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ABSTRACT

Background: The UNICORN study aims to determine the risk factors and patient demographics for dyslipidemia and
assess the efficacy of the prevalent therapies in managing dyslipidemia.

Methods: The UNICORN study employed a retrospective cross-sectional design, analyzing data from 9,998 patient
health records retrieved from tertiary care centers across India. Demographic variables, lipid profile parameters, risk
factors (smoking status, alcohol consumption and dietary habits) and healthcare-related variables (treatment history of
medication, lifestyle interventions and lipid profiles) were extracted from medical records. Descriptive statistics and
hypothesis testing were used to assess lipid profiles, comorbidities and treatment impact. Odds ratios and paired t-tests
evaluated morbidity risk and treatment efficacy.

Results: Statins were prescribed to 99.19% of the patients. 61.61% of the population did not follow any particular diet.
Lipid parameters were better in obese and overweight patients, compared to normal and underweight patients (p<0.001).
Patients with hypertension (239.5 vs 223.4 mg/dl), coronary artery disease (240.5 vs 231.4 mg/dl), stroke (230.3 vs
236.3 mg/dl) and peripheral arterial disease (238.1 vs 234.1 mg/dl) showed significantly higher total cholesterol levels.
The odds ratio (OR) reported a higher likelihood of newly diagnosed patients developing hypertension (OR=1.76),
coronary artery disease (OR=1.65), heart failure (OR=1.76), stroke (OR=1.82) and peripheral arterial disease
(OR=1.71).

Conclusions: Statins were used by the majority of the patients and improved the serum lipid levels. However, the
improved lipid measures were still indicative of dyslipidemia, with the absence of complete resolution of the condition.
Hypertension, coronary artery disease, stroke and peripheral arterial disease are risk factors and frequently associated
comorbidities with an unclear causal relationship.
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INTRODUCTION

Dyslipidemia is a metabolic disorder characterized by an
imbalance in serum lipid levels, presenting an imbalance
of blood lipids including low levels of high-density
lipoprotein cholesterol (HDL-C) high levels of low-
density lipoprotein cholesterol (LDL-C), total cholesterol
and triglycerides (TG). The underlying mechanisms
responsible for altered lipid levels can be genetic,
environmental or behavioral.® Primary dyslipidemia or
familial hypertriglyceridemia (high TG levels) is caused

due to variants within the lipoprotein lipase or apo C-ll
gene, disrupting the degradation of TGs and increasing
their serum level concentration.

Similarly, mutations in the lipid regulatory mechanisms
translate to an impaired metabolic pathway, increasing the
levels of lipids in the body.>® On the other hand, secondary
dyslipidemia occurs due to acquired risk factors such as
lifestyle modifications and existing comorbidities.
Certain factors increase the risk of dyslipidemia such as
the absence of regular excercise, high-fat dietary intake,
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diabetes, obesity, chronic renal conditions, hepatic
conditions, hypothyroidism, smoking and alcohol and drug
abuse.* Dyslipidemia is a major risk factor, contributing to
the pathogenesis of cardiovascular diseases (CVD), type 2
diabetes mellitus (T2DM) and atherosclerosis.®

However, there is a lack of defined symptoms of
dyslipidemia, commonly overlapping the clinical
manifestations of other conditions such as elevated blood
pressure, diabetes, increased weight and obesity and
smoking, making it difficult to accurately assess
dyslipidemia. This challenge complicates the evaluation of
its true prevalence and the mortality associated with the
condition.!

Among the Indian population, CVD accounts for 48% of
the deaths caused by non-communicable diseases, with
CVD developing in Indian patients at a much earlier age
compared to those in Western countries.® The Global
Burden of Disease reports an unexpected trend,
highlighting a rise in cardiovascular-related mortality in
developing regions such as India and Africa, while a
decline in cardiac deaths is observed in Western countries.”

