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RESUMO 

The survival of preterm newborns and low weight has shown the metabolic changes throughout their lives. The 

objective is to correlate if the clinical conditions of the preterm newborn (PTNB) at birth, during admission and 

after discharge from the Neonatal Intensive Care Unit, influence their metabolic profile at six months of Corrected 

Age. It is a prospective cohort study with 37 PTNB. The statistical analysis was descriptive and inferential. When 

correlating the clinical conditions at birth, during admission and at follow-up with the PTNB metabolic profile, the 

necrotizing enterocolitis (p=0.006) and late sepsis (p= 0.02) presented a significant statistical difference in the 

insulin concentration. The glycemic profile in the presence of comorbidities stayed normal and the lipidic profile 

gradually increased. The PTNB of this study constitutes a group at risk for the development of metabolic syndrome 

and cardiovascular diseases, due to lipidic and insulin changes found. 

Descriptors: Infant, Premature; Pediatric Nursing; Intensive Care Units, Neonatal; Continuity of Patient Care; 

Metabolic Syndrome. 
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INTRODUCTION 

Worldwide, 15 million babies are prematurely born per year; Brazil appears in the 10th position with 279,000 

premature births annually. From 2011 to 2012, the Brazilian rate of premature births was 11.5%, varying from 

10.4% to 13% between the different regions of the country. In the South region, the location of the city where this 

study was developed, premature births comprehend 11.2% of total births(1). Resulting from the percentage of 

premature births, there is the survival increment of Preterm Newborns (PTNB) with increasingly lower Gestational 

Age (GA) and lower weight at birth.  

Additionally, prematurity brings consequence to families and society in general, due to the social and 

financial cost that is difficult to measure, as well as, having repercussions for the child’s health both at admission 

in the Neonatal Intensive Care Unit (NICU) and throughout his life after hospital discharge.  

The PTNB suffers the influence of intrauterine maternal nutritional and metabolic factors, the clinical 

conditions during the gestational period and, at birth starts to be affected by actions of the extrauterine 

environment in their physiological and emotional behavior. During the post-natal period, the baby is subjected to 

many complications, including what has been studied in the last decades, the association between prematurity 

and the development of diseases as hypertension, glucose intolerance, and dyslipidemias during childhood, 

adolescence and also adulthood(2). 

Evidence point that the relationship of the premature birth and weight gain of children in the first weeks is 

directly associated to the increase of childhood overweight and obesity from five years of age, as well as, changes 

in blood pressure, plasmatic insulin, and leptin in adolescents(3-4). However, studies that correlate the clinical 

conditions and the metabolic profile of PTNB at birth and during follow-up after hospital discharge in Brazil are 

still a scientific literature gap.  

Considering that Brazil faces an epidemiological transition period, including the increase of non-

communicable chronic disease which require lengthy treatments(5) and, consequently, with the increase in illness 

and mortality of the population; it becomes necessary to conduct research to identify in populations at risk, for 

example, the preterm and low weight baby, factors that can be markers for non-communicable chronic diseases. 

Thus, contributing to the reduction in the number of adults with chronic health conditions that impact the family 

and individual health, as well as the health system. The nurse, as a member of both the multi-professional team 

in the accompaniment ambulatories and the primary health attention, can contribute to this assessment during 

the nursing appointments of PTNB in the follow-up after hospital discharge.  

Therefore, it is questioned if the clinical conditions of the PTNB at birth can influence the metabolic 

condition at six months of Corrected Age (CA), during admission and after discharge from NICU. Therefore, the 

objective is to establish the relationship of clinical conditions of the PTNB at birth, during admission and, after 

NICU discharge with the metabolic profile at six months of corrected age. 

 

METHODS 

A prospective cohort study, part of the research project “Prematurity repercussions: maternal stress and 

metabolic programming”, approved in the Universal Notice 014/2014, CNPq. It was conducted from June 2015 to 

August 2016 in the NICU of a university hospital of Paraná and the follow-up outpatient clinic of the referred 

hospital.  
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The Ethics Committee of the State University of the West of Paraná (CEP – UNIOESTE) assessed the present 

study, approved in the protocol nº 385.370 respecting the resolution 466/2012 ruling the Research with Human 

Beings. 

