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ABSTRACT 
Cardiovascular disease is among the major cause of morbidity and mortality in industrialized countries.The earlier prevailing belief that chronic disease in 
adulthood are the consequences of adult lifestyle choices and exposures, has now also given room for thought to the concept that the process of atherosclerosis 
begins in childhood and that the fatty streaks are present in children as young as three year of age. In present study, infant and newborn baby, coming to S.S.G 
Hospital, Vadodara were taken in to study. Infants were divided in three groups. First group included new born between age of 1-5 days, second group an 
infant between age of 6-12 weeks and the third group infants suffering from low birth weight. Blood samples were collected from the vein of normal new born, 
age group of 6-12 weeks and from LBW babies. Samples from new born babies were collected within the 24 -36 hours of birth time. Serum Cholesterol was 
measured using PAP method, Triglyceride using GPO method and HDL-Cholesterol using PTA method, VLDL-Cholesterol and LDL-Cholesterol was 
calculated by using Friedewald’s equation. Each and every baby has corresponding normal value according to its age. It cannot be comparable with other age 
group norm with adult. Lipid profile of the Indian population baby cannot be comparable with norms of the other country because there are many factor can 
change profile value, like dietary habit, living habit and condition, environment and atmosphere also. Baby suffering or come with SFD and LBW has higher 
chance of CHD in an adulthood compare to other normal child.   
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INTRODUCTION 
Cardiovascular disease is among the major cause of 
morbidity and mortality in industrialized countries1.The 
earlier prevailing belief that chronic disease in adulthood are 
the consequences of adult lifestyle choices and exposures has 
now also given room for thought to the concept that the 
process of atherosclerosis begins in childhood and that the 
fatty streaks are present in children as young as three year of 
age. In addition, fetal origins of adult disease are also gaining 
importance recently on the basis of evidence that impaired 
fetal growth might predisposes  the survivors to coronary 
disease later in life2 and as from different studies it is proven 
that cardiovascular disease affects almost exclusively adults 
mainly due to atherosclerosis, which is main pathogenesis for 
ischemic heart disease which is dependent upon status of  
serum cholesterol level3. 
A children and adolescents with high cholesterol levels have 
more chance of coronary artery disease in late life than who 
is having normal cholesterol level4,5,6 It means atherosclerosis 
process start from childhood. So pediatricians should identify 
children at highest risk for the development of accelerated 
atherosclerosis by screening lipid profile levels in children by 
others4,5,6  have stated that there is an inverse relationship 
between birth weight and mortality from coronary heart 
disease and  Incidence of CHD is also higher in baby with 
histories of low birth weight at birth and at the age of 1 year 
and also in premature baby5,6,7,8. 
Normal lipid profile varies in different countries according to 
it’s geographical area, dietary pattern and life style. Here 
study is mainly concentrated on developing norms of lipid 
profile in infant and newborn baby of S.S.G Hospital coming 
from lower socioeconomic status. Interference to this value, a 
high risk baby can be identified. This high risk baby can be 
treated with good dietary regime, like low intake of 
cholesterol and saturated fat. It will help them to nullify 
future hypercholesterolemia and also early onset of disease 
related to hyperlipidemia in adulthood9,10,11,12. 

AIMS OF STUDY 
1. Developing reference range of lipid profile, including 

serum cholesterol, serum triglyceride, serum HDL-
cholesterol, serum VLDL-cholesterol and serum LDL-
cholesterol for healthy new born and infants between the 
age of 6-12 weeks attending SSG Hospital 

2. To compare lipid profile between healthy newborn and 
Low Birth Weight newborn. 

MATERIALS AND METHODS 
In present study infant and newborn baby coming to S.S.G 
Hospital, Vadodara were taken in to study. Infants were 
divided in three groups. First group included new born 
between age of 1-5 days, second group an infant between age 
of 6-12 weeks and the third group infants suffering from low 
birth weight.  
1. Normal new born babies were selected who had no 

complication during time of birth and were born at normal 
gestational age between 36-38 weeks. 

