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Abstract

Background: The lipid abnormalities are prevalent in diabetes mellitus because
insulin resistance or deficiency affects key enzymes and pathways in lipid
metabolism. This study was planned to determine the lipid profile in patients of
type-2 diabetes in tertiary care centre in Uttarakhand. Materials and Methods:
This was a cross-sectional, hospital based study conducted on 110 patients with
diabetes mellitus (age>16 years) in Department of General Medicine, Dr
Shushila Tewari Memorial Hospital, Haldwani, Uttarakhand. Serum
triglyceride, LDL, VLDL, cholesterol and HDL were noted for each diabetic
patient. All the data was tabulated and subjected to statistical analysis. Result:
Out of total 110 type 2 diabetes mellitus patients, 87.3% (96) had dyslipidemia
and remaining 12.7% (14) had normal lipid profile. The mean age of participants
with dyslipidemia was 58.10 + 8.98 years. The participants with dyslipidemia
comprised of 58.3% males and 41.7% females. The mean total cholesterol,
triglyceride and LDL were significantly higher in participants with poor
glycaemic control (p<0.05). The mean HDL was significantly lower in
participants with poor glycaemic control (p<0.05). Conclusion: Dyslipidaemia
is highly prevalent in diabetics, both males and females and in particular more
prevalent in those with poorly controlled diabetes. Common lipid abnormalities
in diabetes are raised triglycerides, raised serum LDL, raised serum cholesterol
and low serum HDL. It is recommended that lipid profile of patients with
diabetes should be done at regular intervals.

INTRODUCTION

very low-density lipoprotein (VLDL) synthesis and
decrease in lipoprotein lipase activity leading to
decrease of VLDL from peripheral circulation,

Diabetes mellitus (DM) is a common metabolic
disorder characterized by absolute or relative
deficiencies in insulin secretion and/or insulin action
associated with chronic  hyperglycemia and
disturbances of carbohydrate, lipid and protein
metabolism. !

The lipid abnormalities are prevalent in diabetes
mellitus because insulin resistance or deficiency
affects key enzymes and pathways in lipid
metabolism. The term diabetic dyslipidemia
comprises a triad of raised triglycerides, reduced high
density lipoprotein (HDL) and excess of small, dense
low-density lipoprotein (LDL) particles.” Lipid
abnormalities associated with diabetes are termed as
dyslipidaemia rather than hyperlipidaemia because
there may be changes in both quantity and quality of
the lipoproteins.F!

Dyslipidemia is a disorder which arises as a result of
abnormalities in the plasma lipoproteins. The lipid
abnormalities in diabetes include quantitative
changes which occur due to an increase of glucose for

increase in low density lipoprotein-C (LDL-C) levels
and decrease in high density lipoprotein C (HDLC)
levels due to increase in hepatic activity decrease in
VLDL clearance. Qualitative changes consists of
increase of triglyceride (TG), LDL-C and HDL-C,
non-enzymatic glycation of LDL and non-enzymatic
glycation of high density lipoprotein (HDL).1*! Due
to the abnormalities in lipoproteins, diabetes mellitus
is associated with cardiovascular and cerebrovascular
morbidity and mortality worldwide.[™! Dyslipidemia
affects approximately 70% to 97% of people with
diabetes.[!

Early detection and treatment of hyperlipidemia in
patients with type- 2 diabetes can prevent the
progression of cardiovascular disease associated with
atherogenic abnormalities and minimize the risk for
Coronary artery disease. There is paucity of data
regarding lipid profile of type 2 diabetes patients in
North Indian Region, hence the present study was
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planned to study the lipid profile in patients of type- .

2 diabetes in tertiary care centre in Uttarakhand.

MATERIALS AND METHODS

This was a cross-sectional, hospital based study y
conducted on 110 patients with diabetes mellitus in °

Department of General Medicine, Dr Shushila
Tewari Memorial Hospital, Haldwani, Uttarakhand.

Inclusion Criteria

* Age >16 years.

+ Patients with type2DM.

» Giving consent for participation.
Exclusion Criteria

» Patients with type 1DM.

+ Patients with hypothyroidism.