Dyslipidemia is a significant predictor and modifiable risk
factor for CVDs.® An imbalance in blood lipid profiles can
significantly elevate the risk of coronary artery disease
(CAD) and CVD.? Evidence from American college of
cardiology/American heart association (ACC/AHA)
suggests that in 56% of coronary heart disease (CHD)
patients, dyslipidemia is a predominant causative factor.°

A strong correlation has been established between
dyslipidemia and the global prevalence of cardiovascular
disease (CVD), with South Asian populations being
particularly  affected.!* Effective management of
dyslipidemia, a modifiable predictor for both CVD and
CAD, is hypothesized to significantly reduce cardiac-
related morbidity and mortality.>*2

Despite this potential, dyslipidemia remains largely
undiagnosed and inadequately controlled among Indian
patients. Consequently, the burden of CVD in this
population continues to rise due to the underdiagnosis and
insufficient management of the condition.

The demographic profile of dyslipidemia in India is
influenced by multiple factors, including age, gender,
geographic distribution, socioeconomic status, lifestyle
behaviors and genetic predispositions.’®> Approximately
20% of the adolescent population presents with
dyslipidemia.

Among these, the risk of dyslipidemia increases in obese
adolescents that demonstrate a prevalence of 42%.%*
Dyslipidemia emerging during early developmental stages
tends to persist throughout life, substantially elevating the
risk of premature CVD. Thus, early identification and
timely intervention of dyslipidemia have the potential to
enhance cardiovascular health and mitigate the associated

morbidity and mortality burden.® National studies, such as
the ICMR-INDIAB provide valuable insights into the
prevalence of dyslipidemia across different states, urban-
rural divides and socioeconomic strata.’®> However, it is
necessary to understand lipid profiles, risk factors,
comorbidities and treatment patterns among Indian
patients with dyslipidemia.

The primary objective of the UNICORN study was to
determine the risk factors for dyslipidemia among
different demographic groups. The secondary objectives
of the study were to identify any correlation between
dyslipidemia and other cardiovascular risk factors and
assess the efficacy of the prevalent therapies in managing
dyslipidemia.

Using real-world data, the study aims to provide
substantial evidence for developing evidence-based
interventions, policies and public health strategies targeted
at mitigating the burden of dyslipidemia and its associated
cardiovascular risks within India's diverse population.

METHODS
Study design

The UNICORN study is a retrospective cross-sectional
design.

Study duration
The study period was from May 2024 to September 2024.

The data was retrospectively collected from multiple
tertiary care centres across India (centres-1230, number of
patients N=9998) including hospitals, clinics and other
healthcare institutes. The data was extracted from the
existing medical records by general physicians,
diabetologists or cardiologists.

Inclusion criteria

Inclusion criteria are patients with a diagnosis of
dyslipidaemia with data on existing comorbidity and
management approaches and patients receiving
pharmacological agents for managing the same.

Exclusion criteria

Patients with alternative diagnoses or missing data for any
field were excluded. Patient selection was at the discretion
of the treating physician. No additional clinical evaluations
or investigations were performed to capture data in this
form.

Data collection
The study collected a comprehensive set of variables to

facilitate a robust analysis of dyslipidemia and its
associated factors. Data was retrieved from the health
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records by physicians from various institutes in India.
Standard format for data collection was utilized. The data
collected included 1) Demographic variables age, gender,
body mass index (BMI) and the presence of comorbid
conditions, 2) Lipid profile parameters, 3) Behavioral
variables (risk factors), smoking status, alcohol
consumption and dietary habits and 4) Healthcare-related
variables, treatment history of medication, duration of
dyslipidemia (newly-diagnosed or prevalent dyslipidemia)
and serum lipid profiles.

Ethical consideration

The study adheres to the Indian Council of Medical
Research (ICMR) "Ethical Guidelines for Biomedical
Research on Human Participants™ and has been classified
as presenting less than minimal risk. Appropriate approval
was obtained from an independent Ethics Committee (EC).
As the study employs a retrospective design with data
without patient identifiers, a waiver of informed consent
was sought from the Ethics Committee. Throughout the
study, data confidentiality was maintained, with limiting
access only to necessary investigators and regulatory
authorities.

Data analysis

Data from all participating centers was compiled by the
study sponsor, Alkem Laboratories Ltd. The statistical
methods employed in the analysis included descriptive
statistics to summarize cohort characteristics and lipid
profiles, using means, standard deviations and prevalence
rates.

