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Association between FBS and serum lipid levels
in diabetic dyslipidemic patients

Manjusha K. '*, Shafeeq Mattummal?, Nayana Thankachan', Amala Thaha’, Deepthi S.', Anil Babu A.}, R. Raju*

1 Department of Pharmacy Practice, National College of Pharmacy , Manassery P.O, Kozhikode, Kerala, India.
2 Department of Cardiology, KMCT Medical College Hospital, Manassery P.O, Kozhikode, Kerala, India.

ARTICLE HISTORY
Received: 06.01.2017
Accepted: 13.03.2017

Available online: 30.03.2017

Keywords:

Type 2 diabetes, dyslipidemia, LDL, HDL,
TG, correlation

*Corresponding author:

Email : manjushakoodathil@gmail.com
Tel.: +91 - 8943816632

ABSTRACT

Diabetes mellitus is the most common metabolic disorder which
is characterised by increased blood glucose level. Lipoprotein
metabolism disorder is most common in type 2 diabetes mellitus
and is known as diabetic dyslipidemia. It is characterized by
increased total cholesterol, increased triglycerides (TGQG),
increased low density lipoprotein cholesterol (LDL-C) and
decreased high density lipoprotein cholesterol (HDL-C). Aim of
the study was to analyze the correlation between FBS and
different lipid parameters. Study was conducted as a prospective
observational study in the cardiology department of a 500
bedded tertiary care hospital. In this study 165 diabetic
dyslipidemic patients were chosen. FBS and serum lipid levels of
these patients were analysed. There is a significant positive
correlation between FBS, TG and LDL, and also there is a
significant negative correlation between FBS and HDL.From
this study it is concluded that increased levels of serum glucose
are associated with increased levels of TG, LDL and decreased
levels of HDL.

INTRODUCTION

ipid abnormalities are associated with increased risk of

cardiovascular events in both diabetic and non diabetic

patients. Various studies have demonstrated that LDL,
HDL, and triglycerides are independent predictors of CVD [1]. In
the general population the incidence of cardiovascular disease is
more common in patients with type 2 diabetes [2].

Lipoprotein metabolism disorder in diabetic population is
known as diabetic dyslipidemia. It is characterized by increased
total cholesterol, increased triglycerides (TG), increased low
density lipoprotein cholesterol (LDL-C) and decreased high
density lipoprotein cholesterol (HDL-C). In T2DM reduction in
the suppression of hormone sensitive lipase activity, results in the
increased intracellular hydrolysis of TG in the adipose tissues and
also the free fatty acid released in the portal circulation stimulate
VLDL secretion from liver leading to excess circulating TG
concentration. LDL is produced from VLDL by a process known
as beta shift. Thus, the pathogenesis of diabetic dyslipidemia is a
complex phenomenon [3,4].

National Cholesterol Education Programme Adult Treatment
IIT has been the recently revised and framed guideline which help
the physician to provide better treatment to cardiovascular
patients targeting low density lipoprotein as their primary goal

[5].

MATERIALSAND METHODS

This is a prospective observational study which was
conducted in cardiology department of a tertiary care teaching
hospital after getting approval from an independant ethics
committee. A total number of 165 patients were enrolled in the
study based on predetermined inclusion and exclusion criteria.
Cardiovascular patients age 30 years or more who were diagnosed
to have both diabetes and dyslipidemia including those newly
diagnosed with dyslipidemia and already on hypolipidemic
therapy with a lipid profile of LDL-C >100mg/dl, total
cholesterol >200mg/dl,HDL-C <40mg/dl and >60mg/dl and
serum triglyceride >150mg/dl or change in any one of the above
lipid parameter, as per NCEP ATP III guidelines were included in
the study pregnant women and lactating mothers and mentally
retarded were excluded from the study. All the required study
materials (informed consent document, patient information sheet,
patient information leaflet and data entry form) were designed.
Lipid profile and fasting blood sugar levels were collected and
correlated using pearson coefficient test. The correlation
analysis was done for calculating the extend of association
between various lipid parameters and FBS level. The correlation
coefficient and its p value were found out.