2. Infants selected had no active disease currently or no 
major illness in past requiring hospitalization. 

3. Infants with Low Birth Weight with their birth weight less 
than 2.5 Kg with full term gestational age were selected.   

Specimen collection   
Blood samples were collected from the vein of normal new 
born, age group of 6-12 weeks and from LBW babies. 
Samples from new born babies were collected within the 24 -
36 hours of birth time. Samples were collected in plain bulb 
and tests were performed within 24 hours after collection. All 
mother were from lower class of Indian family. Samples were 
collected from labour room, pediatric ward and P.I.C.U., 
S.S.G. Hospital, Baroda.  Following Tests were done in 
Clinical Chemistry Laboratory, S.S.G. Hospital, Baroda. ( 
Haemolysed samples were not taken in study). 
Serum Cholesterol was measured using PAP method, 
Triglyceride using GPO method and HDL-Cholesterol using 
PTA method, VLDL-Cholesterol and LDL-Cholesterol was 
calculated by using Friedewald’s equation as below  
 



Piyush B. Tailor et al: Reference range for Lipid profile in healthy New born, Infant & LBW Newborn 

JPSI 1 (4), JULY – AUGUST 2012, 34-36 

Serum VLDL- Cholesterol conc. (mg/dl) = Triglyceride 
  5 
Serum LDL- Cholesterol conc. (mg/dl) 
= Total Cholesterol–[HDL-Cholesterol+VLDL-Cholesterol]  
 
RESULTS AND DATA ANALYSIS 
Here in this study, a lipid profile has been done in an infants 
of the S.S.G Hospital, Baroda. In Group 1 there were 35 
normal new borns, in Group 2, 50 normal infant  and in 
Group 3 of  new born suffering from Low Birth Weight   
(LBW) there were 35 infants. Biochemical parameters were 
as follow:  
Range of lipid profile in Group – I and II: 
According to the Mean ± 2 SD, a range of lipid profile is as 
follows for individual parameter:  
Form above range, it is observed that there is significant 
difference with adult lipid profile. Triglyceride and 
S.cholesterol level is low in the normal new born which  

increase with age of baby. The result indicates that major part 
of the total cholesterol is composed of LDL-cholesterol 
(around 61%) and very less amount of HDL-cholesterol 
(21%). 
Results of the lipid profile in the group-II shows that infant 
between 6-12 weeks of age have a major difference in lipid 
profile values from group-I. There is almost 35% rise in 
S.Triglyceride and S.VLDL-Cholesterol. Also in 
S.cholesterol and S.LDL-cholesterol, there is approximately 
20% increase in comparison to the normal new born (Group-
1). In group – II, the lipid profile shifts towards adult’s 
normal range from normal newborn.  
In group  III of the baby, total cholesterol composed of LDL-
cholesterol is increased approximately 30% and there is 
decrease in HDL-cholesterol content from 55% to 60%. 
There is very significant difference between group 1 and 
group 3.  

 
Table I 

Biochemical parameter Group I (n=35) Group II (n=50) Group III (n=35) 
Mean (SD) Mean (SD) Mean (SD) 

Triglyceride 97.5 (17.9) 133.0 (21.0) 130.2 (35.6) 
Cholesterol 108.3 (19.6) 132.5 (17.5) 129.9 (22.7) 

HDL 22.9 (5.4) 23.8 (5.7) 16.9 (7.5) 
VLDL 19.4 (3.5) 26.5 (4.2) 26.0 (7.2) 
 LDL 65.8 (18.8) 82.1 (18.0) 85.7 (25.8) 

 
 Group I Group II 
S. Triglyceride 61.6 to 133.3 mg % 91.0 to 175.0 mg % 
S. Cholesterol 68.9 to 147.6 mg % 97.3 to 167.6 mg % 
S.HDL-cholesterol 11.9 to 33.8 mg % 12.2 to 35.3 mg % 
S.VLDL-cholesterol 12.3 to 26.6 mg % 18.1 to 34.9 mg % 
S.LDL-cholesterol 28.2 to 103.5 mg % 45.9 to 118.2 mg % 

 
Table II: COMPERISION OF LIPID PROFILE BETWEEN GROUP-I & GROUP-III 

 Group I (n=35) Group III (n=35) P Value Mean SD Mean SD 
Triglyceride 97.51 17.94 130.2 35.6 < 0.0001 
Cholesterol 108.3 19.68 129.9 22.75 < 0.0001 

HDL 22.91 5.48 16.97 7.53 0.0003 
VLDL 19.46 3.58 26.03 7.20 < 0.0001 
LDL 65.89 18.81 85.74 25.84 0.0005 

Cholesterol / HDL ratio 4.95 1.41 9.20 4.28 < 0.0001 
LDL / HDL ratio 3.05 1.25 6.28 3.69 < 0.0001 