Associations between BMI categories and lipid profiles
were assessed through hypothesis testing, with statistical
significance determined using p values (p<0.05). The
relationship between lipid profiles and comorbidities was
evaluated via comparative analysis, identifying significant
differences based on p values. Odds ratios (OR) were
calculated to evaluate the likelihood of comorbid
conditions among newly diagnosed versus non-newly
diagnosed cases. The impact of treatment on lipid profiles
was examined using paired t tests to compare pre-
treatment and post-treatment levels of total cholesterol,
LDL-C and TGs, with significance assessed at p<0.05. All
statistical analyses were conducted using R and SAS
software.

RESULTS
Patient demographics

The study cohort, comprising 9,998 individuals diagnosed
with dyslipidemia, has an average age of 57 years
(SD=10.7). The cohort is predominantly male (69.44%),
with 67.33% of cases classified as newly diagnosed,
indicating a considerable proportion of recent diagnoses.
The lifestyle behaviours include smoking in 21.58% and
alcohol consumption in 18.26% of the population. The

prevalence of comorbidities is notable, with 71.71%
having hypertension, 38.55% having CAD and 7.27%
classified as obese (Table 1).

Medication and dietary practices

In the cohort of dyslipidemia patients, a significant
majority are on statins, with 99.19% of individuals
utilizing these medications. Fibrates are used by 18.88%
of the patients, while 8.85% are on ezetimibe. Bempedoic
acid is prescribed to a smaller fraction, 3.06% of the cohort
(Table 2). Regarding dietary practices, 61.61% of patients
adhere to a regular diet. In contrast, others follow
specialized dietary regimens. Among these, 44.36%
engage in a low-carb diet and 24.15% practice intermittent
fasting (Table 2).

BMI and lipid profiles

The analysis of BMI categories reveals significant
associations with lipid profiles (p<0.05). Individuals
classified as underweight (BMI<18.5 kg/m2) exhibit
elevated total cholesterol levels, averaging 266.6 mg/dl. In
contrast, those categorized as overweight (BMI: 23.0-24.9
kg/m2) have lower total cholesterol levels, averaging 183.7
mg/dl. HDL-C levels also vary across BMI categories,
with higher HDL-C levels observed in obese individuals
(52.9 mg/dl) compared to those within the normal BMI
range (51.7 mg/dl) (Table 3).

Comorbidities and lipid profiles

The relationship between lipid profiles and comorbidities
demonstrates  significant  associations between
dyslipidemia and conditions such as hypertension, CAD,
heart failure, stroke and peripheral arterial disease (PAD)
(Table 4). Specifically, individuals with hypertension
demonstrated significantly elevated total cholesterol
(239.5 mg/dl) and TG levels (211.7 mg/dl) compared to
those without hypertension (p=0.001).

Patients with CAD presented with higher total cholesterol
and LDL-C levels relative to those without CAD. While
heart failure is associated with substantial differences in
LDL-C and HDL-C levels, total cholesterol levels remain
relatively stable across groups with and without heart
failure. These findings highlight the complex interplay
between dyslipidemia and cardiovascular health,
especially in patients with pre-existing comorbid
conditions.

Odds ratios for newly diagnosed cases

Odds ratios (OR) were calculated to evaluate the
likelihood of comorbid conditions among newly diagnosed
versus non-newly diagnosed dyslipidemia cases (Table 5).
Newly diagnosed individuals are 1.76 times more likely to
have hypertension, 1.65 times more likely to have CAD
and 1.76 times more likely to present with heart failure
compared to their non-newly diagnosed counterparts. The
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odds ratio for stroke is even higher, with newly diagnosed
patients nearly twice as likely to have a history of stroke
(OR=1.82). Additionally, newly diagnosed dyslipidemic
patients are 1.71 times more likely to present with PAD.

Impact of treatment on lipid profiles

Paired t-tests assessing the effect of drug and dietary
recommendations on lipid profiles revealed significant

reductions in total cholesterol (252.2+65.85 mg/dl pre-
treatment vs 195.4+56.35 mg/dl post-treatment, p<0.001)
and LDL-C (158.4+47.80 mg/dl pre-treatment vs.
121.3+41.18 mg/dl post-treatment, p<0.001).

TG levels also significantly decreased (216.6+75.84 mg/dl
pre-treatment vs. 178.1+61.19 mg/dl post-treatment,
p<0.001). No significant changes were observed in HDL-
C levels (Table 6).

Table 1: Patient demographic details.

