
INTRODUCTION
Elevated  levels  of  LDL cholesterol  are  associated  with  increased  
risk  of  atherosclerotic heart  disease. The plaques in the  arterial  
walls of patients with atherosclerosis contain large amounts of 
cholesterol. The higher  the  level  of  low-density  lipoproteins  
(LDL) cholesterol,  the  greater  the  risk  of  atherosclerotic heart 
disease; conversely, the  higher  the  high-density  lipoproteins 
(HDL)  cholesterol,  the  lower  the  risk  of  coronary  heart disease 
(CHD). The exact mechanism by which LDL particles result in the 
formation of atherosclerotic plaques—or the means whereby HDL 
particles protect against their formation—is not known. Theories 
suggesting oxidized LDL , and smaller sized LDL being atherogenic 
are being considered.

Diabetes mellitus is considered as CHD risk equivalent. A complete 
lipid pro�le (total cholesterol, HDL cholesterol, and triglyceride 
levels) after an overnight fast should be obtained as a screening test.  
Speci�c treatments are required for  high LDL cholesterol levels. The 
goal of therapy should be to reduce the LDL cholesterol to below 
100 mg/dL (2.59 mmol/L) or optimally to below 70 mg/dL (1.81 
mmol/L). Evidence suggests that treatment with a statin is effective 
even if the starting LDL cholesterol is below 100 mg/dL (2.59 
mmol/L). 

It is cumbersome to check fasting levels in diabetic patients as it is 
not feasable to keep them fasting for long periods .in view of this we 
decided to conduct a study to check if fasting or postprandial ldl to 
achieve ldl goal in diabetic patients taking statin .

AIMS AND OBJECTIVES OF THE STUDY
The aim of the study was to correlate the non-fasting LDL-C to 

fasting LDL in well controlled Diabetic patients who are on statins. 

MATERIAL AND METHODS
This study was conducted as a cross sectional study, wherein written 
informed consent will be taken prior to the investigation after 
detailed information given to the participants /patient party 
regarding the study on 50 patients of all ages admitted in  A. J. 
Hospital with uncomplicated Diabetes Mellitus type 2 who met a 
prede�ned inclusion and exclusion criteria.  The criteria were as 
follows 

Inclusion criteria: 
Ÿ Clinically stable Type 2 DM patients
Ÿ On treatment with statins for at least 3 months, not changed for 

last 3 months.

Exclusion criteria:
Ÿ Severe hypo/hyperglycemia
Ÿ Liver and kidney disease
Ÿ Malnutrition
Ÿ Pregnant and lactating women
Ÿ Excess  alcohol consumption, Change in smoking habits
Ÿ Hypothyroidism/hyperthyroidism

Operational de�nitions
1.  Type 2 DM-Patients were classi�ed as having type 2 diabetes 

mellitus using clinical criteria such as a present/prior history of 
usage of oral hypoglycemic agents or usage of combination of 
insulin and the oral hypoglycemic agents.

2.  Type 1DM- This referred to patients who are presently on insulin 
and have been insulin requiring since diagnosis.
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3.  Dyslipidemia: Abnormal lipid pro�le consists of the following 
abnormalities either singly or in combination. These include 
triglyceride (TG) levels ≥ 150 mg%, high density lipoprotein 
cholesterol (HDL-C) (for men ≤ 40 mg% and women ≤ 50 mg%), 

 [ , , ].low density lipoprotein cholesterol (LDL-C) ≥ 100 mg% 91819

Also considered abnormal is an elevated total cholesterol level ≥ 
[ ].200 mg% 18

Following selection the following was done 
Ÿ History,(inc family history )to judge the likelihood of a familial 

lipid disorder
Ÿ A complete clinical examination (including fundus)
Ÿ CBC, ESR, Peripheral smear.
Ÿ Renal function test, Liver function test, TSH, Serum Electrolytes
Ÿ Fasting and Postprandial blood sugars , HbA1C.
Ÿ Urine Routine , 
Ÿ BT , CT , PT/INR.  aPTT
Ÿ ECG
Ÿ Chest X- ray (PA view).
Ÿ USG Abdomen
Ÿ Fasting Lipid Pro�le, Fasting LDL , LDL   after 2 hours, 4 hours.

Total cholesterol assay was done using a modi�ed method of 
Liebermann-Burchard HDL-cholesterol by precipitation method TG 
was estimated using a kit employing enzymatic hydrolysis of TG 
with lipases 

[ ]LDL-C was calculated using the Friedwald's formula  LDL = T.CHOL - 17
HDL-C - TG/5 when the values of TG were less than 400 mg%.

The data was collected in pre-prepared proforma and then 
transferred to a master chart for analysis

DATA AND STATISTICAL ANALYSIS
The collected data was analyzed using mean, mode for 
demographic data and frequency percentage for the analysis of the 
clinical data. 