All PTNB who were admitted in the NICU from June 2015 to March 2016 and who returned for the follow-

up in the high-risk outpatient clinic until August 2016 composed the population. They met the inclusion criteria: 

to be premature up to 36 weeks and six days of gestational age; without congenital anomalies. Those who died 

during the admission or follow-up period or who did not come to the return consultation in the ambulatory were 

excluded. Thus, 37 PTNB composed the study sample.  

The recruitment of participants was done with the puerperal woman in the maternity, who was contacted 

between 24 to 48 hours after delivery by one of the researchers, explaining about the study. With the acceptance 

to participate and signature of the Free and Informed Consent Term, the collection of documental data and 

samples of the biochemical material was started. This material was obtained from the leftovers of the blood 

samples of the routine collections from the obstetric center unit (mother) and NICU (PTNB). The NICU nurse 

scheduled the return of PTNB in the outpatient clinic in the discharge from the unit. The appointment was 

conducted by the research team at the six months of CA, contemplating the mother’s interview and the PTNB’s 

clinical assessment, with sample collections of the material to conduct biochemical exams from this period.  

The biochemical exams obtained at birth, discharge from NICU, and follow-up outpatient clinic were insulin, 

glucose, total cholesterol and plasmatic triglycerides. The dry chemistry method was used to read the exams, by 

the quantitative measurement of its concentration in the serum using the Chemical Systems VITROS 

250/350/950/5,1 FS and 4600 and the Integrated system VITROS 5600 (s/d). The insulin dosages were conducted 

using the electrochemiluminescence method and presented in international units (uUI/mL). 

The analyzed variables referred to three moments:  

• Birth: weight, Gestational Age (GA), gender, weight at birth and GA relationship, lipidic, glycemic and 

insulin profiles.  

The classification regarding the prematurity level refers to less than 28 weeks of GA (extreme prematurity); 

from 28 to 31 weeks (very premature) and 32 to 36 weeks and six days (moderate and late premature) (6). To 

classify the adequacy of weight at birth, the Fenton and Kim curve was used(7), specific for the premature 

population, classifying them as: Small for Gestational Age (SGA – those below the 10th percentile), Large for 

Gestational Age (LGA – those above the 90th percentile) and Adequate for Gestational Age (AGA – between the 

10th and 90th percentiles).  

• Hospital discharge: Lipidic, glycemic and insulin profiles and the comorbidities in the NICU admission 

period.  

• Six months of CA: Lipidic, glycemic and insulin profiles and comorbidities presented after hospital 

discharge, obtained by the medical diagnosis.  

The analyzed comorbidities referred to: respiratory distress syndrome, early and late sepsis, necrotizing 

enterocolitis (NEC), periventricular hemorrhage, leukomalacia, ventriculomegaly, Bronchopulmonary dysplasia 

(BPD) and Retinopathy of Prematurity (ROP). The treatments during admission were the use of oxygen therapy, 

blood transfusion and laser treatment for retinopathy of prematurity. 
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There are no specific reference values for PTNB for the biochemical exams analyzed in this study. Therefore, 

the results of the plasmatic parameters for glucose, cholesterol, and triglycerides were compared to the reference 

data of the Brazilian Diabetes Society(8) and the Brazilian Consensus for the normalization of the laboratory 

determination of the lipidic profile(9). The insulin values were based on the reference of the laboratory where the 

exam was processed. 

The data were entered in the program Microsoft Excel for Windows 2010 in duplicity. The descriptive 

statistical analysis was used to characterize the sample and the metabolic profile using absolute and relative 

frequencies, mean and standard deviation. Inferential statistics were applied to correlate the clinical variables of 

the PTNB and their metabolic profile where the distribution pattern of residuals was conducted using the Shapiro-

Wilk’s test, and the homogeneity of the variances was assessed using the Cochran’s test. Once the data met such 

assumptions, the factorial ANOVA test for repeated measures was applied, followed by the LSD-Fisher’s test. All 

analyses were conducted in the statistical program STATISTICA 7.0®. 

Analyses could not be performed for the comorbidities: respiratory distress syndrome, severe 

leukomalacia, ventriculomegaly, because of an insufficient number of patients with or without the diseases or 

treatment use. 

 

RESULTS 

During the study period 47 PTNB were born. Eight died in the early neonatal period and two in the late 

neonatal period, so, they were excluded from the present study. The final sample was composed of 37 PTNB 

followed from birth until six months of CA in the outpatient clinic. The sample characterization is presented for 

birth variables, corresponding to gender, weight, weight at birth/GA relationship and GA (Table 1).  