N %
Age in mean, SD (in years) 57.0 10.7
Gender
Male 6942 69.44
Female 3055 30.56
Height in mean, SD (cm) 163.0 9.3
Weight in mean, SD (kg) 74.9 19.8
Newly diagnosed
Yes 6728 67.33
No 3269 32.72
Smoking status
Yes 2156 21.58
No 7841 78.50
Alcohol status
Yes 1823 18.26
No 8174 81.86
Tobacco use
Yes 1204 12.06
No 8793 88.09
Family history
Yes 2968 29.74
No 7029 70.44
Comorbidities
Hypertension 7155 71.71
CAD 3846 38.55
Heart failure 2212 22.18
Stroke 2345 23.51
Peripheral arterial disease 2031 20.36
Obesity
Obese (>25 kg/m2) 725 7.27
Over weight (23.0 -24.9 kg/m?2) 3581 35.92
Normal BMI (18.5-22.9 kg/m2) 4478 44.92
Underweight (<18.5 kg/m2) 1213 12.17

Table 2: Prescribed drug for dyslipidemia and diet.

Pre bed drug for d pidemia %0
Statins 9858 99.19
Fibrates 1876 18.88
Ezetimibe 879 8.85
Bempedoic acid 304 3.06
Nicotinic Acid 274 2.76
Bile acid sequestrants (BAS) 257 2.59

Continued.
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Pre ped drug for d pidemia %0
Dietary advice

Regular diet 6118 61.61
Low-carb diets 4405 44.36
The DASH Diet 2010 20.24
Weight watchers 2545 25.63
Intermittent fasting 2397 24.15
Information not available 1474 14.85
Any other 79 0.80

Table 3: Levels of BMI and their association with lipid profile.

Total cholesterol

LDL (mg/dI) HDL (mg/dI) (TG) (mg/dl)

Mean SD > Mean SD P Mean SD > Mean SD i

value value value value
Obese (>25
kg/m2) 3581 2216 68.9 139.0 53.0 52.9 38.1 1950 83.8
Overweight
(23.0-24.9 725 183.7 747 1346 489 64.4 34.0 169.9 920
kg/m2)
Normal BMI 0.001* 0.001* 0.001* 0.001*
(18.5-22.9 4475 2453 58.3 1525 56.3 51.7 38.3 218.7 80.6
kg/m2)
Underweight
(<185 1209 266.6 56.9 160.0 42.6 475 27.8 228.7 80.1
kg/m2)

*P value significant at 95% cl computed using One-way ANOVA test

Table 4: Comorbidities and their association with lipid profile.

Comorbidities N Total cholesterol LDL (mg/dl) HDL (mg/dl) TG (mg/dl)

Mean SD P Mean SD Mean SD Mean SD
value value value value

Hypertension
Yes 7155 2395 61.1 0.001* 1504 51 0.001* 47.2 31.2 0.001* 2117 81.7 0.001*
No 2842 2234 77.8 139.4 595 66.1 459 1984 89.3
CAD
Yes 3846 2405 62.3 0.001* 153 52.5 0.001* 48.1 37.6 0.001* 2127 78.1 0.001*
No 6151 2314 69 143.7 54.3 55.3 36.3 2049 87.6
Heart failure
Yes 2212 234 658 0475 1516 56.8 0.01* 547 455 0.01* 2101 825 0.162
No 7785 2352 66.9 146 52.8 51.9 34.2 207.3 84.6
Stroke
Yes 2345 2303 49.9 0.001* 1524 551 0.001* 525 448 0913 2071 854 0.589
No 7652 236.3 70.9 1457 53.2 52.6 34.3 208.2 83.8
PAD
Yes 2031 238.1 68.6 0.02* 154 53 0.001* 55.3 474 0.001* 215 87.8 0.001*
No 7966 2341 66.1 1456 53.8 51.9 33.8 206.1 83.1

*P value significant at 95% CI computed using independent samples t-test

Table 5: Odds ratios for newly diagnosed cases with respect to comorbidities.

Condition Newly diagnosed Yes No Total Odds ratio
Hypertension Yes 5077 2078 7155 1.76
No 1651 1191 2842
Total 6728 3269 9997
CAD Yes 2843 1003 3846 1.65
No 3885 2266 6151
Continued.