Statistical Analysis was done using SPSS software version 23.0. 
A 'p' value less than 0.05(p<0.05) is considered signi�cant.
The various measures of central tendencies and graphical 
representations were used to analyze the data.

RESULTS AND OBSERVATIONS
In the study titled “FASTING OR POSTPRANDIAL LDL TO ACHIEVE 
LDL GOAL IN DIABETIC PATIENTS TAKING STATIN -A 
COMPARATIVE STUDY” conducted on 102 patients of all ages 
admitted in A. J. Hospital these were our observations

HDL values
Table 2: HDL values

Graph 2:HDL values

The above table and graph reveal that the level of HDL was peak 
levels at 2 hours after food 

TRIGLYCERIDE
Table 3:TRIGLYCERIDE

Graph 3::TRIGLYCERIDE

The above table and graph reveal that the level of triglycerides was 
peak levels at 2 hours after food 

Table 4: Gender

Graph 4:Gender
In our study males predominated the study with 66.7% of the total 
population.

THE DESCRIPTIVE VALUES OF THE OTHER VARIABLES. ]
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HDL-0 HDL-2 HDL-4
Mean 42.41 43.05 43.01

Median 41 43 42
Std. Deviation 11.235 10.984 10.802

Minimum 24 24 26
Maximum 73 71 76

TG0 TG-2 TG-4
Mean 167.42 209.25 207.61
Median 167 206.5 210.5
Std. Deviation 45.667 46.457 45.9
Minimum 74 112 103
Maximum 399 410 421

Frequency Percent
Valid F 34 33.3

M 68 66.7
Total 102 100.0

N Mean Median Std. 
Deviation

Minimum Maximum

HBA1C 102 6.106 6.1 0.3912 5 7.1

TSH 102 2.817647 2.7 1.010873 0.7 4.6

S.Creatinine 102 1.164706 1.1 0.811507 0.7 1.5

Duration of 
DM

102 6.21 6 1.511 2 9

LFT Percent

AST-84/N 1 1

N 100 98



Duration of DM

PAIRED T TEST FOR COMPARISON OF THE LDL, HDL AND TG IN 2 
TIME PERIODS 

Duration of DM Percent
2 2 2
3 2 2
4 10 9.8
5 15 14.7
6 31 30.4
7 16 15.7
8 24 23.5
9 2 2

Total 102 100

TB-1.8/N 1 1

Total 102 100

  Mean N Std. Deviation Paired Differences t df P VALUE

Mean Difference Std. Deviation

Pair 1 LDL 0 105.69 102 14.7 -8.431 4.806 -17.717 101 <0.001

LDL 2 114.12 102 15.539

Pair 2 LDL 0 105.69 102 14.7 -8.794 4.932 -18.009 101 <0.001

LDL 4 114.48 102 15.446

Pair 3 LDL 2 114.12 102 15.539 -0.363 4.923 -0.744 101 0.458

LDL 4 114.48 102 15.446

Pair 4 HDL 0 42.41 102 11.235 -0.637 2.272 -2.832 101 0.006

HDL 2 43.05 102 10.984

Pair 5 HDL 0 42.41 102 11.235 -0.598 1.868 -3.233 101 0.002

HDL 4 43.01 102 10.802

Pair 6 HDL 2 43.05 102 10.984 0.039 2.337 0.169 101 0.866

HDL 4 43.01 102 10.802

Pair 7 TG 0 167.42 102 45.667 -41.833 12.607 -33.513 101 <0.001

TG 2 209.25 102 46.457

Pair 8 TG 0 167.42 102 45.667 -40.186 13.361 -30.375 101 <0.001

TG 4 207.61 102 45.9

Pair 9 TG 2 209.25 102 46.457 1.647 13.776 1.208 101 0.23

TG 4 207.61 102 45.9

INTERPRETATION 
Ÿ  On comparison of the mean values of LDL 0 and LDL 2 the mean 

values of LDL 2 is higher with a difference of 8.431 is statistically 
signi�cant with a p value of <0.001.

Ÿ  On comparison of the mean values of LDL 0 and LDL 4 the mean 
values of LDL 4 is higher with a difference of 8.794 is statistically 
signi�cant with a p value of <0.001.

Ÿ On comparison of the mean values of LDL 2 and LDL 4 the mean 
values of LDL 4 is higher with a difference of 0.363 is statistically 
not signi�cant with a p value of 0.458.

Ÿ On comparison of the mean values of HDL 0 and HDL 2 the mean 
values of HDL 2  is higher with a difference of 0.637 is statistically 
signi�cant with a p value of 0.006.

Ÿ On comparison of the mean values of HDL 0 and HDL 4 the mean 
values of HDL 4 is higher with a difference of 0.598 is statistically 
signi�cant with a p value of 0.002.