 
Table 1: Characteristics of PTNB accompanied regarding their birth data (n=37). Cascavel, PR, Brazil. 2016. 

Variables AF RF (%) 
Gender   

Male 18 48.60% 
Female 19 51.30% 

Weight   

≤ 1,000g 4 10.80% 
1,000 to 1,499g 15 40.50% 
1,500 to ≥ 2,500g 18 48.60% 

Weight/GA ratio   

Small for Gestational Age 4 10.80% 
Adequate for Gestational Age 32 86.50% 
Large for Gestational Age 1 2.0% 

GA   

< 28 weeks 4 10.80% 
28-31 weeks 15 40.50% 
32-36 weeks 18 48.60% 

Footnotes: AF: Absolute Frequency; RF: Relative Frequency; GA: Gestational Age 

 
The PTNB did not have a sex predominance, being balanced between females (N=19/51.3%) and males 

(n=18/48.6%), and in its majority weighting less than 1,500 grams at birth (n=19/51.3%) and most being 

(n=32/86.5%) classified as AGA regarding the adequacy of weight at birth, that is, above the 10th percentile of the 

reference curve. About the GA, 18 (48.6%) were very premature, with mean GA at birth of 31 (±5.8) weeks. The 
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admission time meets the classification of the prematurity level found, once the mean admission time of 21 (+14.6) 

days agrees with very premature and moderate premature PTNB (Table 1).  

Table 2 presented the main identified comorbidities and treatments during admission.  

 
Table 2: Description of comorbidities and treatments during PTNB admission in the NICU (n=37). Cascavel, PR, Brazil. 2016 

Variables AF RF(%) 
Necrotizing enterocolitis   

Yes 8 21.60% 
No 29 78.40% 

Respiratory distress syndrome   

Yes 36 97.30% 
No 1 2.70% 

Periventricular hemorrhage   

Yes 2 5.40% 
No 35 94.60% 

Early sepsis   

Yes 27 72.90% 
No 10 27.00% 

Late sepsis   

Yes 16 43.20% 
No 21 56.70% 

Retinopathy of prematurity (ROP)   

Yes 6 16.20% 
No 31 83.80% 

ROP laser treatment   

Yes 1 2.70% 
No 36 97.30% 

Bronchopulmonary dysplasia   

Yes 6 16.20% 
No 31 83.80% 

O2  dependence at discharge   

Yes 11 29.70% 
No 26 70.30% 

Footnotes: AF: Absolute Frequency; RF: Relative Frequency; GA: Gestational Age 

 
The main comorbidities during the admission period were the respiratory syndrome distress (n=36/97.3%), 

early sepsis (n=27/72.9%), late sepsis (n=16/43.2%). Within the treatments to which PTNB was submitted, the 

oxygen therapy at NICU discharge prevailed (n=11/29.7%) (Table 2).  

In Table 3, the metabolic profile through the plasmatic parameters for total cholesterol, triglycerides, insulin 

and glucose from birth to six months of CA of the PTNB are presented.  

The metabolic profile of the studied PTNB shows that glycemia was stable at admission to NICU until six 

months of CA without a significant statistical difference (p=0.639). However, as seen in Table 3, the 5epidic 

(p=<0.0001) and insulin profile (p=0.048) presented significant statistical difference for the periods assessed. The 

insulin presented reduction at birth until the sixth month of CA. In the 5epidic profile, both the total cholesterol 

and triglyceride demonstrated a gradual increase from admission to six months of CA.  

Additionally, in the description of the studied sample in the three assessment periods, the majority of PTNB 

presented insulin concentration according to the reference values. About the glycemic profile, despite 15 

newborns (40.5%) had hypoglycemia at NICU admission, these values increased throughout the follow-up, and at 
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NICU discharge, 17 (46.0%) and at six months of CA, most preterm babies (28/76.0%) had a normal glycemic index. 

Regarding the 6epidic profile, both at admission and discharge of NICU, a significant part of PTNB had adequate 

values of triglycerides and total cholesterol. At six months of CA, 20 (54.0%) of PTNB presented an increase in the 

serum levels of triglycerides, most with levels of ≥130 mg/dl, characterizing triglyceridemia. The cholesterol, 

therefore, stayed at normal levels for most PTNB (n=23/62.0%). 

