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Introduction

Diabetes mellitus is one of  the most common chronic 
diseases globally and continues to increase in numbers. It is 
among the top five causes of  mortality. The global prevalence 
of  diabetes among adults is estimated to be 6.4%, affecting 
285 million people, in 2010, and is expected to increase to 
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A B S T R A C T

Context: India leads the world with largest number of diabetic patients and is often referred to as the diabetes capital of the world. 
Diabetic dyslipidemia in India is one of the main cause for Coronary Artery Disease (CAD) mortality. Although diabetes continues 
to be a major lifestyle condition in India, there is a lack of studies in India on whether dyslipidemia in Indian diabetics is being 
adequately controlled. Our study provides critical insights into the insights into proportion of diabetes patients achieving lipid goal 
in India. Aims: The primary objective of our study was to assess the control of dyslipidemia in the Indian diabetic population 
treated with lipid lowering drugs (LLDs), as per American Diabetes Association (ADA) 2010 guidelines. Settings and Design: 
The study was carried out in a real world Indian clinical setting involving 178 sites. This is a multicenter, noninterventional, and 
cross‑sectional observational study. Materials and Methods: A  total of 5400 adult subjects with established type‑2 diabetes 
mellitus (T2DM) and dyslipidemia were recruited for the study. Patients in the study were on LLD at a stable dose for at least last 
3 months before the designated study visit. Routine lipid profile tests were conducted for all patients. Statistical Analysis Used: 
Descriptive statistics was used to analyze qualitative and discrete variables. Chi‑square test and t‑test were conducted to assess the 
existence of statistically significant association between the variables. Results: A total of 5400 patients with T2DM from 178 centers 
across India were recruited. Out of the total population, 56.75% (N = 3065) of them were males. Primary end‑point of low‑density 
lipoprotein cholesterol (LDL‑C) level below ADA 2010 target was achieved in a total of 48.74% (N = 2632) patients. Gender was 
significantly associated with lipid levels and age was significantly (P < 0.05) correlated with all lipid levels. Control rates of other 
lipid parameters like high‑density lipoprotein cholesterol, triglyceride, and total cholesterol in the study were 60.48% (N = 3236), 
57.54% (N = 3107), and 92.24% (N = 4981) respectively. Among those with overt cardiovascular disease (CVD), target LDL‑C 
level of < 70 mg/dL was achieved in 22.87% (70 out of 306) patients. The LDL‑C levels of 49.03% (N = 1768) patients who were 
on statin therapy were within target levels, while 53.46% (N = 634) patients who were on statin and their combinations with other 
LLDs had their LDL‑C levels within the stipulated range. Conclusions: This study has reveled that dyslipidemia control in Indian 
T2DM patients is very poor with almost half of them not reaching their LDL-C goal. Dyslipidemia being one of the main risk factors 
for CVD in T2DM patients there is a need to treat dyslipidemia aggressively to reduce risk of future CV events.
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7.7%, affecting 439 million people by 2030. Between 2010 
and 2030, it is estimated that there will be a 69% and 20% 
increase in number of  adults with diabetes in developing 
countries and developed countries, respectively. Diabetes has 
evolved into an epidemic in India. The estimated number of  
patients with diabetes in India was 62.4 million in 2011 which 
is projected to rise to a staggering 101.2 million by 2030.[1‑3]

Diabetes is considered a coronary heart disease (CHD)‑ risk 
equivalent and it is frequently associated with 
various other cardiovascular  (CV) risk factors. It is 
well‑established that dyslipidemia is a major risk factor 
for macrovascular complications in patients with type‑2 
diabetes mellitus  (T2DM) and affects 10%‑73% of  
this population.[4‑8] Approximately, 80% of  deaths in 
patients with diabetes are attributable to cardiovascular 
disease (CVD). Asian Indians have higher risk of  CHD 
than whites.[9] Dyslipidemia in diabetes commonly manifests 
as raised low‑density lipoprotein cholesterol  (LDL‑C), 
decreased high‑density lipoprotein cholesterol  (HDL‑C) 
levels, or elevated triglyceride  (TG) levels. Furthermore, 
data from the United Kingdom Prospective Diabetes Study 
suggest that both decreased HDL‑C and elevated LDL‑C 
predict CHD in diabetes.[10] All international guidelines 
recommend aggressive management of  lipids in this 
population[11,12] It is very well‑established that reducing 
LDL‑C can reduce CHD events both in primary as well as 
secondary prevention patients.[13] Thus, lowering LDL‑C 
level is a priority in treating diabetic dyslipidemia.