Ÿ On comparison of the mean values of HDL 2 and HDL 4 the mean 
values of HDL 2 is higher with a difference of 0.039 is statistically 
not signi�cant with a p value of 0.866.

Ÿ On comparison of the mean values of TG 0 and TG 2 the mean 
values of TG 2 is higher with a difference of 41.833 is statistically 
signi�cant with a p value of <0.001.

Ÿ On comparison of the mean values of TG 0 and TG 4 the mean 
values of TG 4 is higher with a difference of 40.186 is statistically 
signi�cant with a p value of <0.001.

Ÿ On comparison of the mean values of TG 2 and TG 4 the mean 
values of TG 2 is higher with a difference of 1.647 is statistically 
not signi�cant with a p value of 0.23.

GRAPHS 
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Table 8:HBA1C
HBA1C

Graph 8: HBA1C
The above table and graph reveal that 60 % of the study population 
had no control of diabetes adequately as their HbA1c levels were 
raised

S. CREATININE
Table 9:S.CREATININE

Graph 9:S.CREATININE
The above table and graph reveal that 80% had normal renal 
function in the study

Table 10 : Duration of DM

Graph 10:Duration of DM

DISCUSSION
Diabetes mellitus is one of the most important non communicable 

stdiseases and is considered as the health crisis of the 21  century.

In recent years the with an improvement in the �eld of medicine all 
chronic diseases are on the rise including DM  the pattern of 
diseases suggests that there is a positive relationship between 
diabetes and cardiovascular abnormalities , so also there exists a 
similar relationship between dyslipidemia and cardiovascular 
events. When both dyslipidemia and diabetes co exists the 
association becomes very strong to develop a cardiovascular event. 
It is not possible that fasting levels be checked on patients with 
diabetes as the dosing schedule is �xed and it interferes with the 
routine of the patient if fasting levels need to be measured. 
Traditionally it is a dictum to check a fasting lipid pro�le for 
detection of dyslipidemia . In view of the above said we did a study 
titled “FASTING OR POSTPRANDIAL LDL TO ACHIEVE LDL GOAL 
IN DIABETIC PATIENTS TAKING STATIN -A COMPARATIVE STUDY” 
to see which levels are better to monitor patients on statin therapy 

SUMMARY
In view of the increase in the incidence of chronic disease and the 
risk of cardiovascular diseases globally we conducted a titled 
“FASTING OR POSTPRANDIAL LDL TO ACHIEVE LDL GOAL IN 
DIABETIC PATIENTS TAKING STATIN -A COMPARATIVE STUDY” 
conducted on 102 patients of all ages admitted in A. J. Hospital and 
we found that
Ÿ Among the lipid abnormalities HDL showed the least variation 

between different time intervals and TG the most 
Ÿ The abnormality of renal functions was directly related to the 

HBA1C Levels
Ÿ LDL at fasting had a negative correlation with thyroid hormone 

levels.
Ÿ Males were affected more than females in our study with 

diabetes

CONCLUSIONS
In our study we intended to study the signi�cance lipid levels for 
follow up of patients on statin therapy we concluded the following
We recommend that statin use should be considered for any person 
with diabetes at risk.

It is equally efficacious to check the post prandial or the fasting lipid 
levels for follow up of patients on statin therapy .

LIMITATIONS AND RECOMMENDATIONS
The limitations of the study were 
Ÿ The study was done at a tertiary care centre, hence the data may 

not actually represent the problems of the population at large.
Ÿ The short duration  and small sample size as compared to the 

disease burden
Ÿ Whether the demographic, paternal and maternal factors affect 

anthropometric measures was not evaluated We recommend 
that 

Ÿ To validate this study longer periods of treatment follow up 
needed hence larger trials be done .

HBA1C NO
<6 41
>6 61

S.CREATININE  
NORMAL 88
ABNORMAL 14

Frequency Percent Valid Percent Cumulative Percent
Valid 2 2 2.0 2.0 2.0

3 2 2.0 2.0 3.9
4 10 9.8 9.8 13.7
5 15 14.7 14.7 28.4
6 31 30.4 30.4 58.8
7 16 15.7 15.7 74.5
8 24 23.5 23.5 98.0
9 2 2.0 2.0 100.0
Total 102 100.0 100.0

SL NO  Time(hrs) LDL-C HDL-C TG HBA1C TSH S.Creatinine LFT
1  0 125 31 182 6.2 3.5 1.1 N
 m 2 132 33 239     
  4 137 31 227     
2  0 105 34 210 5.9 1.9 0.9 N
 m 2 117 31 259     
  4 112 37 235     