International Journal of Research in Medical Sciences | January 2025 | Vol 13 | Issue 1  Page 168



Mayabhate M et al. Int J Res Med Sci. 2025 Jan;13(1):164-172

Yes

6728
1689
5039
6728
1799
4929
6728
1546
5182
6728

No
3269
523
2746
3269
546
2723
3269
485
2784
3269

Total
9997
2212
7785
9997
2345
7652
9997
2031
7966
9997

Odds ratio

1.76

1.82

1.71

Table 6: Pre-post analysis of lipid levels in patients receiving dyslipidemia management.

Condition Newly diagnosed
Total
Heart failure Yes
No
Total
Stroke Yes
No
Total
PAD Yes
No
Total
Markers Timepoint \
Total cholesterol (mg/dl) Pre 4096
Post 4096
LDL (mg/dl) Pre 4096
Post 4096
HDL (mg/dl) Pre 4096
Post 4096
TG (mg/dl) Pre 4097
Post 4097

*P value significant at 95% CI computed using paired t test

DISCUSSION

A significant proportion of the study population had pre-
existing conditions such as CAD, hypertension and
obesity. Over 99% of patients were undergoing statin
therapy, while the majority of the patient did not
implement any dietary changes. Treatment following
medication with or without diet effectively reduced levels
of LDL-C, TGs and total cholesterol. However, total
cholesterol levels were elevated in patients with
hypertension or CAD.

An uncommon correlation between BMI and dyslipidemia
was identified. Obese and overweight patients exhibited
higher HDL-C and lower LDL-C levels compared to those
with normal or underweight status. Additionally, newly
diagnosed individuals were more likely to have existing
comorbidities than those with prevalent diagnoses.

The present study cohort demonstrated an unusual
lipidprofile. The majority of the patients had
hypercholesterolemia, hypertriglyceridemia and high
LDL-C. This is in contrast with other studies where the
Asian population with dyslipidemia had low-HDL-C
hypertriglyceridemia.®'” While most of the patients had
high levels of HDL-C, the protective effect of HDL-C was
not observed in patients. Studies have reported a
comparatively lower protective effect of HDL-C against
CAD/CVD in Indian patients in comparison with other
ethinicites, 1819

Possibly, due to the high levels of HDL-C among Indians
leading to increased cardiac risks.2® An increased

Mean SD P value
252.2152 65.85096 0.001*
195.437 56.34536

158.3626 47.80264 0.001*
121.2845 41.17703

47.7907 35.27187 0.52
47.9923 25.84578

216.6161 75.84108 0.001*
178.1227 61.18718

prevalence of HDL-C dysfunction among Indians is
largely attributed to the significant proportion of patients
with underlying metabolic syndromes.?! Consequently,
despite elevated HDL-C levels, the current study reports a
high incidence of CAD and heart failure in this population.

Over 70% of the dyslipidemic patients reported high blood
pressure. This finding is in alignment with previous
literature that has identified dyslipidemia as an
independent risk factor for hypertension.?> Atherosclerosis
as a result of dyslipidemia lead to structural abnormalities
within the major blood vessels, subsequently reducing
vessel elasticity and causing hypertension.?

Additionally, endothelial dysfunction causeddue to altered
lipid levels impairs nitric oxide synthesis and secretion
resulting in abnormal vasomotor activity and thereby
raising blood pressure.?* Therefore, dyslipidemia
contributes to the development of hypertension.

The mean total cholesterol levels, LDL-C levels and TG
levels of obese and overweight patients are lower than
those with normal BMI or underweight patients.

Furthermore, HDL-C levels in obese and overweight
patients is greater than the HDL-C levels in patients with
normal and underweight BMI. This is an uncommon
finding as the majority of the literature demonstrates a

strong  positive  relation  between BMI  and
dyslipidemia.??
According to existing literature, dyslipidemia is

significantly associated with the BMI of the patients. The
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underlying mechanism for the observed phenomenon
includes the fast delivery of free fats to the liver from the
surrounding adipose tissue storing fats. Furthermore, the
pro-inflammatory stage of the patients due to macrophage
infiltration and insulin resistance.?’?® However, the
present patients with obesity and overweight BMI showed
less severe dyslipidemia. A plausible explanation is the
low proportion of the obese population included in the
study. The present study demonstrated an interesting
finding revealing that newly diagnosed patients were at a
greater risk of developing comorbidities such as
hypertension, CAD, heart failure, PAD and stroke
compared to their newly diagnosed counterparts.

