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a b s t r a c t

Cardiovascular Diseases (CVD) have a high disease burden in India. Dyslipidemia, a major CVD risk factor,
requires effective management.

Our review describes the appropriateness of the international dyslipidemia guidelines in the Indian
context. A systematic search was performed in PubMed, Google Scholar, Cochrane Library and Science
Direct to obtain relevant articles.

Dyslipidemia management guidelines by western medical associations are based on their studies, with
ethnic minorities underrepresented and biological features of other racial groups inadequately incor-
porated. The Lipid Association of India (LAI) came up with a consensus statement guided by an expert
panel to adapt the western guidelines to Indians. However, absence of Indian guidelines has led to
physicians basing treatment on individual preference, contributing to heterogeneity. Our review un-
derscores the need for formulating Indian dyslipidemia management guidelines and CV risk estimation
algorithms, highlighting the scope for further research. This could supplement the clinical expertise of
LAI and enhance patient experience.
© 2022 Cardiological Society of India. Published by Elsevier, a division of RELX India, Pvt. Ltd. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Dyslipidemia refers to either lipoprotein overproduction or
deficiency, which is a consequence of abnormal lipoprotein meta-
bolism. This leads to elevated total cholesterol, low-density lipo-
protein (LDL-C) cholesterol and triglyceride (TG) concentrations,
and a decrease in the high-density lipoprotein (HDL-C) cholesterol
concentration in blood.1 Dyslipidemia could be Primary (genetic
defect in the lipid metabolism that causes abnormal lipid levels)
and Secondary (caused due to modifiable lifestyle and environ-
mental factors, diseases, and medications).2 Dyslipidemia has been
strongly associated with the pathophysiology of cardiovascular
diseases (CVDs) and is a major independent risk factor for coronary
artery disease (CAD), further leading to the development of
atherosclerosis and associated cardiovascular events.3 CVDs have
become a growing burden across the globe and are highly
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prevalent, especially in the developing countries that alone account
for 80% of the global CVDmortality.4 India has seen a rapid increase
in the prevalence of CVDs, accounting for around 24% of all deaths,
aged 25e69 years. CVDs tend to occur at a younger age in Indians,
with 10% of all heart attacks in people below 40 years and more
than 50% of cardiovascular deaths in people below 70 years of age.
The age-standardized estimates for disability-adjusted life-years
(DALY's) lost due to CAD are three times higher in India than in the
developed countries.5,6

To address the serious health effects of dyslipidemia, various
developed countries have developed their own set of guidelines to
manage the disease and provide clinical guidance for appropriate
healthcare, especially in specific circumstances. Of all the available
guidelines, the ACC/AHA and ESC/EAS are the most widely used so
far. These guidelines have become a basis for other developing
countries to follow, for the clinical management of abnormal lipids.
However, these guidelines are restricted to the Western pop-
ulations and do not cater to the geographical diversity, ethnicity,
genetic and environmental variations as well as the cultural het-
erogeneity that exists in other populations, and the need for
developing local guidelines that could cater to the Asian andMiddle
Eastern regions has been advocated in literature.4 Studies have
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shown that Asians have a higher prevalence of lipid abnormalities
as compared to non- Asians, owing to a difference in the pattern of
dyslipidemia. It has been observed that dyslipidemia in Asians,
especially Indians, is atherogenic, with a higher prevalence of low
HDL cholesterol and high triglycerides and a lower prevalence of
high serum cholesterol than their non-Asian counterparts.3,7 While
western studies and data from NHANES have highlighted the
elevated LDL-C and TG levels in the development of CAD which
confirms the pattern as seen in the west,3,7,8 a study conducted
among young CAD patients in India confirmed the Asian pattern of
high TG, low HDL-C and a low level of LDL-C.3,9 Studies conducted
among Asian Indian immigrants in the USA have indicated the same
pattern as well. The ICMR-INDIAB study, a cross-sectional survey
conducted across India also confirmed a lipid abnormality pattern
in the country with no rural-urban differentiation.7,10

The purpose of this narrative review is to summarize the various
international dyslipidemia management guidelines in the Indian
context, highlight the gaps that exist, and underline the need for
country-specific guidelines for Indians.
2. Methodology

2.1. Types of studies

A literature search was performed to obtain relevant articles on
dyslipidemia and its management, both from India and the west,
along with original guidelines published by different countries.
Both primary and secondary research articles were included in the
review. Consensus statements and studies led by healthcare orga-
nizations were also included. The reference list of relevant articles
was further searched for any additional literature.
2.2. Type of populations

Research studies involving young adults and the elderly were
eligible for inclusion.
2.3. Information sources

A literature search was undertaken in PUBMED, Google Scholar,
Cochrane Library and Science Direct using a combination of search
terms like “dyslipidemia”, “dyslipidemia management”, “western
guidelines”, “Indian guidelines” and “cardiovascular disease”, in
different combinations, for obtaining relevant articles.
2.4. Study selection, data extraction, and synthesis