MASTER CHART
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3  0 125 35 276 5.7 1.8 0.8 N
 f 2 132 38 312     
  4 131 39 298     
4  0 98 70 171 6.4 2.6 1.2 N
 f 2 109 68 240     
  4 118 67 231     
5  0 122 24 189 6.2 4.2 9 N
 f 2 130 27 256     
  4 136 26 216     
6  0 56 38 176 5.9 2.6 0.8 AST-84/N
 f 2 59 33 198     
  4 63 36 189     
7  0 94 56 183 6.5 2.2 1.2 N
 f 2 102 59 235     
  4 97 58 223     
8  0 133 42 174 6.3 3.8 1.1 N
 m 2 141 45 223     
  4 151 47 217     
9  0 130 49 224 5.8 1.6 1 N
 m 2 156 43 278     
  4 143 46 256     

10  0 127 35 376 6.7 3.6 1.1 N
 f 2 142 38 399     
  4 137 32 410     

11  0 99 27 210 6.5 4.6 1.4 N
 f 2 132 27 278     
  4 111 29 265     

12  0 114 47 138 5.3 3.9 0.9 N
 m 2 134 52 193     
  4 138 50 185     

13  0 101 35 211 6.1 0.8 0.8 N
 m 2 114 39 256     
  4 116 33 249     

14  0 117 45 154 6.3 3.2 0.9 N
 f 2 132 48 187     
  4 137 43 182     

15  0 101 26 111 5.5 4.1 1.5 N
 f 2 116 24 132     
  4 121 27 145     

16  0 110 32 97 7.1 3.8 1.2 N
 m 2 124 31 121     
  4 126 35 119     

17  0 119 42 172 5.8 2.4 1.1 N
 f 2 126 44 198     
  4 134 44 214     

18  0 129 27 134 6.3 1.8 0.9 TB-1.8/N
 m 2 134 29 179     
  4 137 26 165     

19  0 92 45 123 6.6 2.7 0.8 N
 m 2 106 47 157     
  4 102 43 169     

20  0 123 55 112 6.1 1.5 1.4 N
 f 2 121 58 156     
  4 126 57 145     

21  0 99 45 81 6 1.9 1.1 N
 f 2 111 43 112     
  4 107 47 103     

22  0 79 65 157 5.8 2.6 1.3 N
 m 2 93 67 178     
  4 104 65 192     

23  0 93 34 156 6.5 1.9 0.9 N
 m 2 108 34 189     
  4 112 37 182     
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24  0 97 37 114 5.9 2.6 1.6 N
 f 2 102 35 156     
  4 108 35 145     

25  0 124 42 168 6.4 2.8 1.1 N
 m 2 128 45 211     
  4 127 42 179     

26  0 103 27 145 6.1 3.8 0.9 N
 m 2 97 33 192     
  4 109 29 185     

27  0 105 48 197 6.4 1.8 0.8 N
 f 2 112 45 243     
  4 107 47 218     

28  0 98 58 134 6.1 1.6 0.9 N
 m 2 109 54 167     
  4 105 55 145     

29  0 88 47 74 5 2.4 1.4 N
 f 2 96 49 112     
  4 92 46 117     

30  0 100 59 160 6.6 1.9 1.3 N
 f 2 108 61 215     
  4 102 60 202     

31  0 105 40 197 6.2 0.8 1.5 N
 m 2 112 44 245     
  4 109 42 236     

32  0 114 55 116 6.8 2.4 1.2 N
 m 2 121 59 156     
  4 123 57 170     

33  0 118 45 157 6.1 4.6 1.2 N
 m 2 127 43 195     
  4 125 48 210     

34  0 106 43 106 6.3 3.3 1.3 N
 m 2 116 45 135     
  4 111 46 129     

35  0 106 50 146 6.7 1.3 1.1 N
 m 2 118 48 210     
  4 113 51 179     

36  0 82 65 113 6.5 2.7 0.9 N
 m 2 97 63 167     
  4 95 63 156     

37  0 124 47 171 6.7 4.6 1.5 N
 m 2 136 44 227     
  4 134 46 207     

38  0 109 52 194 5.9 1.3 1.4 N
 f 2 116 53 245     
  4 121 52 239     

39  0 113 61 146 6.2 2.7 1.1 N
 f 2 121 62 199     
  4 123 57 184     

40  0 101 37 152 6.7 4.1 1.2 N
 m 2 112 35 197     
  4 109 39 210     

41  0 126 42 127 6.3 1.9 0.9 N
 f 2 135 44 189     
  4 131 44 211     

42  0 119 71 119 6.2 3.7 0.8 N
 m 2 127 73 178     
  4 125 71 156     

43  0 79 68 137 5.7 2.6 1.4 N
 m 2 85 67 162     
  4 88 67 159     

44  0 116 34 97 6.8 4.6 1.5 N
 f 2 123 32 143     
  4 129 34 156     

45  0 126 46 106 6.3 2.5 1.1 N
 m 2 132 45 167     
  4 133 47 145     
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46  0 110 43 159 6.4 1.9 1.2 N
 f 2 117 46 207     
  4 125 43 193     