Patients with primary hyperlipidemic disorder.
Patients with severe systemic disease including
hypertension, cardiac and renal disease.

Patients with malignancy.

Pregnancy with gestational DM

Patients on treatment for dyslipidemia.

Patients not giving the consent for study

Dyslipidemia was defined as any one of the
following:

Total cholesterol level > 240 mg/dl.

Triglyceride level > 150 mg/dl.

Low density lipoprotein cholesterol level > 140
mg/dl.

High density lipoprotein cholesterol level <40
mg/dl.

All the data was tabulated and subjected to statistical

analysis.
RESULTS
Table 1: Patient Characteristics
Patient Characteristics Number Percentage
Age Group (Years) 31-40 2 1.8%
41-50 23 20.9%
51-60 44 40%
61-70 34 30.9%
>70 7 6.4%
Gender Male 64 58.2%
Female 46 41.8%
Residence Rural 59 53.6%
Urban 51 46.4%
Socioeconomic Status Upper Class 2 1.8%
Upper Middle 16 14.5%
Lower Middle 49 44.5%
Upper Lower 25 22.7%
Lower 18 16.5%
Duration Of Daibetes (Years) <5 37 33.6%
>5 73 66.4%
Table 2: Distribution of Laboratory parameters
Laboratory parameters Range Number Percentage
Blood sugar Fasting blood sugar 126 - 140 19 17.3%
(mg/dl) >140 91 92.7%
Post prandial blood sugar 200 - 300 60 54.5%
(mg/dl) >300 50 45.5%
Glycaemic control Good Hbalc <7% 16 14.5%
Poor Hbalc >7% 94 85.5%
Lipid profile Total cholesterol <240 61 55.5%
(mg/dI) >240 49 44.5%
Triglyceride (mg/dl) <150 24 21.8%
>150 86 78.2%
Ldl (mg/dl) <140 79 71.8%
>140 31 28.2%
VIdI (mg/dl) <40 26 23.6%
>40 84 76.4%
Hdl (mg/dl) <40 82 74.5%
>40 28 25.5%

In the present study, out of total 110 type 2 diabetes mellitus patients, 87.3% (96) had dyslipidemia and remaining

12.7% (14) had normal lipid profile.

Table 3: Characteristics of patients with Dyslipidemia

Characteristics Number (n=96) Percentage
Age group (years) 31-40 2 2.1%
41-50 18 18.8%
51-60 39 40.6%
61-70 30 31.3%
>70 7 7.2%
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Gender Male 56 58.3%
Female 40 41.7%
Residence Rural 52 54.2%
Urban 44 45.8%
Socioeconomic status Upper class 2 2.1%
Upper middle 15 15.6%
Lower middle 42 43.8%
Upper lower 22 22.9%
Lower 15 15.6%
Glycaemic control Good 6 6.2%
Poor 90 93.8%

Table 4: Comparison of Lipid Profile based on Glycaemic Control

Lipid profile Good glycaemic control Poor glycaemic control P value
(hbalc<7%) N=16 (hbalc>7%) N=94

Mean total cholesterol(mg/dl) 200.88 + 32.44 228.30 + 33.15 0.0027

Mean IdI (mg/dl) 112.00 + 17.61 128.94 +17.40 0.0005

Mean triglyceride (mg/dl) 181.50 + 64.25 243.36 + 64.03 0.0005

Mean hdl (mg/dl) 39.75 £ 4.77 36.38 + 3.88 0.0024

Mean vidl (mg/dl) 42.19+7.85 51.51 + 10.27 0.0008

Table 5: Comparison of Lipid Profile in different studies

Study Prevalence of High Prevalence of High Prevalence of High Prevalence of lower
Total Cholesterol TG LDL HDL

Al Ghadeer HA et 32.3% 33.9% 57.7% 22.1%

all5

Dagnew B et al16 34.1% 48.2% 41.1% 44.4%

Mehta RK et al12 82.1% 73.7% 94.2% 46.9%

Present Study 44.5% 78.2% 44.5% 74.5%

DISCUSSION consistent with the findings of Ahmmed MS et al,®!