Only articles that catered specifically to dyslipidemia manage-
ment and the associated guidelines were considered eligible. Our
search was restricted to studies published in the English language.
Further, no time filters were added for this search. After removing
duplicates, articles that fit the eligibility criteria were first screened
based on their titles, followed by a screening of their abstracts. Full
texts of articles that were found eligible were then obtained and
screened for their inclusion in the study. (The process of selection of
studies is described in Fig. 1) Any disagreements were resolved by
discussion within the study team. From the selected articles, in-
formation on the current guidelines of different countries, along
with comparative data, was extracted for narrative synthesis.
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3. Results

3.1. International guidelines at a glance

There are five major international guidelines currently referred
to globally-the American College of Cardiology/American Heart
Association (ACC/AHA), the Canadian Cardiovascular Society (CSS),
the European Society for Cardiology/European Atherosclerosis So-
ciety (ECS/EAS), the Polish Lipid Association and the National
Institute for Health and Care Excellence (NICE) guidelines.11 Their
main purpose is to assist clinicians in the optimal management of
dyslipidemia in patients. All the guidelines have differences owing
to differences in the existing literature and themedical principles of
different countries, but they share some common features as well.
All the guidelines agree on developing evidence-based recom-
mendations, particularly from RCTs, as well as understanding the
importance of shared decision making between the clinician and
patient for better efficiency. They have all highlighted the role of
statins as the first line of treatment. Every guideline has acknowl-
edged the role of CV events and their associationwith dyslipidemia
and hence developed a CV risk calculator for more precise diagnosis
and treatment. However, in spite of the common themes, the
guidelines differ in their risk calculator algorithms and treatment
plans, depending on the country-specific evidence base. These have
been further described in detail in Tables 1 and 2.4,12e20 The lipid
parameter goals also vary across the ACC/AHA, ESC/EAS and the LAI
documents.14,21,22 The LDL-C target goals for high risk and very high
risk patients are <70 mg/dl and <50 mg/dl respectively, as per the
Indian consensus document, which is similar to the conservative
cut-offs of <70 mg/dl and <55 mg/dl as per the European recom-
mendations. The ACC/AHA guidelines on the other hand set LDL-C
thresholds combined with the use of therapeutics (statin and non-
statin) for each threshold, instead of target goals. According to the
American recommendations, if LDL-C remains above 70 mg/dl with
maximally tolerated statins, additional ezetimibe is suggested in
patients with ASCVD, and a PCSK9 inhibitor in ASCVD patients at
very high risk. The cut off for adding a PCSK9 inhibitor is higher
(more than or equal to 100 mg/dl) in patients of familial
hypercholesterolemia.14,22

The different strategies used in developing these guidelines
highlight their limitations especially in terms of their restrictive
nature. The ESC/EAS guidelines have endorsed the need for a sys-
tematic comparison of the current international recommendations
in order to achieve a global consensus on dyslipidemia manage-
ment. The NICE guidelines have also recognized the necessity for
more data on effectiveness to utilize statin therapy to its fullest. As
seen from Tables 1 and 2, the variations among all the guidelines
indicate that recommendations are formulated based on the evi-
dence from their population and its characteristics, with studies
identifying patterns unique to the specific countries.
3.2. The Indian consensus statements

Owing to an increase in dyslipidemia and CVD-related
morbidity and mortality in India, the Lipid Association of India
(LAI) adopted the international guidelines for the Indian popula-
tion. The European and American guidelines were decided as the
guiding framework as their recommendations were based on
changing global evidence. However, the LAI has provided flexibility
by allowing the final decision for the patient to be taken by the
physician based on the individual patient profile, owing to evolving
medicine and prioritizing patient's wellbeing, even though, this has
been prepared after an in-depth study by an expert panel. The LAI



Fig. 1. A flowchart depicting the study selection flow
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released a two-part consensus statement in the year 2016 followed
by an updated third part in 2018.21,23,24 The recommendations are
based on cardiovascular risk factor assessment, treatment goals and
targets, treatment recommendations, follow-up monitoring, and
safety assessments.25

The first part of the statement consists of common concerns
related to lipid management during clinical practice. It has high-
lighted and acknowledged the difference in patterns in the lipid
profiling of Indians as compared to the west. It has also defined the
criteria for identifying patients with a high risk of CVD and has
considered risk estimation for patients below a 10-year risk of CVD,
making them eligible for statin therapy too, if required.23,24

Another highlight of the statement has been recommending the
usage of non-HDL-C lipid levels as a co-primary target along with
the primary LDL-C lowering by statins, thereby acknowledging the
pattern of higher non-HDL-C in Indians. This could be attributed to
the fact that non-HDL-C (total cholesterol e HDL-C), a surrogate
marker for elevated TG levels, as well as an indicator of the levels of
small, dense LDL, is a more accurate predictor of CVD risk in Indians,
especially in people already on statins.21,26 The statement has also
defined the cut-offs for statin therapy depending on the extent of
LDL-C reduction.