47  0 88 71 88 5.2 3.7 1.2 N
 f 2 94 69 126     
  4 89 69 119     

48  0 110 47 145 5.9 2.3 1 N
 m 2 124 45 189     
  4 121 45 178     

49  0 92 42 119 6.1 1.4 1.3 N
 m 2 97 44 167     
  4 107 44 159     

50  0 119 54 194 6.6 3.5 0.9 N
 f 2 130 52 223     
  4 127 50 245     

51  0 121 67 94 6.4 2.7 1.2 N
 f 2 134 64 145     
  4 129 69 123     

52  0 104 44 224 5.7 4.1 1.4 N
 m 2 112 47 278     
  4 125 42 263     

53  0 122   5.9 3.2 0.9 N
 m 2 131       
  4 128       

54  0 97   6.2 2.8 1.5 N
 m 2 107       
  4 109       

55  0 101   5.8 4.3 1.2 N
 f 2 112       
  4 110       

56  0 102   5.5 1.7 0.8 N
 m 2 109       
  4 107       

57  0 87   5.9 2.7 0.9 N
 f 2 98       
  4 96       

58  0 121   6.1 3.8 1.1 N
 m 2 127       
  4 128       

59  0 114   6.3 4.5 1 N
 m 2 123       
  4 120       

60  0 109   5.9 2.5 1.2 N
 m 2 116       
  4 114       

61  0 76   6.2 1.9 1 N
 f 2 80       
  4 79       

62  0 97   5.9 2.6 1.1 N
 f 2 105       
  4 107       

63  0 120   5.8 3.5 0.7 N
 m 2 128       
  4 125       

64  0 104   5.7 2.6 1.2 N
 m 2 110       
  4 112       

65  0 109   5.8 4.2 0.8 N
 m 2 115       
  4 117       

66  0 102   5.7 3.7 0.9 N
 m 2 110       
  4 112       

67 0 98   6.1 4.3 1.2 N
 m 2 106       
  4 108       

68 0 97   6.7 2.9 0.7 N
 m 2 105       
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  4 104       
69 0 118   6.3 3.4 0.9 N
 m 2 124       
  4 126       

70 0 110   5.4 1.9 1.3 N
 m 2 114       
  4 112       

71 0 92   6.1 0.7 0.9 N
 f 2 98       
  4 96       

72 0 116   6.2 2.7 1.2 N
 m 2 124       
  4 121       

73 0 107   6.6 0.9 1.1 N
 m 2 114       
  4 112       

74 0 129   5.6 4.1 1.3 N
 m 2 132       
  4 134       

75 0 105   5.8 3.9 1.2 N
 f 2 107       
  4 108       

76 0 89   5.9 4.1 1.1 N
 f 2 94       
  4 95       

77 0 114   5.7 1.2 1 N
 m 2 118       
  4 117       

78 0 97   6.7 3.6 0.9 N
 m 2 105       
  4 107       

79 0 112   6.3 2.7 0.7 N
 m 2 119       
  4 121       

80 0 90   6.1 1.9 1.2 N
 f 2 97       
  4 99       

81 0 86   6.2 2.9 1.4 N
 m 2 93       
  4 94       

82 0 93   6.1 3.5 1.1 N
 m 2 104       
  4 102       

83 0 119   5.9 4.1 1 N
 m 2 127       
  4 125       

84 0 80   5.4 2.6 0.9 N
 m 2 85       
  4 88       

85 0 118   5.8 2.5 0.9 N
 m 2 122       
  4 129       

86 0 125   5.8 3.5 0.8 N
 m 2 132       
  4 130       

87 0 110   6.1 2.4 1.1 N
 m 2 117       
  4 119       

88 0 98   6.2 0.9 0.9 N
 m 2 105       
  4 107       

89 0 112   6.3 1.3 1.1 N
 m 2 119       
  4 124       

90 0 78   5.8 2.4 1.2 N
 m 2 85       
  4 84       

91 0 106   5.9 3.4 1.1 N

VOLUME-8, ISSUE-4, APRIL-2019 • PRINT ISSN No 2277 - 8160

16 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



REFERENCES
1. Schadewaldt H. The history of diabetes mellitus. Chapter in: Diabetes: its medical and 

cultural history, edited by von Engelhardt D, Springer-Verlag 1989
2. ^Orth H. Synonyms for diabetes in antiquity and their etymology. Chapter in 

Diabetes: its medical and cultural history, von Engelhardt D (Editor), pages 112-9
3. Polonsky, Kenneth S. "The past 200 years in diabetes." New England Journal of 

Medicine 367.14 (2012): 1332-1340.
4. Simoni, Robert D., Robert L. Hill, and Martha Vaughan. "The discovery of insulin: the 

work of Frederick Banting and Charles Best." Journal of Biological Chemistry 277.26 
(2002): e15-e15.