Although diabetes and dyslipidemia commonly coexist in 
India, there is a lack of  evidence on whether dyslipidemia 

is adequately managed or not.[14] At present, there is lack of  
country wide data for meaningful analysis. Therefore, there 
existed a need to understand the pattern of  dyslipidemia 
and accurately assess the control of  lipids in this population 
in a real world setting. The primary objective of  our 
study was to assess the control of  dyslipidemia in the 
Indian patients with diabetes treated with lipid lowering 
drugs  (LLDs). The secondary objectives were to assess 
the control of  dyslipidemia by age and gender, by use of  
statin alone or in combination, geographical variations 
in dyslipidemia management (in the four zones − north, 
south, west, and east) and to record use of  different LLDs.

Materials and Methods

The study was conducted as per International Conference 
on Harmonisation Good Clinical Practice (ICH GCP) 
guidelines and according to the ethical code of  conduct 
laid out by declaration of  Helsinki and Indian Council of  
Medical Research guidelines. The study was approved by 
an independent ethics committee. Details about inclusion 
and exclusion criteria of  the study are given in Table 1.

This was a multicenter, noninterventional, cross‑sectional 
observational study. Patients with T2DM who were on 
stable dose of  LLDs at least 3 months prior to study visit 
were included in the trial. Data from patients, who had 
signed informed consent, were collected during their first 
interaction with the doctor.

Statistical analysis
Patients with one or more parameters, that is, TG, HDL‑C, 

Table 1: Inclusion and exclusion criteria
Inclusion criteria Exclusion criteria
Men and women aged≥18 years of age with established T2DM and dyslipidemia 
will be eligible for the study. Patients in the study should be on lipid‑lowering drug 
at a stable dose for at least last three months before the designated study visit
Diabetes will be defined as per the American Diabetes Association criteria issued 
in 2010, which is as under

HbA1C≥6.5%: The test was performed in a laboratory using a method that is 
national glycohemoglobin standardization program certified and standardized 
to the diabetes control and complications trial assay

OR
FPG≥126 mg/dl (7.0 mmol/L): Fasting is defined as no caloric intake for at 
least 8 hours

OR
2‑h plasma glucose≥200 mg/dL (11.1 mmol/L) during an oral glucose tolerance 
test: The test was preformed as described by the World Health Organization 
using a glucose load containing the equivalent of 75 g anhydrous glucose 
dissolved in water

OR
In a patient with classic symptoms of hyperglycemia or hyperglycemic crisis: A 
random plasma glucose≥200 mg/dL (11.1 mmol/L)

OR
Controlled diabetes (Taking any antidiabetic medications)

Patient with a known type 1 diabetes
Acute cerebrovascular and cardiovascular disease
History of malignancy
Current active liver disease or ALT levels>3 times the ULN
Unexplained creatine kinase levels>10 times ULN
History of chronic kidney disease
Uncontrolled hypothyroidism
History of alcohol or drug abuse within the last 5 years.
Initiation of hormone−replacement therapy or oral 
contraceptives within 3 months of enrolment
Pregnant or breastfeeding women or planning to conceive
Refusal to sign informed consent forms
Participation in another clinical study during last 90 days

ALT: Alanine transaminase, HbA1C: Glycated heamoglobin, T2DM: Type‑2 diabetes mellitus, ULN: Upper limit of the normal range, OR: Odds ratio
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LDL‑C, or total cholesterol  (TC) outside the targets 
recommended by American Diabetes Association (ADA) 
2010 were considered to have dyslipidemia. In our study, 
overt CVD was defined as previous medical history of  
having at least one of  the following: Myocardial infarction, 
heart failure, and ischemic or hemorrhagic stroke.