RESULTS

In our study 165 patients were enrolled as per the inclusion
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criteria. After statistical analysis of then collected data the
following results were obtained. Table 1 shows the correlation
between FBS and Triglycerides (r=0.431). Table 2 shows the
correlation between FBS and LDL (R=0.447). Table 3 shows
correlation between FBS and HDL (r=-0.320).

DISCUSSION

In our study a significant positive correlation was observed
between FBS and triglyceride levels. A positive and significant
correlation means, FBS is increasing with increase in

Table 1 : Correlation between FBS and Triglycerides

triglycerides and vice versa. Similarly a significant correlation
between FBS and LDL was also evident.

But in the case of HDL-C, a significant negative correlation
was found which means, serum HDL-C levels decreased with rise
in FBS levels and vice versa. A previous correlation study by
P.Samatha et al showed a positive significant correlation between
FBS and TG (r = 0.514) [8] . In a similar study, Khan et al. have
showed the existence of a direct correlation between FBS with
TC, TG and LDL and inverse correlation with HDL. HDL-C

Here the p-value is less than the significance level 0.01; the correlation between FBS and triglycerides is significant. A positive and
significant correlation means, FBS is increasing with increase in triglycerides and decreasing with decrease in triglycerides.

Mean SD Correlation | p — value
FBS 248.0 64.57
0.431** 0.000
Triglycerides 145.8 39.61 Correlation is significant
at 0.01 level.

Fig. 1 : Scatter Plot Showing Correlation between FBS and Triglycerides.
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Table 2 : Correlation between FBS and LDL

Here the p-value is less than the significance level 0.01; the correlation between FBS and LDL is significant. A positive and
significant correlation means, FBS is increasing with increase in LDL and decreasing with decrease in LDL.

Mean SD Correlation | p — value
FBS 248.0 64.57
0.447%* 0.000 ** Correlation is
LDL 149.1 30.10 significant at
0.01 level.
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Fig. 2 : Scatter Plot Showing Correlation between FBS and LDL
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Table 3 : Correlation between FBS and HDL

Here the p-value is less than the significance level 0.01; the correlation between FBS and HDL is significant. A negative
and significant correlation means, FBS is increasing with decrease in HDL and decreasing with increase in HDL.

Mean SD Correlation | p — value
FBS 248.0 64.57
-0.320%* 0.000 ** Correlation is
HDL 3 159 8067 Significant at
0.01 level.
Fig. 3 : Scatter Plot Showing Correlation between FBS and HDL
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Table 4: Percentage distribution of lipid parameters
Male Female
Frequency Percentage Frequency Percentage
LDL 104 63.03 50 30.30
TG 58 35.15 26 15.75
HDL 88 53.33 45 27.27
TC 50 30.30 20 12.12
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levels were low in majority of the diabetic group in his study
population. This decrease was found to be significant in T2DM
patients[9]. Similar study by Harno K et al also reported a
reduction in HDL-C in diabetic patients. This was attributed to the
increased activity of hepatic lipases, which plays a major role in
HDL-C metabolism [10]. However,a study by Joshi Raj Keshab et
al reported a controversial statement, where no significant
positive changes in HDL-C levels in diabetic patients were
observed. Thus, it can be concluded that low HDL-C (<40 mg/dl)
is an important CHD predictor and elevated HDL-C (40-60mg/dl)
is a protector against CHD [11]. The findings in our study were
consistent with the results of previous studies by Singh U et al and
Del- Yassin H etal [12,13 ]. Reports by Nathan DM et al had
very well confirmed the previous observations of increased LDL-
C and decreased HDL-C in the type 2 diabetic population [14]. A
Study by Agrawal Jyoti et al also suggested the abnormality in
lipid metabolism in diabetic patients due to a difference in LDL
receptor genes. In T2DM patients, LDL uptake by fibroblasts may
be impaired. This results in increased LDL-C and decreased
HDL-C and increased LDL:HDL ratio in type 2 diabetics. An
elevated TG itself contribute to CVD in normal as well as in
diabetic patients. It supports the atherogenic state seen with
hyperglycemia[15].