5. Rogers, Lee C., et al. "The Charcot foot in diabetes." Diabetes Care 34.9 (2011): 2123-
2129.

6. Dass, Ranjip Kumar. "Charaka Samhita: A critical review." Journal of Ayurveda and 
Holistic Medicine (JAHM) 1.5 (2013): 20-22.

7. Raju, V. K. (2003). Susruta of ancient India. Indian journal of ophthalmology,51(2), 119.
8. Ramachandran, Ambady, and Chamukuttan Snehalatha. "Current scenario of 

diabetes in India." Journal of diabetes 1.1 (2009): 18-28.
9. Joshi, Shashank R., and Rakesh M. Parikh. "India; The Diabetes Capital of the World: 

Now heading Towards Hypertension." Journal-Association Of Physicians Of India 55.Y 
(2007): 323.

10. Report of the Expert Committee on the Diagnosis and Classi�cation of Diabetes 
Mellitus. Diabetes Care 1997;20:1183–97.

11. Robert S. Munford : in Harrison’s Principle of Internal Medicine; 16th Edition, Mc Graw 
Hill; USA, 2005:1606-12.

12. Fishbein HA, Palumbo PJ. Acute metabolic complications in diabetes. Diabetes in 
America. 1995 Jul 1;2:283-92.

13. Murphy D. Acute complications of diabetes mellitus. InNurse practitioner forum 1998 
Jun (Vol. 9, No. 2, pp. 69-73).

14. Verges B. New insight into the pathophysiology of lipid abnormalities in type 2 
diabetes. Diabetes & metabolism. 2005 Nov 30;31(5):429-39.

15. Taskinen MR. Diabetic dyslipidaemia: from basic research to clinical practice. 
Diabetologia. 2003;46:733–749. 

16. Chahil TJ, Ginsberg HN (2006) Diabetic dyslipidemia. Endocrinol Metab Clin North 
Am 35:491–510, vii–viii 

17.  Vergès B. New insight into the pathophysiology of lipid abnormalities in type 2 
diabetes. Diabetes Metab. 2005;31:429–439.

18. Perez A, Wagner AM, Carreras C, Gimenez G, Sanchez-Queseda JL, Rigla M. Prevalence 
and phenotypic distribution of dysipidaemia in type 1 diabetes mellitus. Arch intern 
Med.2000;160:2756–2762. doi: 10.1001/ archinte. 160. 18. 2756

19. Vergès B. Abnormalities in lipoprotein kinetics in Type 2 diabetes. Clinical Lipidology. 
2010 Apr;5(2):277-89.

20. Brindisi MC, Guiu B, Duvillard L, et al. Liver fat content is associated with an increase in 
cholesterol synthesis independent of statin therapy use in patients with type 2 
diabetes. Atherosclerosis. 2012;224:465–468

21. Nogueira JP, Maraninchi M, Beliard S, et al. Absence of acute inhibitory effect of insulin 
on chylomicron production in type 2 diabetes. Arterioscler Thromb Vasc Biol. 

2012;32:1039–1044. 
22. Adiels M, Matikainen N, Westerbacka J, et al. Postprandial accumulation of 

chylomicrons and chylomicron remnants is determined by the clearance capacity. 
Atherosclerosis. 2012;222:222–228. Kuriyama H, Yamashita S, Shimomura I, et al. 
Enhanced expression of hepatic acyl-coenzyme A synthetase and microsomal 
triglyceride transfer protein messenger RNAs in the obese and hypertriglyceridemic 
rat with visceral fat accumulation.  Hepatology. 1998; 27:557–562. 

23. Schwarz JM, Linfoot P, Dare D, Aghajanian K. Hepatic de novo lipogenesis in 
normoinsulinemic and hyperinsulinemic subjects consuming high-fat, low-
carbohydrate and low-fat, high-carbohydrate isoenergetic diets.Am J Clin Nutr. 
2003;77:43–50. 

24. Garvey WT, Kwon S, Zheng D, et al. Effects of insulin resistance and type 2 diabetes on 
lipoprotein subclass particle size and concentration determined by nuclear magnetic 
resonance. Diabetes. 2003;52:453–462

25. Witztum JL, Mahoney EM, Branks MJ, Fisher M, Elam R, Steinberg D. Nonenzymatic 
glucosylation of low-density lipoprotein alters its biologic activity. Diabetes. 
1982;31:283–291

26. Schaefer EJ, McNamara JR, Tayler T, Daly JA, Gleason JA, Seman LJ, Ferrari A, 
Rubenstein JJ. Effects of atorvastatin on fasting and postprandial lipoprotein 
subclasses in coronary heart disease patients versus control subjects. Am J Cardiol. 
2002;90:689–696

27. Bottorff MB. Underidenti�cation and undertreatment issues. J Manag Care Pharm. 
2003;9:6–8.

28. Fisher EA, Pan M, Chen X, et al. The triple threat to nascent apolipoprotein B. Evidence 
for multiple, distinct degradative pathways. J Biol Chem. 2001;276:27855–27863. 