 
Table 3: Plasmatic parameters of the lipidic, glycemic and insulin profiles of PTNB at birth, discharge and at six months of 

Corrected Age (n=37). Cascavel, PR, Brazil. 2016. 
Variables Mean (SD) Min-Max p-value 

Glycemia (mg/dL)    

Admission 83.11 (+8.20) 20-285 
0.639 Discharge 80.25 (+4.62) 20-164 

6 months 87.53 (+2.41) 64-132 
Triglycerides (mg/dL)    

Admission 45.36 (+4.72)a 16-139 
<0.0001 Discharge 87.17 (+6.0)b 34-178 

6 months 153.7 (+13.2)c 46-338 
Total Cholesterol (mg/dL)    

Admission 77.97 (+4.13)c 25-130 
<0.0001 Discharge 114.83 (+5.8)b 64-215 

6 months 136.94 (+5.7)a 83-240 
Insulin (uIU/mL)    

Admission 11.1 (+2.5)b 0.81-83 
0.048 Discharge 7.0 (+1.45)ab 0.36-45 

6 months 5.0 (+0.66)a 1.2-16 
Footnotes:  

• SD: Standard Deviation  
• * When the means were statistically different in the three assessment periods, analyzed through the ANOVA test represented in the table 

by the junction of the letters ab;  
• ** When there was no statistical difference between the means verified by the variance test (ANOVA) in the three assessment periods, 

considering the SD, represented in the table by the letters a;b= b or c, alone.  
• Used reference values: Glycemia 80-126mg/dL (postprandial); Triglycerides  <85mg/dL (no fasting); Total Cholesterol <170mg/dL (no 

fasting) ; Insulin 2.6 to 24.9 uUI/mL. 

 
The correlation of variables about the comorbidities presented by the PTNB and their biochemical profile 

during the follow-up are presented in Table 4. 

Only the insulin presented a significant statistical difference in the presence of the morbidities NEC (p= 

0.006) and late sepsis (p= 0.02), in the assessed periods (Table 4). For the PTNB who developed NEC, the insulin 

had higher mean at NICU admission (21.6 ± 26.8). Similarly, in the correlation with late sepsis, the high levels of 

serum insulin at admission (17.6 ± 19.7) decreased to very low values at the following moments. About the 

presence of ROP, BPD and early sepsis, the insulin values were stable with a decrease since admission (Table 4).  

The treatments to which PTNB were submitted and the biochemical profile are described in Table 5.  

The blood transfusion and use of oxygen did not influence the lipidic, glycemic and insulin profiles of PTNB 

(p= >0.05). When analyzing the glucose values alone, they presented stability in all periods studied, independently 

of the treatment used. The insulin values decreased at the admission moment, and they were stable from the 

discharge until the sixth month (Table 5).  
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Triglycerides and cholesterol levels tend to increase over time in the two groups of patients, that is, among 

those who did and did not receive the treatments, as well as, in the presence or not of comorbidities (Table 4 and 

5). 

 

Table 4: Descriptive statistics (mean ± standard deviation) and correlation of the 7epidic, glycemic and insulin profiles  
related to the comorbidities NEC, ROP, early and late sepsis, and BPD during admission, discharge and at  

six months of PTNB (n=37). Cascavel, PR, Brazil. 2016 
 NEC Glucose Triglycerides Total Cholesterol Insulin 

Admission 
Yes 103.4±85.5 43.4±39.9a 76.8±26.2b 21.6±26.8b 
No 77.3±33.0 46.0±25.0a 78.3±24.8b 8.1±7.8a 

Discharge 
Yes 79.1±25.9 80.2±29.7ab 106.1±27.0a 4.4±3.5a 
No 80.6±28.6 89.1±37.9b 117.3±37.2a 7.8± .6a 

6 months 
Yes 94.5±9.8 138.4±85.1c 117.2±20.6ac 4.1±2.2a 
No 85.5±12.3 158.1±78.5c 142.6±35.6c 5.2±4.4a 

 Early sepsis Glucose Triglycerides Total Cholesterol Insulin 

Admission 
Yes 79.6±39.1 46.0±29.8a 72.3±19.4b 9.4±9.6ab 
No 93.5±73.9 43.5±24.7ª 94.9±32.1ab 16.1±25.3b 

