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ABSTRACT 

 
Non-HDL Cholesterol provides a single estimate of the cholesterol content in all proatherogenic lipoproteins. 
Total Cholesterol/ HDL-Cholesterol Ratio is a powerful predictor of cardiovascular disease (CVD). Therefore, 
this study was interested to find an association of non-HDL Cholesterol with risk of CVD defined by total 
Cholesterol/ HDL-Cholesterol Ratio.  This study included 753 lipid profile data of adults collected for a period 
of 3 months. Lipid profile parameters were measured by enzymatic colorimetric method on a fasting venous 
sample. Non-HDL Cholesterol was calculated by subtracting the HDL Cholesterol from total cholesterol. Risk 
of CVD was defined by Total Cholesterol/ HDL-Cholesterol Ratio as ≥5. Sensitivity, specificity and cutoff of 
non-HDL Cholesterol for CVD was 70.9%, 71.5% and 137 mg/dl respectively. Non-HDL Cholesterol can be 
used as an economical and reliable parameter to assess the risk of CVD.  
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INTRODUCTION 
 

Dyslipidemia is recognized as one of the major risk 
factors for cardiovascular diseases (CVD)

1. 
Various lipid 

profile parameters and their indices are used to assess 
the risk of CVD. Non high density lipoprotein cholesterol 
(non-HDL-C) is currently gaining importance as National 
Cholesterol Education Program Adult Treatment Panel III 
(NCEP ATP-III) has identified it as one of the parameters 
for assessment of CVD risk

2.
  Non-HDL-C is calculated 

as the difference between total cholesterol (TC) and high 
density lipoprotein cholesterol (HDL-C) i.e. Non-HDL-C= 
TC- HDL-C. Non-HDL-C is a marker that integrates the 
atherogenic potentials carried by low density lipoprotein 
cholesterol (LDL-C), Lipoprotein (a), intermediate density 
lipoprotein cholesterol (IDL-C), very low density 
lipoprotein cholesterol (VLDL-C), chylomicron remnants 
and small dense LDL-C

3.
 Since, HDL-C is least affected 

by food intake, non–HDL-C may be of use where patients 
have difficulty in providing a fasting blood sample for 
estimating lipid profile

4.
   Total Cholesterol/ HDL-

Cholesterol Ratio (TC/ HDL-C ratio) has a strong 
association with CVD in both males and females

5.
 A ratio 

of ≥5 indicates a higher risk of CVD. In a prospective 
study, high baseline levels of TC/ HDL-C ratio was 
associated with significantly increased risk of future 
myocardial infarction

6.
 Presently, calculation of non-HDL-

C and interpretation of its values for risk assessment is 
not in practice. Considering its convenience of 
measurement and practical aspects, this study intended 
to find an association of non-HDL-C with risk of CVD 
defined by TC/ HDL-C ratio. 
 

MATERIALS AND METHODS 
 

This was an observational study conducted by the 
Department of Biochemistry, M. S. Ramaiah Medical 
College, Bangalore. The data of lipid profile parameters 
[TC, HDL-C, LDL-C and Triglycerides (TGL)] measured 
by enzymatic colorimetric method in a fasting venous 
sample on a fully automated Cobas® 6000 analyzer 
(Roche Diagnostics, Basel, Switzerland) was obtained 
from the M. S. Ramaiah Hospital Laboratory. Non-HDL-C 

was calculated as the difference between TC and HDL-C. 
Lipid profile data of 753 adults (≥18 yrs) was included 
and those of children and pregnant women were 
excluded in the context of primary hyperlipoproteinemia 
and hemodilution respectively. Institutional Ethical 
Committee Clearance was obtained to perform the study. 
Individuals with risk of CVD were identified by TC/ HDL-C 
ratio. Accordingly sensitivity, specificity and optimized 
cut-off value of non-HDL-C for CVD risk were calculated. 
Receiver operating characteristics curve (ROC) and area 
under curve (AUC) were also obtained to find its 
association with risk of CVD. 
 

RESULTS 
 
A total of 753 subjects were included in the study aged 
between 18-93 yrs, of which 460 (61%) were males and 
293 (39%) were females.  Among males, 189 (41.0% of 
total males) and among females, 100 (34.1% of total 
females) were identified as having an increased risk of 
CVD when defined by TC/ HDL-C ratio i.e. a ratio ≥5. The 
study showed sensitivity and specificity of Non-HDL-C as 
70.9% and 71.5% respectively with the optimized cut-off 
value of 137 mg/dl. Odds ratio (OR) was found to be of 
6.08. On ROC analysis (figure I), non-HDL-C had AUC of 
0.78.  Other results obtained are shown as Tables I-III. 
Table I compares the Mean ± SD of age and lipid profile 
parameters including non-HDL-C between male patients 
with and without risk of CVD. Age of the patients with risk 
of CVD was significantly (p<0.05) higher than the 
patients without risk. The table also shows that there is 
significant (p<0.01) difference in all the lipid profile 
parameters except triglycerides between patients with 
and without risk of CVD.  Table II shows a similar 
comparison in females. There is no significant difference 
in the age between patients with and without risk of CVD. 
The table shows that there is significant (p<0.01) 
difference in all the lipid profile parameters between 
patients with and without CVD risk. In Table III, using 
Pearson’s correlation, non-HDL-C was found to have a 
significant positive correlation with TC (r = 0.95, p<0.01), 
TGL (r = 0.47, p<0.01), LDL-C (r = 0.88, p<0.01) and TC/ 
HDL-C ratio (r = 0.29, p<0.01). 