29. Ajoy Kumar,Vibhuti Singh. Atherogenic dyslipidemia and diabetes mellitus: what’s 
new in the management arena. Vascular Health and Risk Management 2010;6:665-
669.

30. Afkhami-Ardekani M, Rashidi M, Shojaoddiny A. Effect of thyroid dysfucntion on 
metabolic response in type 2 diabetic patients. Iranian J Diabetes and Obesity 2010 
Jan;2(1):20-26.

31. Madhu SV, Mittal V, Krishna Ram B, Srivastava DK. Postprandial lipid abnormalities in 
type 2 diabetes mellitus.JAPA. Dec 2005; Vol 53: 1043-1046

32. Ira J Goldberg. Diabetic dyslipidemia: Causes and consequences. The journal of 
clinical endocrinology & metabolism.2001;Vol.86: 965-971

33. Barbara V Howard, James Howard Wm. Pathophysiology and treatment of lipid 
disorders in diabetes. Ronald Kahn C, George L King Alan C Moses, Gordon C Weir, 
Alan M Jacobson, Robert J Smith Editors. In Joslin’s Diabetes mellitus.2005 ; 14th 
edition: lippincott, philedelphia, 563-79                                                                       

34. Karpe F.Mechanisms of post prandial hyperlipidemia-remnants and coronary artery 
disease. Diabetic Medicine .1997; vol 14:  S60-66

35. Geoffrey T Anders. Diabetes and atherosclerosis: the deadliest duo. JAAPA. Apr 2003; 
Vol 16:Web

36. Marie-Louise Moes Grønholdt,  Børge G Nordestgaard, Tina G Nielsen, Henrik 
Sillesen. Echolucent Carotid Artery Plaques Are Associated With Elevated Levels of 
Fasting and Postprandial Triglyceride-Rich Lipoproteins.Stroke.1996; Vol 27: 2166-
2172 

 m 2 112       
  4 115       

92 0 121   6.1 4.1 1.2 N
 m 2 128       
  4 129       

93 0 108   6.2 3.8 0.9 N
 m 2 117       
  4 114       

94 0 92   6.3 2.8 0.8 N
 f 2 102       
  4 100       

95 0 69   5.9 2.5 1.2 N
 m 2 76       
  4 75       

96 0 103   5.7 2.4 1.1 N
 m 2 116       
  4 114       

97 0 102   5.3 3.5 1.1 N
 m 2 104       
  4 104       

98 0 97   6.4 3.9 0.9 N
 f 2 105       
  4 107       

99 0 111   6.6 3.2 0.8 N
 m 2 117       
  4 110       

100 0 109   6.2 2.6 1.1 N
 m 2 116       
  4 119       

101 0 94   6.8 2.3 1.2 N
 m 2 99       
  4 102       

102 0 120   5.9 1.9 1.3 N
 m 2 122       
  4 124       

VOLUME-8, ISSUE-4, APRIL-2019 • PRINT ISSN No 2277 - 8160

  X 17GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



37. Geoffrey T Anders. Diabetes and atherosclerosis: the deadliest duo. JAAPA. Apr 2003; 
Vol 16:Web

38. .Betteridge DJ. Lipid control in patients with diabetes mellitus. Nature Reviews 
Cardiology. 2011 May 1;8(5):278-90.

39. Raymond C, Cho L, Rocco M, Hazen SL. New guidelines for reduction of blood 
cholesterol: Was it worth the wait?. Cleveland Clinic journal of medicine. 2014 
Jan;81(1):11.

40. American Diabetes Association. Standards of medical care in diabetes: 2008. 
Diabetes Care 2008; 31( Suppl. 1): S12– S54F

41. Roy Eldor, MD and Itamar Raz, MD American Diabetes Association Indications for 
Statins in Diabetes. Diabetes Care 2009 Nov; 32(suppl 2): S384-S39

42. Heart Protection Study Collaborative Group. MRC/BHF Heart Protection Study of 
cholesterol lowering with simvastatin in 20 536 high-risk individuals: a randomised 
placebocontrolled trial. The Lancet. 2002 Jul 6;360(9326):7-22.

43. Knopp RH, d’Emden M, Smilde JG, Pocock SJ. Efficacy and safety of atorvastatin in the 
prevention of cardiovascular end points in subjects with type 2 diabetes the 
Atorvastatin Study for Prevention of Coronary Heart Disease Endpoints in Non-
Insulin-Dependent Diabetes Mellitus (ASPEN). Diabetes care. 2006 Jul 1;29(7):1478-
85.