Discharge 
Yes 83.5±24.6 89.9±38.0a 113.7±37.5a 7.3±9.4a 
No 70.3±35.3 79.0±29.9ab 118.1±28.5ac 6.0±6.4a 

6 months 
Yes 86.1±12.0 151.7±81.8c 133.8±36.2cd 5.5±4.2a 
No 91.9±20.5 159.8±75.0c 146.4±27.2d 3.6±2.8a 

 Late sepsis Glucose Triglycerides Total Cholesterol Insulin 

Admission 
Yes 88.7±64.2 49.9±28.5ab 77.9±23.0a 17.6±19.7b 
No 78.6±4.0 41.7±28.3a 78.0±26.7a 5.8±6.4a 

Discharge 
Yes 81.0±33.6 90.2±38.4c 106.3±37.8b 7.9±11.6a 
No 79.7±22.8 84.7±34.9bc 121.6±32.2bc 6.3±5.6a 

6 months 
Yes 86.0±18.2 170.0± 0.5d 132.4±25.4cd 4.5±3.3a 
No 88.8±10.9 140.6±68.4d 140.5±40.2d 5.3±4.5a 

 BPD Glucose Triglycerides Total Cholesterol Insulin 

Admission 
Yes 75.2±36.4 72.3±30.4ac 66.0±12.1c 10.7±9.8ab 
No 84.7±51.7 40.0±25.0c 80.4±26.0c 11.2±16.0b 

Discharge 
Yes 91.8±43.2 122.2±46.0ab 113.5±55.1ab 12.6±16.9ab 
No 78.0±24.0 80.2±30.0a 115.1±31.0a 5.9±5.9ab 

6 months 
Yes 77.2±10.0 177.0±93.6b 142.2±28.1ab 3.3±2.7ab 
No 89.6±14.4 149.0±77.0b 136.0±35.7b 5.3±4.1a 

 ROP Glucose Triglycerides Total Cholesterol Insulin 

Admission 
Yes 80.2±49.9 44.2±27.4a 80.6±26.2b 10.9±16.0b 
No 97.8±47.2 51.2±34.8ab 64.8±7.4b 12.0±9.0ab 

Discharge 
Yes 78.0±24.7 82.1±29.6bc 114.4±31.4c 6.2±6.0ab 
No 91.3±40.7 112.5±55.7cd 117.2±54.0ac 11.3±17.1ab 

6 months 
Yes 88.6±15.0 146.4±74.3de 135.6±35.2a 4.9±4.0a 
No 82.3±11.2 190.2±99.8e 143.7±31.2a 5.5±4.5ab 

Footnotes: 
• NEC – Necrotizing enterocolitis;  
• ROP – Retinopathy of prematurity; 
• BPD – Bronchopulmonary dysplasia. 
• * When the means were statistically different in the three analyzed periods, obtained through the ANOVA test and represented in the 

table by the combination of letters ab; bc; cd; de;  
• ** When there was no statistically significant difference between the means in the three analyzed periods, verified by the test of variance 

(ANOVA) and represented in the table by the letters a; b; c; d; e, alone. 
• Used reference values: Glycemia 80-126mg/dL (postprandial); Triglycerides  <85mg/dL (no fasting); Total Cholesterol <170mg/dL (no 

fasting) ; Insulin 2.6 to 24.9 uUI/mL. 
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Table 5: Descriptive statistics (mean ± standard deviation) of the variables related to oxygen at discharge and blood 
transfusion at admission, discharge and at six months of PTNB associated with the glycemic,  

lipidic and insulin profiles (n=37). Cascavel, PR, Brazil. 2016. 
 Discharge O² Glucose Triglycerides Total Cholesterol Insulin 

Admission 
Yes 87.8±42.0 57.6±29.3ab 73.1±14.7b 14.2±11.7b 
No 81.0±52.7 40.0±26.7a 80.1±28.1b 9.7±16.2ab 

Discharge 
Yes 91.4±30.9 105.4±39.3cd 121.0±43.6ac 10.5±13.3ab 
No 75.3±25.3 79.1±32.1bc 112.1±31.3c 5.5±5.3a 

6 months 
Yes 81.0±8.9 137.0±74.7de 140.2±41.1a 4.5±3.3a 
No 90.4±15.6 161.0±81.5e 135.5±31.6a 5.2±4.3a 

