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Abstract 
Aim: The aim of the present study was to evaluate the patterns of dyslipidaemia in newly diagnosed type 2 
diabetes mellitus (T2DM) patients and to understand the initial management options utilised by the treating 
physician. 
Material & Methods: This retrospective observational study observed patterns of dyslipidemia and 
management strategy in newly diagnosed Patients of type 2 diabetes mellitus-2 (REMAP-2) study was 
conducted at department of General Medicine  in between the duration of 1 year. Clinicians at the respective 
center captured the data in REMAP-2 study data capture form. Dyslipidemia was considered as: total cholesterol 
>200 mg/dl, low density lipoprotein cholesterol (LDL-C) >100 mg/dl, high density lipoprotein cholesterol 
(HDL-C) <40 mg/dl, or triglyceride >150 mg/dl. 
Results: The patients had a mean age of 54.6±10.32 years, and majority of the patients were males (65%) while 
females constituted 35% of the study population. More than half of the patients were either overweight (40%, 
n=4000) or obese (18.6%, n=1860). The triglyceride levels were found to be high (>150 mg/dl) in 85% 
(n=8190) of patients. Approximately one fourth (26.90%) of newly diagnosed T2DM patients were found to be 
smokers in this study. Around 52.30 percentages patients had positive family history of diabetes. Most of the 
patients were not very physically active or lightly active. In the context of dietary pattern, majority (60%) of the 
patients were non- vegetarian. Hypertension (71.10%) was the most common comorbidity followed by coronary 
artery disease (23.50%) in patients of newly diagnosed T2DM with dyslipidemia. Statin therapy was used in 
94.80% (n=9480) patients, of which atorvastatin was the most (77.74%) preferred statin therapy. 
Conclusion: This study on newly diagnosed T2DM patients with dyslipidemia found that majority of the 
patients had hypertriglyceridemia, family history of diabetes and was physically inactive. More than half of 
T2DM patients were either overweight or obese. More than 2/3rd of the patients had mixed dyslipidemia. 
Statins were prescribed to the majority of these patients and atorvastatin was the most commonly prescribed 
statin in Indian T2DM. patients with dyslipidemia. 
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Introduction 

Diabetes mellitus (DM) is a chronic disease 
condition associated with hyperglycemia resulting 
from an imbalance in insulin secretion and insulin 
action or cooperation of. [1,2] Of all cases of 
diabetes, more than 90% are detected as type-2 
diabetes mellitus (T2DM) around the world. [3] 
Diabetes is considered to confer at least a two-fold 
excess risk for cardiovascular diseases (CVD), 
independently from other conventional risk factors. 
[4,5] In T2DM patients, there is often an elevated 
cardiovascular risk for several years before 

biochemical hyperglycaemia begins. Obesity and 
insulin resistance, combined with hypertension and 
dyslipidaemia, commonly referred to as metabolic 
syndrome, are also present during this period. [6] 
Intensive glycaemic control has essentially failed to 
significantly improve cardiovascular outcomes in 
clinical trials.4  Dyslipidaemia is common in 
diabetes and there is convincing evidence that 
cholesterol lowering improves cardiovascular 
outcomes, even in patients with unremarkable lipid 
profiles. [7,8] 
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Dyslipidemia, characterized by an abnormal lipid 
profile, is one of the major risk factors for 
cardiovascular disease in patients with diabetes, [9] 
and is mainly due to increased free fatty acids flux 
secondary to insulin resistance. [10] Metabolic 
syndrome with its associated insulin resistance 
leads to increased lipolysis by reducing inhibition 
of hormone-sensitive lipase in adipose tissue, 
thereby stimulating portal flux of free fatty acids to 
the liver. [11,12] These fatty acids in turn disrupt 
the activity of the hormone lipoprotein lipase 
causing an overproduction of triglyceride-rich 
lipoproteins [very-low-density lipoprotein (VLDL) 
and Chylomicrons] which are commonly associated 
with a reduction in HDL-c and an increase in small 
dense oxidized LDL-c levels. [13,14]  

The lipid changes associated with diabetes mellitus 
are attributed to increased free fatty acid flux 
secondary to insulin resistance and aggravated by 
increased inflammatory adipokines. [15] Low 
density lipoprotein cholesterol (LDL-C) in patients 
with diabetes underestimates the atherogenic 
contribution of triglyceride-rich particles, and non-
high density lipoprotein (HDL) cholesterol is a 
good measure of atherogenicity in diabetes. [16] 
The availability of several lipid-lowering drugs and 
nutritional supplements offers novel and effective 
options for achieving target lipid levels in people 
with diabetes. The use of combination of statins 
with fibrates or nicotinic acid in reducing 
cardiovascular events is inconclusive. [17] It is 
vital to understand the demographic profile, pattern 
of dyslipidaemia and initial management approach 
in T2DM patients with abnormal lipid profile. 
Hence the study was designed to evaluate the 
patterns of dyslipidaemia in newly diagnosed 
T2DM patients, to evaluate the glycaemic status of 
the patients and the initial management options 
utilised by the treating physician. 