CONCLUSION

The results of our study shows that elevated levels of FBS
were associated with an increase in TG, LDL-C and decrease in
HDL-C levels. This indicates that the diabetic population are
more prone to cardiovascular diseases and they should undergo
early monitoring and aggressive dyslipidemia management.

ACKNOWLEDGMENT

I thank Dr. Shafeeq Mattummal and Mr. Anil Babu A for their
encouragement and guidance in the execution of this study. I also
thank my co-authors for their valuable suggestions and timely
help, the cardiology faculty for their support and our beloved
patients for their cooperation during the study.

REFERENCES

1.  Haffner S M. Dyslipidemia management in adults with
diabetes.Diabates Care. 2004 jan:27 :s68-s71

2. Garcia MJ, McNamara PM, Gordon T, Kannell WB.
Morbidity and mortality in diabetics in the Framingham
population. Sixteen year follow-up. Diabetes. 1974; 23:
105-111.

3.  Krauss M Ronald. Lipid and lipoproteins in patients with
type 2 diabetes. Diabetes care 2004 june;27(6):1496-1504.

4. Bask C Raman, Chatterjee Manas, Sarma P SA, An
overview on management of diabetic dyslipidemia, Journal
of diabetes and endocrinology 2013;Vol4(3);27-36

5. Horton D Jay, Goldstein L Joseph, Brown S Michael.
SREBPs: activators of the complete program of cholesterol
and fatty acid synthesis in the liver. The Journal of Clinical
Investigation 2002 may;109(9):1125-1131

6. Grundy M Scott, Cleeman [ James, Merz Bairey Noel,
Brewer Bryan, Clark T Luther, Hunninghake B Donald et al.
Implications of recent clinical trials for the National
Cholesterol Education Program Adult Treatment Panel 111
guidelines. Circulation 2004;110:227-239.

7.  Talwalkar PG, Sreenivas C G, Gulati Ashish, Baxi Hemang.

10.

11.

12.

13.

14.

15.

Journey in guidelines for lipid management: from adult
treatment panel (ATP )- I to ATP III and what to expect in
ATP IV. Indian Journal of Endocrinology And Metabolism
2013 July-aug;17(4):628-635.

P Samatha, M Venkateswarlu and V Prabodh Siva.Lipid
profile levels in type 2 diabetes mellitus from the tribal
population of Adilabad in Andhra Pradesh, Indian Journal
of clinical and diagnostic research 2012 may;6(4):590-592

Khan HA, Sobki SH, Khan SA. Association between
glycaemic control and serum lipids profile in type 2 diabetic
patients: HbAlc predicts dyslipidaemia. ClinExp Med.
2007;7(1):24-9

Harno K, Nikkila E A, Kussi T. Metabolism of cholesterol
and post heparin plasma hepatic endothelial lipase activity:
Relationship to obesity and non insulin dependent diabetes
mellitus. Diabetologia 1980;19:28

Joshi Raj Keshab et al. Correlation of type 2 diabetes
mellitus and dyslipidemia among Nepalese. Asian journal
of pharmaceutical and clinical research 2014;7(5):295-299

Singh U, Singh S, Kocchar A. Therapeutic potential of
antidiabetic nutraceutical. Phytopharmacology 2012; 2:
144-169

Del- Yassin H, Hasso NM, Aal-Rubayi A. Lipid profile and
lipid peroxidation pattern pre and post excersise in coronary
heart disease. Turk J Med Sci2005;53:223-228

Nathan DM. Initial management of glycemia in type 2
diabetes mellitus. N Engl J Med 2002;347(17):1342-1349.

Agrawal Jyoti, Bharihoke Neelam, Kar Anand. Moderate
correlation of fasting blood sugar with different parameters
may a signal insulin resistance in normal population.
International journal of pharmacy and pharmaceutical
sciences 2014 april; 6(5): 683-685.

1621