 BT Glucose Triglycerides Total Cholesterol Insulin 

Admission 
Yes 78.6±52.7 35.4±14.6a 84.0±27.5b 10.4±16.8ab 
No 91.2±43.2 63.0±37.8ab 67.4±14.5b 12.3±11.4b 

Discharge 
Yes 74.5±25.2 76.4±29.2bc 115.0±32.8a 5.3±5.4ab 
No 90.5±29.9 106.2±40.2cd 114.6±40.3a 10.1±12.3ab 

6 months 
Yes 90.2±15.9 158.8±75.6e 139.6±36.1c 4.8±4.2a 
No 82.8±10.5 144.6±87.6de 132.3±31.5ac 5.3±3.8ab 

Footnotes: 
• O2 – oxygen use at discharge from NICU  
• BT – blood transfusion.  
• * When the means were statistically different in the three periods analyzed through the ANOVA test and represented in the table by the 

combination of the letter: ab; ac; bc; cd; de;  
• ** When the means were not statistically significant in the three analyzed periods and represented in the table by the letters a; b; c; d; or 

e, alone.  
• Used reference values: Glycemia 80-126mg/dL (postprandial); Triglycerides  <85mg/dL (no fasting); Total Cholesterol <170mg/dL (no 

fasting) ; Insulin 2.6 to 24.9 uUI/mL. 

 

DISCUSSION 

About the characterization of studied PTNB, similar data was found in other national studies(10-11). The 

glycemic profile identified in the PTNB is mentioned in the literature as expected, that is, neonatal concentrations 

of glucose decrease after birth, once right after birth, the response of hormones that regulate the glucose levels 

in the blood is less sensitive due to the immaturity of the cyclic adenosine monophosphate, a second messenger 

related to the glucose metabolism. Besides, PTNB has less ability to store the glycogen than term newborns. 

Therefore, post-natal hypoglycemia is common between PTNB(12). 

Studies about the lipidic, glycemic and insulin profiles of PTNB are not common in the literature, and there 

are no standardized values for this group. It is common to find low glycemic rates with values of 30 mg/dl in 

healthy newborns for one to two hours after birth. About the hypoglycemia definition, there is no consensus in 

the literature, and it is frequently defined as glycemia >125 mg/dL (6.9 mmol/L) or plasmatic glucose >150 mg/dL 

(8.3 mmol/L). However, these levels are frequently observed during glucose infusions in newborns, especially in 

extreme preterm and might not indicate the morbidity, which does not require therapeutic intervention(13). 

Because glucose in the maturation mechanism stimulates insulin secretion, the mean glucose concentration in 

newborns without health complications occurs around 72 hours of life, when it starts to be similar to older 

children(14). 

Reference insulin values in adults would be 2.6 to 24.9 UI/ml(15), according to the standardization of the 

analysis method from the laboratory that conducted the insulin exam. Hyperinsulinemia occurs when the values 

are above 15 mU/mL in children(16). The first defense of the neonate organism is the suppression of the insulin 
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secretion when the plasmatic glucose concentration lowers to below the normal post-absorptive mean of 85 

mg/dL(14). 

For this reason, insulin concentration values in PTNB started to drop during follow-up, to keep the plasmatic 

glucose concentration stable. This study considers that the higher insulin concentration in the NICU admission can 

result from the glucocorticoid before labor, commonly used to stimulate the pulmonary maturation of the PTNB 

at birth. A study(17) identified higher insulin levels in small babies for the gestational age when compared to the 

ones adequate to the gestational age.  

In the present study, the lipidic profile of PTNB demonstrated a gradual increase from the admission to six 

months of CA. In a study(18) conducted with PTNB of 28 to 37 weeks and term newborn, using the blood sample 

from the cord, the researchers found increased Low-Density Lipoproteins (LDL) cholesterol rate, comparing to 

term newborns. Another accompaniment investigation(19) observed that PTNB had increased triglycerides in the 

first year of life, compared to term newborns.  

The prematurity has been associated with the development of a few health commitments as the glucose 

intolerance, dyslipidemias, and hypertension, both in children and in adults(2). Corroborating with this affirmation, 

research(20) indicates that high levels of triglycerides in PTNB increase the risk of developing future cardiovascular 

diseases. Still, a study developed in India found that the lipidic profiles in newborns have higher levels in 

comparison to babies born in other parts of the world, demonstrating a total cholesterol rate of 103.92 ± 47.79 

and triglycerides of 187.62 ± 144.44 mg/dl(21), an approximate data from our study.  