Material & Methods 

A retrospective observational study evaluates 
recent trends in the patterns of dyslipidaemia and 

Management strategy in newly diagnosed Patients 
of type 2 diabetes mellitus. The study was 
conducted at Department of General Medicine, 
Patna Medical College and Hospital, Patna, Bihar, 
India in between the duration of 1 year. A total of 
10,000 patients of newly diagnosed T2DM with 
dyslipidemia identified were included in this study. 
The respective physicians, diabetologists, 
endocrinologists and cardiologists collected the 
data retrospectively in the predesigned REMAP-2 
study data capture form. 

Methodology 

The details on patient’s diagnosis, age, gender, 
dietary habit, level of physical activity, family 
history of T2DM, status of obesity, history of 
smoking, presenting complaints, comorbid 
conditions, stage of chronic kidney disease (CKD) 
if present, glycemic status [Glycated hemoglobin 
(HbA1c), fasting blood glucose (FBG), 
postprandial blood glucose (PPBG)], lipid profiles, 
dietary advice, prescribed anti-diabetic drugs and 
lipid lowering drugs were captured from the 
medical records. Patients were selected based on 
treating physician’s discretion, and no additional 
evaluations or investigations were performed 
during data capture in this real world, observational 
study. The dyslipidemia was defined if any of these 
four conditions were met: total cholesterol >200 
mg/dl or LDLC >100 mg/dl, or HDL-C <40 mg/dl 
or triglycerides (TG) >150 mg/dl. The mixed 
dyslipidemia was defined as TG >150 mg/dl, total 
LDL-C >100 mg/dl or HDL-C <40 mg/dl. 

Statistical Analysis: Descriptive statistics was 
used for demographic and baseline characteristics. 
Categorical variables were summarized with 
frequency and percentage, whereas count, mean, 
and standard deviation were presented for 
continuous variables. Statistical analyses were 
performed using Microsoft excel (IBM Corp., 
USA). 

Results

 
Table 1: Baseline demography and disease characteristics 

Parameters 
Age (Years), mean ± SD 54.6±10.32 
Gender, N (%) 
Men 6500 (65) 
Women 3500 (35) 
Weight (kg), mean ± SD 74.36±12.08 
BMI (kg/m2) 27.3 
Weight status, N (%) 
Underweight 340 (3.40) 
Normal BMI (Kg/m2) 3800 (38) 
Overweight 4000 (40) 
Obese 1860 (18.60) 
Lipid parameters, (mg/dl), N (%) 
Total cholesterol >200 7625 (76.25) 
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LDL-C >100 8640 (86.40) 
HDL-C <40 3990 (39.90) 
TG >150 8678 (86.78) 
Glycaemic parameter, mean (SD)* 
HbA1c% 150 (1.50) 
FBG in mg/dl 176 (43.05) 
PPBG in mg/dl 256.34 (65.70) 
Smoking history, N (%) 
Yes 2690 (26.90) 
No 7310 (73.10) 
Family history of diabetes present, N (%) 5230 (52.30) 
Dietary pattern, N (%)† 
Non-vegetarian 6000 (60) 
Vegetarian 4000 (40) 
Physical activity, N (%)# 
Not very active 3270 (32.60) 
Lightly active 4680 (46.80) 
Active 1900 (1900) 
Very active 150 (1.50) 

 
The patients had a mean age of 54.6±10.32 years, 
and majority of the patients were males (65%) 
while females constituted 35% of the study 
population. More than half of the patients were 
either overweight (40%, n=4000) or obese (18.6%, 
n=1860). The triglyceride levels were found to be 
high (>150 mg/dl) in 85% (n=8190) of patients. 
Approximately one fourth (26.90%) of newly 

diagnosed T2DM patients were found to be 
smokers in this study. Around 52.30 percentages 
patients had positive family history of diabetes. 
Most of the patients were not very physically active 
or lightly active. In the context of dietary pattern, 
majority (60%) of the patients were non- 
vegetarian.