44. Moghadasian MH (1999) Clinical pharmacology of 3-hydroxy-3-methylglutaryl 
coenzyme A reductase inhibitors. Life Sci 65:1329–1337.

45. Chow SC (2009) Immunomodulation by statins: mechanisms and potential impact 
on autoimmune diseases. Arch Immunol Ther Exp (Warsz) 57:243–251.

46. Gazzerro P, Proto MC, Gangemi G, Mal�tano AM, Ciaglia E, Pisanti S, Santoro A, Laezza 
C, Bifulco M. Pharmacological actions of statins: a critical appraisal in the 
management of cancer. Pharmacological reviews. 2012 Jan 1;64(1):102-46.

47. Istvan E. Statin inhibition of HMG-CoA reductase: a 3-dimensional view. 
Atherosclerosis Supplements. 2003 Mar 31;4(1):3-8.

48. Stancu C, Sima A. Statins: mechanism of action and effects. Journal of cellular and 
molecular medicine. 2001 Oct 1;5(4):378-87.

49. Jain A, Pancholi SS, Jain A, Saxena A, Deb L. Statins: Newer Roles Including Lipid 
Lowering Therapy. Iranian Journal of Pharmacology & Therapeutics. 2009 May 
24;8(1):37-46.

50. García MJ, Reinoso RF, Sánchez Navarro A, Prous JR (2003) Clinical pharmacokinetics 
of statins. Methods Find Exp Clin Pharmacol 25:457–48

51. Shitara Y,Sugiyama Y (2006) Pharmacokinetic and pharmacodynamic alterations of 3-
hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitors: drug-drug 
interactions and interindividual differences in transporter and metabolic enzyme 
functions. Pharmacol Ther 112:71–105.

52. Corsini A, Bellosta S, Baetta R, Fumagalli R, Paoletti R, Bernini F (1999) New insights 
into the pharmacodynamic and pharmacokinetic properties of statins. Pharmacol 
Ther 84:413–428.

53. Mukhtar RY, Reid J, Reckless JP (2005) Pitavastatin Int J Clin Pract59(2):239–252
54. Schachter M (2005) Chemical, pharmacokinetic and pharmacodynamic properties of 

statins: an update. Fundam Clin Pharmacol 19:117–125.
55. Saito Y (2009) Critical appraisal of the role of pitavastatin in treating dyslipidemias 

and achieving lipid goals. Vasc Health Risk Manag 5:921–936.
56. Maji D, Shaikh S, Solanki D, Gaurav K. Safety of statins. Indian J Endocr Metab 

2013;17:636-46
57. Ogbera AO, Fasanmade OA, Chinenye S, Akinlade A. Characterization of lipid 

parameters in diabetes mellitus–a Nigerian report. International archives of 
medicine. 2009 Jul 20;2(1):1.

58. Pearson TA, Laurora I, Chu H, Kafonek S. The lipid treatment assessment project (L-
TAP): a multicenter survey to evaluate the percentages of dyslipidemic patients 
receiving lipid-lowering therapy and achieving low-density lipoprotein cholesterol 
goals. Archives of internal medicine. 2000 Feb 28;160(4):459-67.

59. Devarmani S. S, Warad V. G, Mohamed Ayaz Abdulassiz. “HBA1C as a Marker of 
Diabetic Dyslipidemia in Type 2 Diabetic Patients: A Cross Sectional Study”. Journal of 
Evolution of Medical and Dental Sciences 2015; Vol. 4, Issue 39, May 14; Page: 6727-
6740, DOI: 10. 14260/jemds/2015/977. 

60. Casagrande SS, Fradkin JE, Saydah SH, Rust KF, Cowie CC. The prevalence of meeting 
A1C, blood pressure, and LDL goals among people with diabetes, 1988–2010. 
Diabetes care. 2013 Aug 1;36(8):2271-9.

61. Pushparaj JL, Kirubakaran SS. HbA1c as A Predictor of Lipid Pro�le in type 2 Diabetic 
Patients. Journal of Evolution of Medical and Dental Sciences. 2014;3(12):3157-65.

62. Abdulassiz MA. HbA1c marker, Diabetic dyslipidemia, Type 2 diabetes mellitus. 
HbA1c AS A MARKER OF DIABETIC DYSLIPIDEMIA IN TYPE 2 DIABETIC PATIENTS: A 
CROSS SECTIONAL STUDY. 2015 Dec 5(7751).

63. Mohan V, Deepa R, Velmurugan K, Gokulakrishnan K. Association of small dense LDL 
with coronary artery disease and diabetes in urban Asian Indians-the Chennai Urban 
Rural Epidemiology Study (CURES-8). Journal of Association of Physicians of India. 
2005 Feb 1;53(2):95-100.

VOLUME-8, ISSUE-4, APRIL-2019 • PRINT ISSN No 2277 - 8160

18 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS


