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Abstract 
Aim: The study was proposed to test the feasibility, of using non-fasting sample to estimate 
lipid profile, by comparing the lipid profiles obtained in fasting and non- fasting. 
Methods: The present study was conducted by the Department of Biochemistry, Shree 
Narayan Medical Institute & Hospital, Saharsa, Bihar, India, for the period of 2 years 
Results: The lipid profile parameters in both groups in fasting and postprandial statuses were 
compared. In fasting group, the mean fasting serum total cholesterol level was 194.6 mg/dl 
and in postprandial group, mean serum total cholesterol level was 196.46 mg/dl (P = 0.0490). 
In fasting group, the mean fasting serum triglyceride level was 124.18 mg/dl and in 
postprandial group, mean serum triglyceride level was 127.19 mg/dl (P = 0.0001). The mean 
fasting High Density Lipoprotein (HDL) level was 47.09 mg/ dl and mean postprandial HDL 
was 45.90 mg/dl (P = 0.0798). The mean fasting serum VLDL level was 26.25 mg/dl and 
mean postprandial VLDL level was 27.34 mg/dl (P=0.0001). The mean fasting LDL was 
124.6 mg/dl and mean postprandial LDL was 126.10 mg/dl (P = 0.0350). 
Conclusion: We found that there is no significant clinical difference between fasting and 
non-fasting levels of total cholesterol, HDL, LDL, VLDL and TG. Thus, for estimation of 
lipid profile we can use the blood samples at any time or irrespective of mealtime. 
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Introduction 

Cardiovascular disease (CVD) is a major 
health problem across the world for 30% 
of all deaths. [1,2] In India, 52% of deaths 
occur among those younger than 70 years, 
resulting in a considerable burden from 
cardiovascular diseases on working age 
citizens. [3] Atherosclerosis leading to 
cardiovascular disease remains the major 
cause of death and premature disability 
globally. Major risk factors for 
atherosclerosis are: advancing age, male 

sex, dyslipidaemia, diabetes mellitus, 
hypertension, cigarette smoking, 
hypothyroidism, family history of CAD. 
Non-traditional risk factors are 
inflammatory markers, highly sensitive C-
reactive protein (CRP), lipoprotein-
associated phospholipase A2 (Lp-PLA2), 
lipoprotein(a), hyperhomocysteinemia, 
hyperuricemia. [4] 
Serum lipid profile has now become 
almost a routine test. It is usually done in 
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fasting state due to certain alterations in 
postprandial triglyceride and subsequent 
calculated LDL values in non-fasting 
serum sample but in few recent studies it 
has been seen that there is no much 
difference between the values of fasting 
lipid profile and non-fasting lipid profile. 
[5] 
Lipid profiles are batteries of tests which 
include the measurement of lipids and 
lipoproteins such as cholesterol, 
triglycerides (TG) and LDL-cholesterol, 
HDL-cholesterol, VLDL-C respectively, 
of an individual. Lipids and lipoproteins 
are intimately involved in the development 
of atherosclerosis, which is the underlying 
cause of cardiovascular disease like 
myocardial infarction. It can also cause 
cerebrovascular disease and peripheral 
vascular disease. [6-8] 
Dyslipidaemia is considered one of major 
predisposing risk factor for atherosclerosis, 
American Academy of Clinical 
Endocrinologists (AACE) recommends 
evaluation of all adults >20 years of age 
for dyslipidaemia every 5 years as part of a 
global risk assessment. [4] Dyslipidemia 
can also be seen in many genetic disorders 
like familial hypercholesterolemia. This is 
caused due to defect in the expression 
and/or function of LDL receptor. It leads 
to accumulation of LDL in plasma, leading 
to deposition of cholesterol in skin, 
tendons, and arteries, where it causes 
accelerated atherosclerosis, resulting in 
premature CHD and death. [6,8] 
Presently cardiovascular diseases are the 
leading cause of morbidity and mortality 
in developing countries like India. 
Nevertheless, in routine clinical practice 
the lipid profile is generally measured after 
12-14 hours of fasting. Though it has been 
the most reliable method for testing lipid 
profile, it has some drawbacks. Fasting is 
not easy for some people especially 
children and diabetics. Lipid profile in 
fasting state acts as a barrier for population 
screening. Also for patients, physicians 
and testing laboratories, it would be more 

convenient and efficient to measure lipid 
levels in a non-fasting setting. [9-13] So, 
unless there’s a really good reason for 
fasting samples to be tested, non-fasting 
sampling is much more convenient for all, 
from a practical perspective. So, intent of 
our study is to check the authenticity of 
results obtained using non-fasting samples 
by correlating it with the results obtained 
using fasting samples. 
The study was proposed to test the 
feasibility, of using non-fasting sample to 
estimate lipid profile, by comparing the 
lipid profiles obtained in fasting and non- 
fasting. 
Materials and Methods 
The present study was conducted by the 
Department of Biochemistry, Shree 
Narayan Medical Institute & Hospital, 
Saharsa, Bihar, India, for the period of 2 
years. The study includes 300 patients.  
Ethical clearance was obtained from the 
institutional ethical committee before the 
start of the study. The informed consent 
was obtained from the subjects who were 
willing to participate in the study. 

Methodology 
The subjects were selected based on the 
clinical history and clinical examination. 
The subjects for the study were randomly 
selected from the population, which 
included medical student, employees of all 
cadres at the hospital.  
Analysis was done in clinical biochemistry 
laboratory. Healthy individuals aged 
between 20-57 yrs with BMI (Body mass 
index) between 18-24.99kg /m2 were 
included in the study. Subjects with 
cardiovascular disease, diabetes mellitus, 
hypertension, malnutrition, renal diseases, 
cerebrovascular diseases, sepsis, 
medications, alcohol abuse, smoking, 
endocrine disorders, Pregnancy, various 
storage disorders, congenital biliary 
atresia, dyslipidemia, obesity, strenuous 
exercise, HRT were excluded from the 
study. [14,15] 
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Anthropometric measurements: Height 
was measured in cms without shoes by 
standard procedure and weight was 
measured in kg and used for calculation of 
body mass index. 
Method of sample collection: 2ml of 
Blood Sample was collected, one sample 
after 8-12 hrs fasting and second sample in 
non-fasting state (random sample). lipid 
profile parameters were assayed in 
duplicate to minimize analytical 
variation16 in Roche Hitachi (902) 
autoanalyzer. Quality control: The 
analyzer was calibrated with materials 
provided by the Bio-rad. Changes in 
calibration curve and specificity of the 
analytical method were detected by using a 
number of accuracy control specimens, at 
both normal (level-I) and pathological 
(levels-II) of concentration, for the lipid 
profile analytes. During the study there 
were no change in the equipment, 
reagents, calibration standards, and 
controls. 
Lipid profile was estimated by 
enzymatic kit method. 
1. Estimation of Total Cholesterol in 
serum (enzymatic method: cholesterol 
oxidase/ peroxidase): the assay was carried 
out by using A25 bio system auto 
analyzer. Reference range: Upto 200mg/dl 
– desirable, 200–239 mg/dl–borderline 
high and > 240 mg/dl – High. 
2. Estimation of serum Triglycerides 
(Enzymatic method glycerol phosphate/ 
peroxidase): the assay was carried out 
using A25 bio system auto analyzer. 
Reference range: Upto 150 mg/dl – 
Normal, 150–199 mg/dl–Borderline high, 

240-249 mg/dl – High and > 500 mg/dl – 
Very high. 
3. Estimation of serum High Density 
Lipoprotein-Cholesterol (direct detergent 
method): the assay was carried out by 
using A25 bio system auto analyzer. 
Reference range: Upto 35 mg/dl – High 
risk, > 60 mg/dl–Low risk. 
4. Estimation of serum Very Low-Density 
Lipoprotein: VLDL Cholesterol is 
calculated by Friedewald equation 
(Triglycerides/5).Reference range: 5–40 
mg/dl and > 40 mg/dl high 
5. Estimation of serum Low Density 
Lipoprotein-Cholesterol. Serum LDL-
Cholesterol is calculated by Friedewald 
equation LDL-cholesterol= Total 
cholesterol – [HDL-C + (triglycerides/5)]. 
Serum LDL cholesterol was estimated by 
direct method when TG values were >400 
mg/dl. 
Statistical analysis 
SPSS- version 17 was used to analyze the 
data. The parameters which followed a 
Gaussian probability Kolmogorov-
Simrnov test for normality were analysed 
by parametric test. The parameters which 
did not follow a Gaussian probability 
curve were analysed by non-parametric 
test. The comparison study of fasting and 
non-fasting lipid profile was analyzed by 
student paired ‘t’ test. For total cholesterol 
and LDL-C parametric students paired ‘t ’ 
test was done. Triglycerides, HDL-C, 
VLDL-C were fit for non-parametric test, 
Wilcoxon signed rank test. Correlation 
was done by Pearson’s correlation. 
Results 

Table 1: Comparison between laboratory findings of the lipid parameters in fasting and 
postprandial status in study population 

Parameters Fasting [mean (± SD)] Postprandial [mean (± SD)] P value 
TC 194.6 (±10.46) 196.46 (±11.22) 0.0490 
TG 124.18 (±4.56) 127.19 (±4.36) 0.0001 
HLDL 47.09 (±5.48) 45.90 (±5.70) 0.0798 
VLDL 26.25 (±0.90) 27.34 (±0.84) 0.0001 
LDL 124.6 (±10.88) 126.10 (±10.8) 0.0350 
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The lipid profile parameters in both groups 
in fasting and postprandial statuses were 
compared. In fasting group, the mean 
fasting serum total cholesterol level was 
194.6 mg/dl and in postprandial group, 
mean serum total cholesterol level was 
196.46 mg/dl (P = 0.0490). In fasting 
group, the mean fasting serum triglyceride 
level was 124.18 mg/dl and in postprandial 
group, mean serum triglyceride level was 

127.19 mg/dl (P = 0.0001). The mean 
fasting High Density Lipoprotein (HDL) 
level was 47.09 mg/ dl and mean 
postprandial HDL was 45.90 mg/dl (P = 
0.0798). The mean fasting serum VLDL 
level was 26.25 mg/dl and mean 
postprandial VLDL level was 27.34 mg/dl 
(P=0.0001). The mean fasting LDL was 
124.6 mg/dl and mean postprandial LDL 
was 126.10 mg/dl (P = 0.0350). 

Table 2:  Percentage difference between fasting and non-fasting in lipid profile in study 
population 

Parameters Fasting  
[mean (± SD)] 

Postprandial  
[mean (± SD)] Percentage difference 

TC 194.6 (±10.46) 196.46 (±11.22) 0.2 
TG 124.18 (±4.56) 127.19 (±4.36) 21.8 
HLDL 47.09 (±5.48) 45.90 (±5.70) 7.12 
VLDL 26.25 (±0.90) 27.34 (±0.84) 20.5 
LDL 124.6 (±10.88) 126.10 (±10.8) 1.80 

 
A strong positive correlation was observed 
between fasting total cholesterol and non-
fasting total cholesterol, fasting 
triglyceride and non-fasting triglyceride, 
and fasting LDL-C and non-fasting LDL-
C. A positive correlation was observed 
between fasting HDL-C and non-fasting 
HDL-C and fasting VLDL and non-fasting 
VLDL-C. Shows there is 0.2%, 21.8%, 
20.5% increase in non-fasting total 
cholesterol, triglyceride and VLDL-C as 
compared to fasting, respectively. There is 
7.12% and 1.80 %decrease in non-fasting 
HDL-C and LDL-C as compared to 
fasting, respectively. 

Discussion 
Lipid profile test is routinely done in 
fasting blood specimen. It includes four 
basic parameters: total cholesterol (TC), 
triglycerides (TG), high density lipoprotein 
cholesterol (HDL-C) and low density 
lipoprotein cholesterol (LDL-C). [16] TC 
and LDL-C levels were slightly reduced in 
non-fasting as compared to fasting 
specimen. The possible cause for small 
reduction in TC & LDL-C levels in non-
fasting specimen is most likely 
haemodilution following fluid intake in 

association to the meal. [17] Triglycerides 
increased and HDL-C decreased in non-
fasting as compared to fasting specimen. 
These changes are mostly possible due to 
food intake rather than fluid intake. 
Although triglyceride increase are owed 
directly to fat intake, the parallel reduction 
in HDL cholesterol is possibly due to 
bidirectional lipid exchange between 
triglyceride-rich lipoproteins and HDL 
particles. [18] 
In cardiology, diabetology, thyroid clinics, 
etc. estimation of lipid profile is now a 
days common and frequently done test. 
Serum lipid profile has now become 
almost a routine test. It is usually done in 
fasting state due to certain alterations in 
postprandial triglyceride and subsequent 
calculated LDL values in non-fasting 
serum sample but in few recent studies it 
has been seen that there is no much 
difference between the values of fasting 
lipid profile and non-fasting lipid profile. 
[5] 
In our study, on comparison of lipid 
profile parameters in both fasting and 
postprandial statuses, the mean level of 
Total cholesterol (194.6vs.196.46 mg/dl), 
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TG (124.18 vs. 127.19 mg/dl), HDL 
(47.09 vs. 45.90mg/dl), VLDL (26.25 vs. 
27.34 mg/dl) and LDL (124.6 vs. 126.10 
mg/dl) was not significantly different. 
Thus, there was no significant clinical 
difference between fasting and non-fasting 
levels of total cholesterol, TG,HDL, 
VLDL and LDL. This change in levels of 
lipids, at most in response to normal food 
intake is minimal and unimportant. 
Evidence suggests differences in 
cholesterol levels based on fasting versus 
not fasting are not clinically significant. In 
2013, the American College of Cardiology 
and the American Heart Association 
released guidelines noting that non-fasting 
lipid tests can be used for assessing 
cardiovascular risk, but still recommended 
a fasting lipid panel prior to statin 
initiation. [19] Anne Langsted et al. and 
Samia Mora et al. demonstrated that 
fasting lipid levels are not superior to non-
fasting levels for cardiovascular risk 
prediction. [9,10] 
In present study, when we compared 
fasting lipid profile, we observed 
significant difference in the fasting TG, 
HDL-C, VLDL-C and non-fasting TG, 
HDL-C, VLDL-C, but there was no 
significant difference in the total 
cholesterol and LDL-C in total study 
population. There was significant increase 
in the non-fasting triglycerides compared 
to fasting triglycerides. Difference in the 
fasting and non-fasting triglyceride was 
also shown in studies done by Anne 
Langsted et al, [9] Jouko Sundvall et al, 
[20] who observed increase in 
Triglycerides in response to normal food 
intake even after the correction albumin 
levels. 
This increase in triglycerides is attributable 
directly to fat intake. AnetteVarbo and 
colleague [21] concluded that step wise 
increasing non-fasting TG was related with 
high risk of ischemic stroke in both males 
and females. Sandeep Bansal et al [22] 
showed that, to evaluate the cardiovascular 
risk triglyceride in non-fasting state may 

be superior to triglyceride in fasting state. 
Measuring non-fasting TG levels may 
provide additional information for 
determining cardiovascular risk. [23] 
The advantages of a determining lipid 
profiles in a non-fasting blood sample are 
that patients who have not fasted do not 
have to make another appointment to have 
their blood drawn, By not requiring an 
overnight fast, the crowd of patients 
showing up in the morning for a blood test 
is lessened and physicians are spared from 
having to track down repeat tests. 
Conclusion 
Fasting samples are preferable for serum 
lipid profile measurement in all individuals 
with serum triglyceride levels greater than 
350 mg/dL (in whom the Friedwald 
equation for calculating LDL should not 
be used). But, non-fasting samples for 
lipid profile can be used for cardiovascular 
risk determination in the general people as 
it reduces patient’s inconvenience and 
promotes patient acquiescence towards 
lipid profile checking. Thus, we can use 
the nonfasting blood samples to estimate 
lipid profile in follow-up the dyslipidemic 
patients. There is no need to make fasting 
lipid profile mandatory. This study 
suggests efforts should be made to 
simplify blood sampling by replacing 
fasting lipid profile with non-fasting lipid 
profile. It is necessary to determine cut-
points of non-fasting lipid values. Life-
threatening or extremely abnormal test 
results deserve special attention and 
reactions of the clinical biochemical 
laboratory. 
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