Table 2: Proportion of patients with comorbidities in T2DM with dyslipidemia 
Comorbidity Frequency (%) 

Hypertension 7110 (71.10) 
Coronary artery disease 2350 (23.50) 
Heart failure 514 (5.14) 
Chronic kidney disease 10 (0.01) 
Hypothyroid 8 (0.08) 
Cancer 4 (0.04) 
Metabolic syndrome 4 (0.04) 

Hypertension (71.10%) was the most common comorbidity followed by coronary artery disease (23.50%) in 
patients of newly diagnosed T2DM with dyslipidemia. 

Table 3: Prescribed statin therapy in newly diagnosed T2DM patients with dyslipidaemia 
Drugs % 
Pitavastatin 4 mg 0.04 
Pitavastatin 3 mg 0.10 
Pitavastatin 2 mg 0.20 
Pitavastatin 1 mg 0.12 
Rosuvastatin 80 mg 0.80 
Rosuvastatin 40 mg 8 
Rosuvastatin 20 mg 11 
Rosuvastatin 10 mg 2 
Atorvastatin 80 mg 0.70 
Atorvastatin 40 mg 18 
Atorvastatin 20 mg 34 
Atorvastatin 10 mg 25.04 

Statin therapy was used in 94.80% (n=9480) patients, of which atorvastatin was the most (77.74%) preferred 
statin therapy. 
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Table 4: Prescribed antidiabetic medications 
Drugs % 
Metformin 86 
DPP4i 62 
SGLT2i 44 
Sulfonylurea 42 
Pioglitazone 7 
Insulin 6 
AGI 5 
GLP1 analogues 0.50 

 
Metformin (86%) was the most commonly 
prescribed antidiabetic agent in T2DM patients 
with dyslipidaemia followed by dipeptidyl 
peptidase 4 inhibitors (DPP4i, 62%) and sodium-
glucose cotransporter 2 inhibitor (SGLT2i, 44%). 

Discussion 

Type 2 diabetes mellitus (T2DM) is associated with 
a considerably increased risk of premature 
atherosclerosis, particularly coronary heart disease 
(CHD) and peripheral arterial disease. [18,19] 
Diabetes is considered to confer at least a twofold 
excess risk for cardiovascular diseases (CVD), 
independently from other conventional risk factors. 
[20,21] In T2DM patients, there is often an 
elevated cardiovascular risk for several years 
before biochemical hyperglycaemia begins. 
Obesity and insulin resistance, combined with 
hypertension and dyslipidaemia, commonly 
referred to as metabolic syndrome, are also present 
during this period.5 Intensive glycaemic control 
has essentially failed to significantly improve 
cardiovascular outcomes in clinical trials. [20] 
Dyslipidaemia is common in diabetes and there is 
convincing evidence that cholesterol lowering 
improves cardiovascular outcomes, even in patients 
with unremarkable lipid profiles. [8,19] 

The patients had a mean age of 54.6±10.32 years, 
and majority of the patients were males (65%) 
while females constituted 35% of the study 
population. More than half of the patients were 
either overweight (40%, n=4000) or obese (18.6%, 
n=1860). The triglyceride levels were found to be 
high (>150 mg/dl) in 85% (n=8190) of patients. 
Around 52.30 percentages patients had positive 
family history of diabetes. Most of the patients 
were not very physically active or lightly active. In 
the context of dietary pattern, majority (60%) of the 
patients were non- vegetarian. Almost half of 
newly diagnosed T2DM patients had positive 
family history for T2DM. Hypertension was widely 
prevalent in newly diagnosed patients of T2DM 
with dyslipidaemia. A remarkably high prevalence 
of hypertension was noted (72.33%) in the present 
study. Epidemiological studies have established 
that prevalence of hypertension is associated with 
increase in blood lipid levels. [22] This could be 
due to common pathophysiological aetiologies, 

resulting in dysregulation of adipocytokine release 
from adipose tissue and changes in arterial 
properties. [23] Approximately one fourth (26.90%) 
of newly diagnosed T2DM patients were found to 
be smokers in this study. These results are 
comparable to one of the recently published 
systematic review and meta-analysis, which 
showed the global mean prevalence of tobacco use 
in T2DM patients as 20.81%. [24] Studies have 
shown that intensity of smoking is associated with 
small but significant increases in LDL-C and 
decreases in HDL-C. [25] 