  
Table I 

Comparison of parameters between MALE patients with and  
without risk of CVD defined by TC/ HDL-C ratio 

 
PARAMETERS TC/ HDL-C RATIO ≥ 5 

(with CVD risk) 
TC/HDL-C RATIO <5 
(without CVD risk) 

p VALUE* 

AGE 49.7 ± 13.7 53.3  ± 16.4 <0.05 

TC 186.3 ± 51.1 159 ± 40.4  <0.01 

TGL 222.7 ± 151 122.2  ± 63.1 0.98 

HDL-C 29.1 ± 11.1 44.3  ± 12.5 <0.01 

LDL-C 116.1 ± 48 97.6  ± 34.8  <0.01 

NON-HDL-C 157.2  ± 42.8 114.7  ± 34.6 <0.01 

*student’s‘t’ test, p- value <0.05 is significant, p- value <0.01 is highly significant.  
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Table II 

Comparison of parameters between FEMALE patients with and  
without risk of CVD defined by TC/ HDL-C ratio 

 
PARAMETERS TC/HDL-C RATIO ≥ 5 

(with CVD risk) 
TC/HDL-C RATIO <5 
(without CVD risk) 

p VALUE* 

AGE 52.2 ± 12.7 50.8 ± 14.8 0.44 

TC 199.1 ± 47.7 173 ± 38.2 <0.01 

TGL 207.9 ± 99 118.6 ± 54.3 <0.01 

HDL-C 31.7 ± 10.8 49.7 ± 12.4 <0.01 

LDL-C 130 ± 44.4 106.3 ± 33.4 <0.01 
NON-HDL-C 167.4 ± 40.2 123.2 ± 34.2 <0.01 

*student’s‘t’ test, p- value <0.05 is significant, p- value <0.01 is highly significant. 

 
Table III 

Pearson’s correlation between the various lipid profile parameters 
 

 TC TGL HDL-C LDL-C Non-HDL-C TC:HDL-C 

TC         - r  = 0.35 
p = <0.01 

r  = 0.36 
p =<0.01 

r = 0.91 
p = <0.01 

r = 0.95 
p = <0.01 

r = 0.07 
p= 0.05 

TGL r = 0.35 
p = <0.01 

          - r = -0.27 
p = <0.01 

r = 0.13 
p = 0.01 

r = 0.47 
p = <0.01 

r = 0.36 
p = <0.01 

HDL-C r = 0.36 
p =  <0.01 

r = - 0.27 
p = <0.01 

         - r = 0.30 
p = <0.01 

r = 0.04 
P = 0.27 

r = -0.63 
p = <0.01 

LDL-C r = 0.91 
p = <0.01 

r = 0.13 
p = <0.01 

r = 0.30 
p = <0.01 

       - r = 0.88 
p = <0.01 

r = -0.01 
P =  0.07 

Non-HDL-C r = 0.95 
p = <0.01 

r = 0.47 
p = <0.01 

r = 0.04 
p = 0.27 

r = 0.88 
p = <0.01 

      - r = 0.29 
p = <0.01 

TC:HDL-C r = 0.07 
p = 0.05 

r = 0.36 
p = <0.01 

r = -0.63 
p = <0.01 

r = -0.01 
p = 0.07   

r = 0.29 
p = <0.01 

     - 

r value = Pearson’s correlation coefficient, p value < 0.01 is highly significant. 

 
Figure I 

ROC for non-HDL-C as variable for risk of CVD defined by TC/ HDL-C ratio 
 

 
 

DISCUSSION 
 
The role of LDL-C in the development and progression of 
atherosclerosis is well established. LDL-C remains the 
primary target of dyslipedemia management in 
accordance to NCEP-ATP III guidelines

2.
 Along with LDL-

C, other lipid parameters like triglycerides and 
triglyceride-rich lipoproteins are also implicated in 
cardiovascular diseases

7.
 Hence, the atherogenic 

potentials of other lipoproteins are ignored. Non-HDL-C 
estimates all proatherogenic lipoproteins and could 

account for the residual risk being carried by the 
patients

8. 
Therefore this study was interested in finding 

the association of non-HDL-C with risk of cardiovascular 
disease defined by an established index namely TC/ 
HDL-C ratio. Further, non-HDL-C can be calculated in 
hypertriglyceridemic (TGL > 400 mg/dl) conditions where 
LDL-C estimation with Friedwald’s formula is less 
accurate and inappropriate