The mean duration of diabetes in our study was
observed to be 5.84 + 2.64 years, which is
comparable to mean duration of diabetes in study by
Kohlar U et al (5.13 + 4.50 years).["]

In this study, we observed that 14.5% participants
had good glycaemic control (HbAlc<7%) and 85.5%
had poor glycaemic control (HbA1c>7%). This is
consistent with findings of Kohlar U et al,[l who
observed in their study that 12% patients had well
controlled diabetes (HbA1C < 7%) and 88% patients
had poorly controlled diabetes (HbA1C >7%).

The mean age of participants with dyslipidemia was
58.10 + 8.98 years in the present study. This is
consistent with study of Ahmmed MS et al,® which
showed that increased age is positively associated
with dyslipidemia. We observed that out of total 96
participants  with  dyslipidemia, majority of
participants (40.6%) belonged to the age group 51-60
years, followed by 31.3% in age group 61-70 years,
18.8% in 41-50 years, 7.2% were above 70 years of
age and only remaining 2.1% were between 31 to 40
years of age. Though no evidence has yet been
identified that age directly impacts serum lipid
profiles but inherited genetic characteristics, insulin
resistance and degenerative processes might be
associated with age.’! Another study found that
increasing age was associated with dyslipidemia in
type-2 diabetic patients because of their workload
and poor physical activity,[1011

The participants with dyslipidemia in our study
comprised of 58.3% males and 41.7% females. The
total prevalence rate of dyslipidemia was high in both
male (87.5%) and female respondents (86.9%),

and Kohlar U et al.l'!l The higher prevalence of
dyslipidemia in males was reported by Mehta RK et
al.l}? On the contrary, some studies have reported
that female diabetic patients were significantly
associated with dyslipidemia, which could be
ascribed to their working hours and work
spheres.[13.14]

In the present study, out of 16 patients with good
glycaemic control, 10 patients had normal lipid
profile and 6 patients had dyslipidemia. On the other
hand, out of 94 patients with poor glycaemic control,
only 4 patients had normal lipid profile and 90
patients had dyslipidemia. There was a significant
association between prevalence of dyslipidaemia and
glycaemic control in our study.*>16]

The study by Mohan V et al,[*") also showed that TG,
TC, LDL, and VLDL are significantly higher in
diabetics and HDL was significantly lower in
diabetics.

A study by Awadalla H et al,*® showed no
significant differences in TG, TC, LDL, and HDL
levels between the glycemic control group and the
uncontrolled group. A study by Klisic A et al,[*%
reported an association of high HbAlc levels with
abnormal TG, TC, LDL, and HDL.

CONCLUSION

This study highlighted the magnitude of dyslipidemia
in type 2 diabetic patients. Dyslipidaemia is highly
prevalent in diabetics, both males and females and in
particular more prevalent in those with poorly
controlled diabetes. Common lipid abnormalities in
diabetes are raised triglycerides, raised serum LDL,
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raised serum cholesterol and low serum HDL. It is
recommended that lipid profile of patients with
diabetes should be done at regular intervals. Efforts
should be made to increase awareness to public about
diabetic dyslipidemia, benefits of change in lifestyle
and regular intake of medication and thus, decreasing
the prevalence of dyslipidemia among diabetic
patients.

Limitations

Further studies with larger sample size are
recommended. This study did not measure plasma
insulin concentration which would have enabled to
find association with insulin resistance. Smoking and
alcoholism which may affect lipid parameters were
not taken into consideration in this study. Pre-
diabetic patients with impaired glucose tolerance
may also be included in future studies.

REFERENCES

1. Abou-Seif MA, Youssef AA. Evaluation of some biochemical
changes in diabetic patients. Clin Chim Acta. 2004;346:161—
70.

2. Taskinen MR. Diabetic dyslipidemia. Atheroscler Suppl.
2002;3(1):47-51.

3. Ayodele OE, Alebiosu CO, Salako BL. Diabetic nephropathy
- A review of the natural history, burden, risk factors and
treatment. J Natl Med Assoc. 2004;96(11):1445-54.

4. Arora M, Koley S, Gupta S, Sandhul JS. A Study on Lipid
Profile and Body Fat in Patients with Diabetes Mellitus.
Punjab, India. Anthropologist, 2007;9(4):295-8.