In the management of diabetic dyslipidaemia, 
lifestyle modifications are the first-line 
intervention, which include weight loss, dietary 
modification, and aerobic exercise. [26] Obesity 
increases insulin resistance and is associated with 
increased TGs and LDL-C, and decreased HDL-C. 
[27] Hypertension (71.10%) was the most common 
comorbidity followed by coronary artery disease 
(23.50%) in patients of newly diagnosed T2DM 
with dyslipidemia. Statin therapy was used in 
94.80% (n=9480) patients, of which atorvastatin 
was the most (77.74%) preferred statin therapy. 
Metformin (86%) was the most commonly 
prescribed antidiabetic agent in T2DM patients 
with dyslipidaemia followed by dipeptidyl 
peptidase 4 inhibitors (DPP4i, 62%) and sodium-
glucose cotransporter 2 inhibitor (SGLT2i, 44%). 
Metformin decreases serum TGs in addition to 
improving insulin resistance. [28] Metformin 
therapy appreciably improves dyslipidaemia in 
people with T2DM and its lipid-modifying effect 
may be attributable to insulin sensitization, 
reduction of irreversibly glycated LDL-C, and 
weight loss. [29,30] Fibrates act as peroxisome 
proliferator-activated receptor (PPAR)-a agonists to 
reduce triglycerides and modestly increase HDL 
cholesterol but also affect multiple pathways linked 
to the retinoid-X receptor. [31] 

Conclusion 

This study found that in newly diagnosed T2DM 
patients with dyslipidemia, majority of the patients 
were physically inactive, had family history of 
diabetes and hypertriglyceridemia. More than half 
of T2DM patients were either overweight or obese. 
Hypertension was the most common comorbidity. 
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More than 2/3rd of the patients was of mixed 
dyslipidaemia. Statins were prescribed to majority 
of these patients and atorvastatin was the most 
commonly prescribed statin in Indian T2DM 
patients with dyslipidaemia. 

References 

1. Mooradian AD. Dyslipidemia in type 2 
diabetes mellitus. Nature Reviews 
Endocrinology. 2009 Mar;5(3):150-9. 

2. Roglic G, Varghese C, Cowan M. Global 
report on diabetes (World Health 
Organization). WHO library cataloguing-in-
publication data. 2016. 

3. Federation I. D. IDF diabetes atlas ninth. 
Dunia: IDF. 2019. 

4. Collaboration ERF. Diabetes mellitus, fasting 
blood glucose concentration, and risk of 
vascular disease: a collaborative meta-analysis 
of 102 prospective studies. Lancet. 2010;375: 
2215-22. 

5. Rao Kondapally Seshasai S, Kaptoge S, 
Thompson A, Di Angelantonio E, Gao P, 
Sarwar N et al. Diabetes mellitus, fasting 
glucose, and risk of cause-specific death. N 
Eng J Med. 2011; 364:829-41. 

6. Haffner SM, Stern MP, Hazuda HP, Mitchell 
BD, Patterson JK. Cardiovascular risk factors 
in confirmed prediabetic individuals: does the 
clock for coronary heart disease start ticking 
before the onset of clinical diabetes? Jama. 
1990 Jun 6;263(21):2893-8. 

7. Martín-Timón I, Sevillano-Collantes C, 
Segura-Galindo A, del Cañizo-Gómez FJ. 
Type 2 diabetes and cardiovascular disease: 
have all risk factors the same strength? World 
journal of diabetes. 2014 Aug 8;5(4):444. 

8. Sánchez-Bacaicoa C, Galán J, Guijarro C, 
Rico-Martín S, Monreal M, Calderón-García 
JF, Aguilar-Cortés E, Sánchez Muñoz-Torrero 
JF, FRENA Investigators, Alcalá-Pedrajas JN, 
Alvarez LR. Sustained low-density 
lipoprotein-cholesterol< 70 mg/dl is associated 
with improved cardiovascular outcomes in the 
clinical setting. European Journal of Clinical 
Investigation. 2022 May;52(5):e13732. 

9. Qi L, Ding X, Tang W, Li Q, Mao D, Wang Y. 
Prevalence and risk factors associated with 
dyslipidemia in Chongqing, China. 
International journal of environmental research 
and public health. 2015 Oct;12(10):13455-65. 

10. Chehade JM, Gladysz M, Mooradian AD. 
Dyslipidemia in type 2 diabetes: prevalence, 
pathophysiology, and management. Drugs. 
2013 Mar; 73:327-39. 

11. Hirano T. Pathophysiology of diabetic 
dyslipidemia. Journal of atherosclerosis and 
thrombosis. 2018 Sep 1;25(9):771-82. 

12. Schofield JD, Liu Y, Rao-Balakrishna P, Malik 
RA, Soran H. Diabetes dyslipidemia. Diabetes 
therapy. 2016 Jun;7:203-19. 

