyte balance, and to promote growth and 

neurodevelopment without adverse complications.
[2] 

Despite the need for parenteral nutrition, complications 

can occur from a catheter or metabolic origin. Those 

complications may involve the gastrointestinal, renal, 

bone, hepatic and biliary, and vascular target organs.
[3] 

 

Catheter-related complications that occur are mechanical 

complications, line-related infections and venous 

thrombosis. On the other hand, metabolic complications 

that occur with parenteral nutrition are glucose 

metabolism, essential fatty acid deficiency, electrolyte 

abnormalities, hepatic and biliary dysfunction, 

gastrointestinal atrophy and metabolic bone dysfunction. 

 

However, despite the minor occurrence of these 

complications, failure to overcome these issues at an early 

stage could lead to severe problems.
[1] 
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 ABSTRACT 
 

Aim: The aim of the study is to determine the incidence and risk factors of total parenteral nutrition (TPN) 

associated complications in preterm infants. Materials and Methods: TPN was administered to a total of 150 

preterm infants for at least 24 hours in the neonatal intensive care unit. Demographic data, enteral and parenteral 

nutrition status and TPN associated complications were recorded from patients’ records. Patients with TPN 

associated complications were compared to patients without complication in terms of clinical risk factors and 

nutritional status. Results: Of these 150 patients constituting the study group, 112 (74.66%) developed 

complications related to TPN. The most common complication was Hyperglycemia (49 Preterm Infants). 

Deterioration in liver function tests was observed in 40 patients, Hyponatraemia was seen in 30 Preterm Infants, 

Hypoglycemia was observed in 24 cases and sepsis was found in 24 patients. In patients with TPN associated 

complications, there were no statistically significant differences in the gender, IUGR and BPD. However, it was 

determined that the total duration of TPN, the initial time for enteral nutrition and reaching full enteral feeding 

were significantly longer in patients with TPN associated complications. Conclusion: We observed that the 

incidence of the TPN associated complications in critically ill babies with extremely low birth weights, who had to 

receive prolonged TPN being unable to tolerate enteral feeding, had increased. Therefore, it was concluded that 

new strategies should be developed to reduce the risk of TPN associated complications in neonatal intensive care 

units. 
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MATERIALS AND METHODS 
 

This is a Observational Analytic Study analyzing 

complications and risk factors identified during 

parenteral nutrition of low birth weight (LBW) neonates, 

very low birth weight (VLBW) neonates and extremely 

low birth weight (ELBW) neonates admitted to the 

neonatal intensive care unit (NICU) at Tishreen 

University Hospital, Latakia, Syria, between August 

2021 and August 2022. 

 

The nutritional protocol during the study period was 

standardized. The components of parenteral nutrition 

were adjusted and individualized according to the 

clinical conditions. Amino acids were started at1g/kg/d, 

and the dosage did not exceed 3 mg/kg/day. Lipids were 

supplied with Lipofundin and the dose did not exceed 3 

mg/kg/day. Dextrose infusion was started after birth with 

low glucose infusion rate, which was between 6 and 

8mg/kg/minutes and adjusted according to blood sugar 

level and clinical conditions. The glucose infusion rate 

did not exceed 14mg/kg/minute. Trace minerals were 

supplied daily according to the infants body weight. 

 

The possible risk factors collected were gestational age 

(GA), birth weight (Bwt), IUGR, gender, Apgar score at 

5 minutes less than 6 (AS), TPN duration, Enteral 

nutrition (exist, or not), age at initial feeding, episodes of 

culture‑ confirmed sepsis, bronchopulmonary dysplasia 

(BPD), and necrotizing enterocolitis (NEC). Bacterial 

sepsis was defined as positive blood, cerebrospinal fluid, 

or urine culture. 

 

Large congenital anomaly, congenital metabolic disease, 

congenital liver and biliary tract pathology were 

excluded from the study. 