For the current analysis, LDL‑C cholesterol  <  70  mg/
dL (1.8 mmol/L) in the overt CVD groups and < 100 mg/
dL in without overt CVD group have been considered as 
per ADA 2010 guidelines. Details are provided in Table 2.

Control rates of  dyslipidemia in T2DM patients were 
analyzed by age and gender, statins alone or in combination, 
and across the four zones in India. Statistical hypotheses 
testing using Chi‑square test and likelihood ratio Chi‑square 
test were conducted to assess the existence of  statistically 
significant association between the variables tested. 
We considered 5% level of  significance as statistically 
significant. Pearson’s correlation test was performed 
to find the correlation between various demographic 
variables and CV risk factors such as age > 55 years with 
lipid profiles (i.e. LDL‑C, HDL‑C, TG, and TC). T‑test was 
performed to test the significance of  association between 
family history of  premature CHD, coronary artery disease, 
cerebrovascular disease,  (i.e.  ischemic stroke, peripheral 
vascular disease, carotid artery atherosclerosis, and diabetes 
mellitus), previous medical history (hypertension, angina, 
myocardial infarction, heart failure, or ischemic stroke) 
with lipid profiles (i.e. LDL‑C, HDL‑C, TG, and TC).

Results

A total of  5400  patients were recruited from 178 sites 
distributed across country with 40.91% patients recruited 
from south zone followed by 31.76%, 20.09%, and 7.24% of  
patients from west zone, north zone, and east zone, respectively. 
Out of  the total population, 56.42% were males and 43.58% 
were females. The mean age of  the study population was 
54.03  (±11.57) years and mean (standard deviation, SD) 
body mass index was 26.81  (±4.46) kg/m2. Out of  the 
total study population, 10.45% were smokers, 8.98% were 
alcohol consumers, and 12.60% had reported family history 
of  premature CHD. Mean (SD) baseline values for systolic 
and diastolic blood pressures were 133.05  (14.62) mm Hg 
and 83.38 (8.85) mm Hg, respectively. High LDL‑C (63.09% 
patients) was found to be the most common reason for 
initiating LLDs. Angina  (7.20%) was the highest reported 
previous medical history in the study population.

Our study showed that 2632 (48.74%) patients had achieved 
LDL‑C goals as per the ADA 2010 guideline. Similarly, 
3266 (60.48%) patients had their HDL‑C levels within the 

target range. Table 3 gives achievement of  ADA 2010 goal 
of  lipid parameters in study population.

Among those with overt CVD (N = 306), target LDL‑C 
level of  <70 mg/dL was achieved in 13.76% (15 out of  
109) of  the female patients and in 27.92%  (55 out of  
197) of  the male patients. Among those without overt 
CVD (N = 5094), target LDL‑C level of  <100 mg/dL was 
achieved in 48.61% (1082 out of  2226) and 51.60% (1480 
out of  2868) of  the female and male patients, respectively. 
Chi‑square test showed that gender was significantly 
associated with levels of  LDL‑C, HDL‑C, TG, and TC.

Of  the total study population, 49.78% patients were 
aged ≥ 55 years, followed by 38.93% in the range of  40‑54 
and 11.30% below 40  years. Pearson’s correlations test 
showed that age was significantly correlated  (P ≤ 0.05) 
with all lipid profile parameters. Table 4 gives details about 
correlation of  various demographic variables with lipid 
parameters. P value of  less than 0.05 indicates statistically 
significant correlation between two variables.