9.
 The study revealed 

sensitivity and specificity of non-HDL-C as 70.9% and 
71.5% respectively with the optimized cut-off value of 137 
mg/dl and OR of 6.08. On ROC analysis, non-HDL-C had 



Int J Pharm Bio Sci 2016 Jan; 7(1): (B) 285 - 288  

 

 
This article can be downloaded from www.ijpbs.net 

B - 288 

 

an AUC of 0.78. These emphasize the strong association 
of non-HDL-C with risk of CVD when defined on basis of 
TC/ HDL-C ratio. This study showed that mean non-HDL-
C values were significantly (p<0.01) high in patients with 
risk defined by TC/ HDL-C ratio both in males and 
females. Non-HDL-C showed a significant positive 
correlation with TC/ HDL-C ratio. Thus this study shows 
that non-HDL-C can differentiate patients with and 
without risk of CVD similar to an established lipid profile 
index TC/ HDL-C ratio. The cut-off value of non-HDL-C 
optimized for sensitivity and specificity was found to be 
137 mg/dl to that of the value proposed by NCEP ATP- III 
i.e. 130 mg/dl

2.
 The findings of this study are in 

agreement with other studies that suggest the usage of 
non-HDL-C as a lipid parameter for assessing the 
cardiovascular disease risk

10,11.
  

 

CONCLUSION 
 
Non-HDL-C showed significantly higher values in 
individuals with risk of CVD when defined by TC/ HDL-C 
ratio. This study suggests the use of non-HDL-C as a 
parameter for identifying individuals with CVD risk. 
 

ACKNOWLEDGEMENT 
 
We thank M. S. Ramaiah Medical College and Hospital, 
Bangalore for supporting this study. 
 
CONFLICT OF INTEREST 

There is no conflict of interest whatsoever arising out of 
publication of this manuscript. 

REFERENCES 
 

1. Kannel W.B., Dawber T.R., Kagan A., Revotskie 
N., Stokes J, . Factors of risk in the development of 
coronary heart disease--six year follow-up 
experience. The Framingham Study. Ann Med 
Intern, 55: 33-50, (1961). 

2. Expert Panel on Detection, Evaluation, and 
Treatment of High Blood Cholesterol in Adults. 
Executive Summary of the Third Report of the 
National Cholesterol Education Program (NCEP) 
Expert Panel on Detection, Evaluation, and 
Treatment of High Blood Cholesterol in Adults 
(Adult Treatment Panel III). JAMA, 285(19): 2486-
97, (2001). 

3. Bittner V,. Non HDL cholesterol: measurement, 
interpretation and significance. Adv stud med, 7(1): 
8-11, (2007). 

4. Wilder L.B., Bachorik P.S., Finney C.A., et al. The 
effect of fasting status on the determination of low-
density and high-density lipoprotein cholesterol. 
Am J Med, 99: 374–377, (1995). 

5. Castelli W.P., Abbott R.D., McNamara P.M., 
Summary estimates of cholesterol used to predict 
coronary heart disease. Circulation.67(4): 730-4, 
(1983). 

6. Ridker P.M., Glynn R.J.,, Hennekens C.H., C-
reactive protein adds to the predictive value of total 
and HDL cholesterol in determining risk of first 
myocardial infarction. Circulation. 97(20):  2007-
11, (1998). 

7. Shoji T., Nishizawa Y., Kawagishi T., Kawasaki K., 
Taniwaki H., Tabata T., Inoue T., Morii H., 
Intermediate-density lipoprotein as an independent 
risk factor for aortic atherosclerosis in hemodialysis 
patients. J Am Soc Nephrol. 9(7): 1277-84,(1998). 

8. Frost P.H., Havel R.J., Rationale for use of non-
high-density lipoprotein cholesterol rather than low-
density lipoprotein cholesterol as a tool for 
lipoprotein cholesterol screening and assessment 
of risk and therapy.  Am J Cardiol. 81(4A): 26B-
31B, (1998). 

9. Gaziano J.M., Hennekens C.H., O’Donnell C.J., 
Breslow J.L., Buring J.E., Fasting triglycerides, 
high-density lipoprotein, and risk of myocardial 
infarction. Circulation, 96: 2520 –2525, (1997). 

10. Bittner V., Hardison R., Kelsey S.F., Weiner B.H., 
Jacobs A.K., Sopko G., Bypass Angioplasty 
Revascularization Investigation. Non-high-density 
lipoprotein cholesterol levels predict five-year 
outcome in the Bypass Angioplasty 
Revascularization Investigation (BARI). Circulation, 
106; 2537–2542, (2002). 

11. Indumati V., Patil V.S., Krishnaswamy D., 
Satishkumar D., Vijay V., Mahesh S., Rajeshwari 
V., Non-HDL Cholesterol and LDL-C/HDL-C Ratio 
In Type II Diabetic Patients. International Journal 
of Pharma and Bio Sciences, 2(2): B 71-77, 
(2011). 

  