 

Patients with TPN associated complications were 

compared to patients without complication in terms of 

clinical risk factors and nutritional status. 

 

 
Figure 1: possible insertion sites for TPN. 

 
Figure 2: Total parenteral nutrition of(ELBW) 

neonates. 

 

 
Figure 3: Total parenteral nutrition of(LBW) 

neonates. 

 

 
Figure 4: Going from TPN to enteral feeding. 
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Table 1: Recommendations for Vitamins in Total parenteral nutrition (TPN).
[10] 

 

Ascorbic acid 

(Vitamin C) 
80 mg Dexpanthenol 5 mg 

Vitamin A (retinol) 2300 USP un Vitamin E 7 USP units 

Vitamin D 400 USP uni Biotin 20 mg 

Thiamine(vitamin B1 1.20 mg Folic acid 140 mg 

Riboflavin (vitamin B 1.4 mg Vitamin B12 1 mg 

Pyridoxine (vitamin B 1 mg Vitamin K1 200 mg 

Niacinamide 17 mg   

 

Table 2: Recommendations for Trace Element 

Supplementation in Total parenteral nutrition 

(TPN).
[10] 

 

Element 

(mcg/kg/d) 
 

Zinc 400 

Coppera 20 

Chromiumb 0.2 

Manganesea 1 

Iodide 1 

Molybdenum 0.25-1 

Selenium 3-2 

 

Statistical analysis 

Statistical analysis was performed using SPSS version 

16.0 (SPSS Inc, Chicago, IL, USA). All continuous 

variables represented by mean ± standard deviation and 

categorical variables by frequencies and percentages. 

 

Chi‑ square analysis was used to compare categorical 

variables, whereas independent sample t test was used to 

compare continuous variables among the two groups. 

Level of significance was set at P ≤ 0.05. 

 

RESULTS 
 

A total of 150 preterm neonates were included in the 

study .Most of the preterm neonates were male (82 

patients; 54.7%). Female contributed to approximately 

45.3% (n=30) of the study population. The duration of 

parenteral nutrition of all 150 subjects was between 2 

to28 days with a mean of 10.04±5.6 days. Complication 

related to parenteral nutrition occurred in 112patients 

(74.66%). 

 

A total of 81 patients experienced more than one 

complication. Hyperglycemia was the most common 

complication, which occurred in 42 patients (32.7%), 

followed by increase in liver enzyme (n=40, 26.7%). 

Hyponatraemia was seen in 30patients (20%), 

Hypoglycemia was observed in 24 cases(16%) , sepsis 

was found in 24 patients(16%). Direct Bilirubin was high 

in 22(14.7%), hyperlipidemia was found in 21 (14%), 

and Metabolic Acidosis was seen in 17 (11%). 

 

The Complications during parenteral nutrition in preterm 

neonates are shown in table 3. 

 

In patients with, there were no statistically significant 

differences in the gender, IUGR and BPD. However, it 

was determined that the total duration of TPN, and the 

initial time for enteral nutrition were significantly longer 

in patients with TPN associated complications. 

 

There were statistically significant differences in the 

gestational age (GA), birth weight (Bwt), Preterm 

neonates in the ELBW<1000g and GA<28weeks were 

more likely to present with complications. 

 

The potential risk factors for complications in preterm 

infants with and without TPN associated complications 

(TPN‑ AC) are shown in table 4. 