The isolated analysis of the mean levels of triglycerides in PTBN late sepsis, BPD and the PTNB without ROP, 

the mean was higher compared to the indicated reference values(9) where for the age between zero and nine years 

is considered a high-value cholesterol > 170 mg/dl no fasting, > 75 mg/dl fasting and, > 85 mg/dl no fasting for 

triglycerides. Because there are no reference values for PTNB, there was a need to use reference values of children 

and adolescents aged two to 19 years and, in this analysis, the PTNB at six months of corrected age presented 

triglycerides and cholesterol results higher than the reference used. Thus, they can be comprehended as groups 

at risk for the development of Metabolic Syndrome (MS) and cardiovascular diseases, once triglycerides and 

cholesterol values are high at six months of CA(4,19). 

PTNB, especially the ones with very-low weight at birth and extremely premature received the parenteral 

nutrition as one of the treatments at NICU, which contributes to triglyceridemia(22). A study points out that higher 

doses of amino acids during hospitalization can lead to early metabolic disorders, with higher values in lactant 

who are born extremely premature(23). However, studies addressing the lipidic profile of premature babies are 

recent, what indicates the need to develop more than one research in this field.  

The insulin had a distinct behavior in the cases of late sepsis and NEC, both morbidities resulting from 

infectious processes. In these cases, the invasive microorganisms threatens homeostasis. As a reaction, the 

organism tries to establish a complex response where many neuroendocrine and inflammatory mediators are 

involved, being hyperglycemia an essential characteristic of the acute changes that occur during this response, 

besides being an answer to the insulin resistance, which impedes the glucose to be part of the Krebs cycle. This 

process results in changes in the metabolism of carbohydrates, within them the peripheral resistance to insulin, 

increased hepatic glycogenolysis, aiming to redirect the supply of energy to vital organs(24).  
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With a basis in the physiological process of the response to infections, it is possible to explain the distinct 

behavior of the insulin concentration when conducted between PTNB with and without NEC or sepsis, where it 

was observed higher concentration in PTNB with this issue. Therefore, during the admission period in the NICU, 

the team can include the insulin dosage as routine for PTNB who developed NEC and late sepsis, to conduct 

treatments to reduce this increase. About early sepsis, there was no positive correlation with the change of the 

insulin profile.  

The limitations of this study are: the sample size and the short follow-up period, indicating the need to 

follow PTNB during the first years of life, including the assessments of the metabolic profile to confirm the findings 

of this study. 

 

CONCLUSIONS 

When correlating the variables comorbidities and received treatments with the biochemical profile 

throughout the follow-up, among PTNB who had some comorbidity and who were submitted to blood transfusion 

and the use of oxygen in the discharge from NICU with those who were not under these conditions, it was 

identified that the triglycerides and cholesterol levels tend to increase over time. The plasmatic glucose 

concentration presented a tendency for stability in PTNB in all studied periods, submitted or not to treatments.  

The NEC and late sepsis were the comorbidities that presented a significant statistical difference in the 

insulin levels, which can suggest that the insulin increment might constitute an early marker of sepsis. From this 

knowledge, it is possible to add the insulin control as routine in the NICU, besides the rigorous glycemic control in 

PTNB by the nursing before the development of these comorbidities, especially, in the sepsis case, once the 

hyperglycemia results from the insulin resistance, indicating the need for intervention.  

From this study, it was possible to classify the PTNB as having a potential risk for the development of 

metabolic complications and cardiovascular diseases in the late phases of life, due to lipidic and insulin changes 

found. Thus, efforts should be made to accompany such neonates since birth until the follow-up, recognizing early 

the metabolic changes and proposing interventions to reduce the risk of developing complications at adult age.  

The results of this study contribute to alert the health team for the need of glycemic control, assessment 

of the lipidic and insulin profile and use of amino acids in high concentration to manage the PTNB both during 

admission and follow-up after the hospital discharge, when it is essential to avoid glycemic and lipidic overload 

that might contribute to long-term changes. Considering the results of this study, it is urgent to develop more 

studies with the PTNB population to obtain reference values for this group, once the values are for older children 

and adolescents in the literature. 
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