This indicates that newly diagnosed dyslipidemia may
already be associated with or contribute to the early
development of these cardiovascular conditions, likely due
to prolonged undiagnosed hyperlipidemia. Consequently,
newly diagnosed dyslipidemia often presents alongside
major cardiovascular comorbidities. Early and aggressive
management is essential to reduce the risk of further
vascular complications.

In the present study, a significant majority were on statins
to regulate their lipid profile,which is in alignment with the
guidelines outlined by the Lipid Association of India (LAI)
and AHA/ACC.3%% The guidelines recommends statins as
the first line of treatment for hypercholesterolemia to
preventatherosclerotic CVD.

However, previous pharmacokinetic studies have
consistently demonstrated that the Asian population
exhibits a stronger response to statin therapy compared to
its Western counterparts.’233 Caucasians often require
higher statin dosages to achieve the same pharmacological
effect as Asian individuals.!’3233

The enhanced response to statins in Asian populations
potentially increases the risk of drug-related adverse
effects. Myalgia, neurological conditions, elevated serum
glycemic profile and cognitive changes are among the
commonly reported side effects associated with the use of
statins.** As majority of the data is derived from the
Western regions with low proportion of the Indian
population, careful monitoring for these adverse events is
essential when prescribing statins in India.

Furthermore, a significantly lower proportion of the study
cohort followed a diet to improve dyslipidemia. Among
those following dietary patterns, low-carbohydrate and
dietary approaches to stop hypertension (DASH) were the
most common. The low adherence to special diets is highly
contrasted with existing literature with evidence
suggesting a critical role of diet intake in dyslipidemia
progression and successful outcome in patients with
dietary management,15-1735-37

The DASH diet is a plant-based diet with reported efficacy
in reducing serum TG and LDL-C levels in patients.®®
Addisu et al, (2023) reported a positive correlation

between low plant intake and LDL-C dyslipidemia.®® The
positive effect of plant intake on serum lipid levels is due
to the protective effects of vitamins, minerals and other
micronutrients present in high quantities in fruits and
vegetables.

These nutritional factors are anti-inflammatory and anti-
oxidative which improve insulin sensitivity and
hypertension, subsequently alleviating dyslipidemia.®® The
impact of low-carbohydrate diet on improving
dyslipidemia is highly controversial due to the
incorporation of high fats. According to studies low
carbohydrate diet decreases LDL-C in obese patients, with
the opposite effect in lean patients increasing cholesterol
levels.®® Furthermore, Mansoor et al, (2016) reported a
significant increase in LDL-C levels to post low-
carbohydrate practices with an increased risk of CVD.*

The present study was a retrospective cross-sectional
analysis of 9,998 patient health records, which
significantly enhanced the sample size and robustness of
the findings. Patient selection was based on the discretion
of the physicians eliminating bias in the study participants.
Furthermore, patients were enrolled from various
geographical locations of India, increasing the
generalizability of the study results to the Indian
population. The UNICORN study provides data for the
regulatory bodies to improve the policies and tailor the
guidelines specific to Indian patients.

The study has certain limitations, first, the retrospective
nature of the study limits the identification of the causal
factors responsible for dyslipidemia due to the absence of
a comparator arm. Second, the study does not account for
patient characteristics such as socioeconomic status,
education level or geographic location, which may
influence patient outcomes and treatment adherence.
Third, age stratification could have been beneficial for
identifying at-risk populations within India.

CONCLUSION

Hypertension, coronary artery disease, stroke and PAD are
frequently associated comorbidities with an unclear causal
relationship. Furthermore, newly-diagnosed patients are at
a significantly higher risk of comorbidities. Therefore,
effective treatment strategies are required for early
prevention.

As statins are widely accepted for managing dyslipidemia,
there exists a need for improved statins with low side
effects and a higher capacity to reduce cholesterol. The
UNICORN study provides preliminary evidence for
identification of risk factors and timely management of
dyslipidemia in the context of the Indian population.
Further randomized clinical trials are required to validate
the findings, refine risk assessment models and develop
evidence-based guidelines for the prevention, early
detection and management of dyslipidemia and its
associated cardiovascular risks.
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