 
Table and graph shows a comparison of the lipid profile 
between the normal & low birth weight new born. In Group 
III, there is very significant increase in value of 
S.Triglyseride, S.Total cholesterol & S.VLDL-C, having 
99.9% significant with p value <0.0001. Calculated 
parameters like Cholesterol : HDL-C  ratio and LDL-C : 
HDL-C ratio, to  evaluate the risk of  atherosclerosis also 
shows very high rise in value, with p value <0.0001 which is 
highly significant. 
DISCUSSION 
Here the study has been done an infant coming from lower 
socio-economic status in S.S.G. hospital, Baroda. From 
results of Group-I, it can be observed that the lipid profile 
value in the new born baby is very much different from adult 
population. It shows that all the values are very lower than 
the adult’s lipid profile values. The lower value of cholesterol 
in serum is probably the cause of the fall in plasma LDL-
cholesterol concentration due to increase of its uptake by the 
fetal adrenal gland for steroid hormone production, as 
postulated by Parker Jr. et al12. In new born, liver cells and its 

enzymes are not well developed for lipid metabolism and so 
can contribute to lower values in lipid profile. 
In Group II there is increase in all parameter of lipid profile 
values and shifting towards adult’s normal lipid profile when 
compared to Group I. This increase in serum level of lipid 
profile between 6 -12 week of life is because of 
breastfeeding13 as lipid value differs with the dietary habit. 
Some studies also showed that lipid profile progressively 
increases up to 3 - 5 years of age than it become equal to the 
adult’s lipid value in serum. At the age of 5 years, liver 
becomes fully mature for all catabolic and anabolic function 
and child weaning also completes so child has started all 
normal human diet, equivalent to adult. 
It means that between the age of 0 to 5 years, there is 
frequent change of lipid profile value due to progressive 
maturation of liver and change in dietary habit. So for 
reference value of lipid profile in children, there is 
requirement of big and broad category population study with 
different age group from 0 to 5 years of age. And from this 
reference range, according to it’s corresponding age group of 
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child, diagnosis can be made for abnormality in lipid profile. 
Here in this study, infants from lower socioeconomic status 
coming in S.S.G.Hospital are divided into two groups, 
normal new born of age between 0-5 days and infants of ages 
between 6-12 weeks and reference range of lipid profile in 
them was determined. 
In third group, sample from 0 – 1 weeks infants were taken 
for lipid profile who were suffering from low birth weight 
(LBW). Result of lipid profile of this group shows significant 
difference when compared with normal new born. There is 
increase in serum value of triglyceride, total cholesterol, 
LDL-C and VLDL-C except HDL-cholesterol which falls, 
significantly. The fall in HDL-cholesterol levels may be 
associated with an increase in the activity of the lecithin 
cholesterol acyl transferase enzyme. Spear et 
al14.demonstrated that lecithin cholesterol acyl transferase 
enzyme  activity was lower in near-term neonates compared 
with the term infants. 
Here, in low birth weight babies of Group-III, Cholesterol: 
HDL- cholesterol ratio and LDL: HDL-cholesterol ratio is 
also significant higher than normal new born. Which is 
supporting a study done by Diaz M 15.  This, all are risk factor 
for atherosclerosis. Generally, clinical sequele of 
atherosclerosis occur in adulthood, but several experimental 
and clinical studies have shown that these lesions may have 
their onset at a very early age. In their multicentric study 
named PDAY (Pathobiological Determinants of 
Atherosclerosis in Youth), McGill and McMaham made 
important remarks about the progression of fatty striae, the 
initial atherosclerotic lesions that may be detected in aortas of 
children and coronaies of adolescents. 
It can be determined that atherosclerosis start to form fatty 
plaque from childhood and baby who are suffering from 
LBW are more prone to atherosclerosis and get high risk for 
coronary heart disease than normal person in adulthood, as 
from the Framingham study which suggested that the 
incidence of coronary artery disease increased with total 
cholesterol level. 
Some other study also proved same, like Preterm birth16 and 
low birth weight17,18 are factors for cardiovascular risk in 
adult life. Study done by others4,5,6 also supporting this study. 
They have stated that there is an inverse relationship between 
birth weight and mortality from coronary heart disease. Thus 
the size at birth and its relation with the development of CHD 
during later life is indicative of fetal under nutrition. 
From results of this study, we can compare lipid profile of 
low birth weight new born with reference range, and high risk 
babies can be evaluated. These babies can be advised good 
dietary regime to overcome hyperlipidemia and prevent early 
onset of Coronary heart disease in adulthood. 
 
 
 
 
 

CONCLUSION 
1. Each and every baby has corresponding normal value 

according to its age. It cannot be comparable with other 
age group norm nor with adult. 

2. Lipid profile of the Indian population baby cannot be 
comparable with norms of the other country because there 
are many factor can change profile value, like dietary 
habit, living habit and condition, environment and 
atmosphere also. 

3. Baby suffering or come with SFD and LBW has higher 
chance of CHD in an adulthood compare to other normal 
child.   
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