As shown in Table 5, the most common pattern among 
males was isolated single parameter dyslipidemia with 
low HDL‑C, followed by mixed dyslipidemia. Almost the 
same pattern was observed among the female population 
as well; however, slightly higher occurrence of  mixed 
dyslipidemia was seen. Control rates of  dyslipidemia with 
all four parameters (LDL‑C, HDL‑C, TG, and TC) at goal 
were 5.98% overall with no major difference in zonewise 
data − North (5.16%), South (5.17%), West (7.0%), and 
East (6.14%).

Table 2: Lipid goals as per ADA 2010 Guidelines
Lipid 
parameters

Goal

LDL‑C <70 mg/dL in patients with overt CVD<100 mg/dL 
in patients without overt CVD 

HDL‑C >40 mg/dL for males and>50 mg/dL for females
Total cholesterol <150 mg/dL
Triglycerides <240 mg/dL

CVD: Cardiovascular disease, HDL‑C: High‑density lipoprotein cholesterol, LDL‑C: 
Low‑density lipoprotein cholesterol, ADA: American diabetes association

Table 3: American diabetes association 2010 goal 
achievement in study population
Parameter Category Goal (mg/dL) N (%)
LDL‑C With overt CVD <70 70 (22.87)

Without overt CVD <100 2562 (50.29)
HDL‑C Male >40 1642 (52.93)

Female >50 1624 (69.55)
TG <150 3107 (57.54)
TC <240 4981 (92.24)

CVD: Cardiovascular disease, HDL‑C: High‑density lipoprotein cholesterol, 
LDL‑C: Low‑density lipoprotein cholesterol, TC: Total cholesterol, TG: Triglyceride
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Out of  the total 5400 study patients for whom data on 
LLDs was available 75.25% (N = 3606) were prescribed 
statin alone and 24.75% (N = 1186) were on combination 
of  statin with other LLDs drugs. The LDL‑C levels of  
49.03% (N = 1768) patients who were on statin therapy 
were within target levels, while 53.46% (N = 634) patients 
who were on statin and their combinations with other 
LLDs had their LDL‑C levels within the stipulated range. 
Similarly control rates of  all the lipid parameters (LDL‑C, 
HDL‑C, TG, and TC) was 6.26% and 5.73% in those who 
were on statin alone and those who were on statin and their 
combination with other LLDs, respectively. Control rates 
of  each key lipid parameter in the four different zones are 
shown in Figure 1 along with the percentage of  patients 
at goal for all four lipid parameters combined.

Top four molecules used in the study were 
atorvastatin (52.70%), rosuvastatin (28.99%), combination 
of  atorvastatin and fenofibrate (8.41%), and rosuvastatin 
and fenofibrate (2.86%).

Discussion

Our research reveals critical information on the control rates 
of  dyslipidemia in Indian diabetic population. We believe 
this study provides significant data, taking into consideration 
the scale and nationwide sample pool of  patients. Our study 
shows that 48.74% of  the patients had their LDL‑C levels 
within the target range. These results are comparable to the 
data from Kennady et al.,[15] who found that 45% of  those 
with diabetic dyslipidemia are at LDL‑C goal. Similarly, 
Jayaram et  al., have recently shown that 43.91% patients 
achieved LDL‑C goal, in a study from India.[15]

In our cohort control of  LDL‑C was worst in those 

with overt CVD with only 22.87% of  them reaching 
LDL‑C goal, whereas Kennady et al.,[15] demonstrated that 
a slightly lower proportion  (only 15%) of  the high‑risk 
study population reached LDL‑C level < 70 mg/dL. We 
found that LDL‑C goal achievement was similar in those 
on statin alone compared with those on combinations of  
LLDs. Both age and gender were found to be associated 
with control of  all lipid parameters. We observed that lipid 
control rates went down with increasing age.

Control of  other lipid parameters was also inadequate 
in our study population with less than 40% and 60% of  
the patients reaching HDL‑C and TG goals, respectively. 
Combined dyslipidemia was the most common dyslipidemia 
pattern observed in our study and this accounted for a 
third of  the study population. Jayaram et al.,[16] in a single 
center study in about 800 patients reported that 44.2% 
males and 42.97% females had combined dyslipidemia. 
The control rates for dyslipidemia when all the four lipid 
parameters are considered together, showed a grim picture 
with approximately 6% of  the total population achieving 
goals. There was no significant difference between control 
rates of  lipid levels across the four zones in India.