5. Gadi R, Samaha FF. Dyslipidemia in type 2 diabetes mellitus.
Current Diabetes Reports. 2007;7(3):228-34.

6. Chamba NG, Shao ER, Sonda T, Lyaruu IA. Lipid Profile of
Type 2 Diabetic Patients at a Tertiary Hospital in Tanzania:
Cross Sectional Study. J Endocrinol Diab. 2017;4(1):1-6.

7. Kolhar U, Priyanka P. Study of serum lipid profile in type 2
diabetes mellitus patients and its association with diabetic
nephropathy. Int J Adv Med 2017;4:1513-6.

8. Ahmmed MS, Shuvo SD, Paul DK, Karim MR,
Kamruzzaman M, Mahmud N, et al. Prevalence of
dyslipidemia and associated risk factors among newly
diagnosed Type-2 Diabetes Mellitus (T2DM) patients in

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

Kushtia, Bangladesh. PLOS Global Public Health. 2021 Dec
7;1(12):e0000003.

Bayram F, Kocer D, Gundogan K, Kaya A, Demir O, Coskun
R, et al. Prevalence of dyslipidemia and associated risk factors
in  Turkish adults. Journal of clinical lipidology.
2014;8(2):206-16.

Sharma U, Kishore J, Garg A, Anand T, Chakraborty M, Lali
P. Dyslipidemia and associated risk factors in a resettlement
colony of Delhi. Journal of clinical lipidology. 2013;7(6):653-
60.

Wilson PW, D’Agostino RB, Levy D, Belanger AM,
Silbershatz H, Kannel WB. Prediction of coronary heart
disease using risk factor categories. Circulation. 1998 May
12;97(18):1837-47.

Mehta RK, Koirala P, Mallick RL, Parajuli S, Jha R.
Dyslipidemia in Patients with Type 2 Diabetes Mellitus in a
Tertiary Care Centre: A Descriptive Cross-sectional Study.
JNMA J Nepal Med Assoc. 2021;59(236):305-9.

Haile K, Timerga A. Dyslipidemia and Its Associated Risk
Factors Among Adult Type-2 Diabetic Patients at Jimma
University Medical Center, Jimma, Southwest Ethiopia.
Diabetes Metab Syndr Obes. 2020;13:4589-97.

Katulanda P, Dissanayake HA, De Silva SDN, Katulanda GW,
Liyanage IK, Constantine GR, et al. Prevalence, patterns, and
associations of dyslipidemia among Sri Lankan adults-Sri
Lanka Diabetes and Cardiovascular Study in 2005-2006. J
Clin Lipidol. 2018;12(2):447-54.

Al Ghadeer HA, Al Bargi M, Almaghawi A, Alsultan AS,
Alghafli JA, AlOmaish MA, et al. Prevalence of Dyslipidemia
in Patients With Type 2 Diabetes Mellitus: A Cross-Sectional
Study. Cureus. 2021;13(12):e20222.

Dagnew B, Yeshaw Y, Geremew D, Angaw DA, Dagne H,
Alemayehu M, et al. Hypertriglyceridemia and Other Plasma
Lipid Profile Abnormalities among People Living with
Diabetes Mellitus in Ethiopia: A Systematic Review and
Meta-Analysis. Biomed Res Int. 2021;2021:7389076.

Mohan V, Vishwanath VN. Study of Serum Lipid Profile in
Type-2 Diabetes Mellitus Patients. Acad. J Med.
2019;2(1):15-7.

Awadalla H, Noor SK, Elmadhoun WM, Bushara SO,
Almobarak AO, Sulaiman AA, et al. Comparison of serum
lipid profile in type 2 diabetes with and without adequate
diabetes control in Sudanese population in north of Sudan.
Diabetes Metab Syndr. 2018;12:961-4.

Klisic A, Kavaric N, Jovanovic M, Zvrko E, Skerovic V,
Scepanovic A, et al. Association between unfavorable lipid
profile and glycemic control in patients with type 2 diabetes
mellitus. J Res Med Sci. 2017;22:122.

1617

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556