13. Chakdoufi, S., Moumen, A., & Guerboub, A. 
(2023). Dyslipidemia and Diabetic 
Retinopathy in Moroccans Type 2 Diabetics 
Patients: A Cross-Sectional Study. Journal of 
Medical Research and Health Sciences, 6(3), 
2471–2479. https://doi.org/10.52845/JMRHS/ 
2023-6-3-1 

14. Chaudhury D, Aggarwal A. Diabetic 
Dyslipidemia: Current Concepts in 
Pathophysiology and Management. Journal of 
Clinical & Diagnostic Research. 2018 Jan 1; 
12(1). 

15. Goldberg IJ. Diabetic dyslipidemia: causes and 
consequences. The Journal of Clinical 
Endocrinology & Metabolism. 2001 Mar 1;86 
(3):965-71. 

16. Mooradian AD. Dyslipidemia in type 2 
diabetes mellitus. Nat Clin Pract Endocrinol 
Metab. 2009;5:150-9 

17. Jonathan D, Schofield J, Liu Y, Rao-
Balakrishna P, Malik R, Soran H. Diabetes 
dyslipidemia. Diabetes Ther. 2016; 7:203-19. 

18. Feingold KR. Lipid and lipoprotein levels in 
patients with COVID-19 infections. 

19. Laing SP, Swerdlow AJ, Slater SD, Burden 
AC, Morris A, Waugh NR, Gatling W, Bingley 
PJ, Patterson CC. Mortality from heart disease 
in a cohort of 23,000 patients with insulin-
treated diabetes. Diabetologia. 2003 Jun;46 
:760-5. 

20. Martín-Timón I, Sevillano-Collantes C, 
Segura-Galindo A, del Cañizo-Gómez FJ. 
Type 2 diabetes and cardiovascular disease: 
have all risk factors the same strength? World 
journal of diabetes. 2014 Aug 8;5(4):444. 

21. Emerging Risk Factors Collaboration. Diabetes 
mellitus, fasting blood glucose concentration, 
and risk of vascular disease: a collaborative 
meta-analysis of 102 prospective studies. The 
lancet. 2010 Jun 26;375(9733):2215-22. 

22. Rao Kondapally Seshasai S, Kaptoge S, 
Thompson A, Di Angelantonio E, Gao P, 
Sarwar N, Whincup PH, Mukamal KJ, Gillum 
RF, Holme I, Njølstad I. Diabetes mellitus, 
fasting glucose, and risk of cause-specific 
death. The New England journal of medicine. 
2011;364(9):829-41. 

23. Otsuka T, Takada H, Nishiyama Y, Kodani E, 
Saiki Y, Kato K, Kawada T. Dyslipidemia and 
the risk of developing hypertension in a 
working-age male population. Journal of the 
American heart association. 2016 Mar 25; 
5(3):e003053. 

24. McGill JB, Haffner S, Rees TJ, Sowers JR, 
Tershakovec AM, Weber M. Progress and 
controversies: treating obesity and insulin 
resistance in the context of hypertension. The 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Kumar et al.                              International Journal of Current Pharmaceutical Review and Research  

44   

Journal of Clinical Hypertension. 2009 
Jan;11(1):36-41. 

25. Roderick P, Turner V, Readshaw A, Dogar O, 
Siddiqi K. The global prevalence of tobacco 
uses in type 2 diabetes mellitus patients: A 
systematic review and meta-analysis. Diabetes 
research and clinical practice. 2019 Aug 1; 
154:52-65. 

26. Gossett LK, Johnson HM, Piper ME, Fiore 
MC, Baker TB, Stein JH. Smoking intensity 
and lipoprotein abnormalities in active 
smokers. Journal of Clinical Lipidology. 2009 
Dec 1;3(6):372-8. 

27. Warraich HJ, Wong ND, Rana JS. Role for 
combination therapy in diabetic dyslipidemia. 
Current cardiology reports. 2015 May; 17:1-9. 

28. Durrington P, Hyperlipidaemia 3rd edition: 
diagnosis and management, CRC Press. 2007. 

29. Stumvoll M, Nurjhan N, Perriello G, Dailey G, 
Gerich JE. Metabolic effects of metformin in 
non-insulin-dependent diabetes mellitus. New 
England Journal of Medicine. 1995 Aug 31; 
333(9):550-4. 

30. Lin SH, Cheng PC, Te Tu S, Hsu SR, Cheng 
YC, Liu YH. Effect of metformin 
monotherapy on serum lipid profile in statin-
naïve individuals with newly diagnosed type 2 
diabetes mellitus: a cohort study. Peer J. 2018 
Apr 12;6: e4578. 

31. Wierzbicki AS. Fibrates: no ACCORD on their 
use in the treatment of dyslipidaemia. Current 
opinion in lipidology. 2010 Aug 1;21(4):352-8.

 