 

DISCUSSION 
 

The nutritional needs of preterm neonates are dependent 

on parenteral nutrition during early postnatal life. Current 

management of preterm neonates include staring 

parenteral nutrition on the first few days of life, which 

was similarly observed in this present work.
[1] 

 

Parenteral nutrition should be complete in order to cover 

fluid intake and nutritional needs during the first days of 

life, particularly in premature neonates for who enteral 

feeding is gradually started. Due to the multiple 

components of parenteral nutrition admixtures, 

nutritional needs should be tailored to suit each preterm 

neonate.
[1] 

 

Findings from this study demonstrated that there was a 

higher incidence of complications in ELBW infants than 

ELBW and LBW, in line with previous work.
[1] 

The most 

Common complications observed during parenteral 

nutrition was Hyperglycemia while it was Electrolyte 

imbalances in the previous work
[1]

, Premature infants are 

more likely to develop hyperglycemia with incidences 

increasing with prematurity. The duration of TPN course 

were strong predictive risk factors for the occurrence of 

complications as previously reported.
[1.2.3] 

It was 

determined that the initial time for enteral nutrition and 

reaching full enteral feeding were significantly longer in 

patients with TPN associated complications, in line with 

previous work.
[1] 
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Table 3: Complications during parenteral nutrition in preterm neonates. 
 

Complication n % 

Hyperglycemia 49 %32.7 

Increased liver enzyme 40 %26.7 

Hyponatraemia 30 %20 

Hypoglycemia 24 %16 

Sepsis 24 %16 

Direct Bilirubin 22 %14.7 

hyperlipidemia 21 %14 

Metabolic Acidosis 17 %11 

Urea ↑ 16 %10.7 

Hypocalcaemia 12 %8 

thrombocytopenia 7 %4.7 

Hypocalcaemia 7 %4.7 

Respiratory Acidosis 6 %4 

Hypokalemia 3 %2 

Indirect Bilirubin 3 %2 

Hyperkalemia 2 %1.3 

Creatinine↑ 2 %1.3 

PT, PTT ↑ 1 %0.7 

Hypernatremia 1 %0.7 

 

Hyperglycemia was the most common complication, which occurred in 42 patients (32.7%), followed by increase in 

liver enzyme (n=40, 26.7%). 

 

 
Figure 5: Complications During Parenteral Nutrition In Preterm  Neonates. 

 

Table 4: potential risk factors in preterm infants with and without TPN associated complications. (ELBW) 

<1000g, (VLBW) 1000-1499g, (LBW) 1500-2499g. 
 

Variables 
Complications 

p-value 
with without 

gender   

0.2 males 64(57.1%) 18(47.4%) 

females 48(42.9%) 20(52,6%) 

gestational 

age 
4(3.57%) 0(0%) 0.0001 

<28 45(40.1%) 5(13.2%)  
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28-32 31(27.6%) 3(7.9%)  

32-34 32(28.5%) 30(78.9 %)  

34-37 31.75±2.5 34.93±1.3  

Mean ± SD   0.0001 

birth weight 

<1000 
28(26.7) 2(5.2%) 0.0001 

1000-1499 53(46.4%) 6(15.7%)  

1500-2500 31(27.6%) 30(78.9%)  

Mean ± SD 1425.64±456.2 2062.50±276.6 0.0001 

Apgar score 

at 5 m 
   

less than 6 29(%25.8) 2(5.2%) 
0.002 

more than 6 83(74.1%) 36(94.7%) 

NEC 19(16.9%) 1(2.6%) 0.01 

IUGR 7(6.3%) 0(0%) 0.1 

BPD 37(33%) 15(39.4%) 0.2 

Enteral 

nutrition 
   

Exist 82(73.2%) 35(92.1%) 0.006 

Not exist 30(26.8%) 3(7.9%)  

Age of first 

oral feeding 

(day) 

   

>5 14(17%) 1(2.8%) 0.01 

<5 68(83%) 34(97.1%)  

Mean ± SD 3.62±1.9 2.06±0.2 0.001 

 

CONCLUSION 
 

In conclusion, We observed that the incidence of the 

TPN associated complications in critically ill babies with 

extremely low birth weights, who had to receive 

prolonged TPN being unable to tolerate enteral feeding, 

had increased. Therefore, it was concluded that new 

strategies should be developed to reduce the risk of TPN 

associated complications in neonatal intensive care units. 
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