Moreover, the study reveals that patients with diabetes 

Table 4: Correlation of various demographic variables 
with lipid parameters

LDL‑C HDL‑C TG TC
Age

*Correlation coefficient −0.07846 0.05188 −0.09913 −0.06168
P value <0.0001 0.0001 <0.0001 <0.0001

Height
Correlation coefficient 0.02827 −0.10659 0.04543 0.03028
P value 0.0425 <0.0001 0.0011 0.0298

Weight
Correlation coefficient 0.00535 −0.09161 0.06684 −0.01046
P value 0.6981 <0.0001 <0.0001 0.4480

*Pearson’s correlation coefficient. HDL‑C: High‑density lipoprotein cholesterol, 
LDL‑C: Low‑density lipoprotein cholesterol, TC: Total cholesterol, TG: Triglyceride

Table 5: Pattern of dyslipidemia
Male (3065) 

N (%)
Female (2335) 

N (%)
Mixed dyslipidemia

High TG, High LDL‑C, and low HDL‑C 428 (13.96) 452 (19.36)
Combined dyslipidemia

High TG and Low HDL‑C 332 (10.83) 302 (12.93)
High TG and High LDL‑C 398 (12.99) 134 (5.74)
High LDL‑C and Low HDL‑C 238 (7.77) 350 (14.99)

Isolated single parameter dyslipidemia
High TG 187 (6.10) 60 (2.57)
High LDL‑C 404 (13.18) 265 (11.35)
Low HDL‑C 477 (15.56) 451 (19.31)
Total 2464 2014

HDL‑C: high‑density lipoprotein cholesterol, LDL‑C: low‑density lipoprotein 
cholesterol, TG: triglyceride

Figure 1: Zone-wise control rate of different lipid parameters American 
Diabetes Association 2010 lipid goals: Low-density lipoprotein cholesterol 
(LDL-C) <70 mg/dL in With overt cardiovascular disease and <100 mg/dL 
without overt patients; High-density lipoprotein cholesterol (HDL-C) ≥40 
mg/dL in males and ≥50 mg/dL in females patients; triglyceride (TG) <150 
mg/dL; total cholesterol (TC) <240 mg/dL
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and overt CVD are not achieving guideline recommended 
target LDL‑C levels. Considering the rising prevalence and 
changing epidemiology of  both diabetes and CVD and the 
higher likelihood of  their coexistence in India, this data 
provide important insights on control of  dyslipidemia 
in this vulnerable population. Therefore, this calls for 
immediate attention by the medical community to resort 
to a more aggressive approach to manage dyslipidemia, 
especially in those with diabetes and overt CVD.

Based on the study results, it is clear that aggressive 
dyslipidemia management is the need of  the hour in 
patients with diabetes. We hope our study will pave the way 
for future research in this area and also help the medical 
fraternity in consciously taking measures to address these 
burning issues.

We must admit that this research has some limitations. 
Due to the real world setting of  the study, some of  the 
key challenges were in terms of  lack of  proper medical 
screening, high dependency on patient reported medical 
history, and availability of  laboratory reports. Though a 
controlled clinical trial would have helped address these 
challenges, as our aim was to obtain real world Indian data 
in a cross‑sectional setting, we opted for this study design. 
While we acknowledge the limitations of  the study, we believe 
the data are valuable given the high magnitude of  diabetic 
dyslipidemia in the country. Further research is needed to 
gather more information and insights.

We conclude that over half  of  patients with diabetic 
dyslipidemia are not achieving the LDL‑C goal as defined 
in the ADA 2010 guidelines despite being on treatment 
with LLDs. Moreover, overall control rate of  dyslipidemia 
is alarmingly low. Though this data provide important 
insights on the subject, there is need to generate more local 
Indian data in this area.
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