The second part deals with the management of dyslipidemia in
special patient populations as well as in the elderly and women. It
defines hypercholesterolemia in specific patient categories such as
those with heart failure (HF), chronic kidney disease (CKD), non-
alcoholic fatty liver disease (NAFLD), cerebrovascular disease, thy-
roid disorders, inflammatory joint diseases, familial hypercholes-
terolemia, human immunodeficiency virus (HIV) infection, heart
and other organ transplants and recommends statin therapy
accordingly.21,26e28 It also has separate guidelines on the treatment
of women under special circumstances like pregnancy, breast-
feeding, and menopause.23,28 The document has also provided a
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rationale for formulating the recommendations based on an in-
depth analysis. It has also covered dyslipidemia management
strategies in HIV, organ transplant patients and recipients, and
immune suppressant patients and provides a list of statins along
with their effects on HIV patients for ease of analysis for the clini-
cians.23,28 The detailed statements are presented in the Supple-
mentary File.

The third part of the statement provides an overall updated
version of the previously released statements highlighting the
importance of shared decision and individual clinical judgement. It
continues to endorse the earlier recommendations of Part I & II, i.e.
proposing Apo B as the universally measured indicator to estimate
the true CV risk, since LDL-C alone may underestimate the risk,
especially in cases of atherogenic dyslipidemia. The cut-off for risk
stratification has been mentioned in the earlier statement. It also
continues to recommend triglyceride management in patients with
hypertriglyceridemia as well as implement lifestyle modifications
as a preventivemeasure. Lastly, it recommends the use of non-HDL-
C as co-primary targets for lowering lipids as its monitoring is
simple, practical for treatment decisions, and takes care of both
LDL-C and triglycerides targets.24 However, LAI has now proposed
lower LDL-C goals for Indians based on a recent randomized trial
that had shown to further reduce CV risk by non-statin drugs.24

The advantage of the consensus statement is that it eliminates to
some extent, the confusion of clinicians to choose from the many
international guidelines that can otherwise cause confusion and
complicate the decision-making process. However, the statement
has been developed using data from thewestern guidelines that are
specific to their populations, which in turn affects the accuracy of
implementation in other populations. Table 3 summarizes the
contrast between the Indian guidelines and the corresponding LAI
recommendations, to highlight issues with applicability.11,21



Table 1
Similarities and differences among the various international dyslipidemia management guidelines.

Themes Similarities Differences

Evidence-base for
guidelines

All the guidelines have developed based on evidence from various
sources.

Each guideline differs in the source of evidence:
� ACC/AHA- RCTs, systematic reviews & meta-analysis.
� ESC/EAS & CCS- No restriction on the type of studies but analysed the

published data and recommendations.
� PoLA- Data from research done on random selection of participants

and patients in primary care.
� NICE- RCTs and systematic reviews.

Diagnosis All have advised for a 10-year risk estimation for atherosclerotic
cardiovascular disease (ASCVD) events important for proper diagnosis.
All the estimators are evaluating absolute risk.

The risk estimation calculator differs in each guideline. They have been
developed suiting the characteristics found in their population aswell as
endpoints selected for accurate calculation an development of
treatment plan which has been further described in Table 2:
� ACC/AHA- Pooled Cohort Risk Equation (PCRE)
� CCS- Framingham Risk Score (FRS)
� ESC/EAS- Systematic Coronary Risk Evaluation (SCORE)
� PoLA- Pol SCORE.
� NICE- QRISK2

Parameters for developing the CV risk estimator include sex, age, HDL-C,
TC and systolic blood pressure.

Diabetes, ethnicity, and treatment for hypertension have not been
included in parameters in most of the guidelines and therefore there
will be a difference in the way the risk may be calculated and may not
cover all the ethnic groups. This may also lead to poor predictivity.

Categorisation of
statins

Most of the guidelines have classified statins as low, medium and high
intensity depending on their ability to reduce pre-treatment
concentrations of LDL-C levels by <30%, 30 to 40e50% & >40e50%
respectively.

PoLA guidelines however have classified the statins as low intensity
ranging <50%, medium beingminimum 50% and high intensity being 50
e60% reduction in LDL-C levels.

Usage of statins All the guidelines recommend statins as the first line of medication for
treatment.

There is difference in the utilisation and prescription due to the
difference sources involved in developing these guidelines:
� CCS & ESC/EAS- does not focus on statin intensity but more on

targeted reduction in plasma LDL-C levels.
� ACC/AHA & NICE- recommend statin dose or intensity based on

patient's clinical profile and characteristics.
All the guidelines also agree on analysing the 10-year CV risk calculation
for recommending the dosage and intensity of statins in primary
prevention.

The recommended dosage and intensity differ due to the different
calculators recommended by different guidelines:
� ACC/AHA- recommend high or moderate-intensity statin therapy for

patients with �7.5% 10-year ASCVD risk
� ESC/EAS & CCS- selection and dosing of statins depends on the

treatment goals defined by the CV risk calculator.
Monitoring

recommendations
All guidelines recommend monitoring of transaminases and
particularly, the creatine kinase (CK) biomarker in each patient before
starting treatment with statins.

There is difference in the patient profile for requirement of monitoring
the CK biomarker in some guidelines:
� ESC/EAS &PoLA- recommend monitoring in all patients.
� ACC/AHA- recommend for only those patients with muscular

symptoms, risk for myopathy (family or personal burden of muscle
disease or statin intolerance or drug therapy which can increase the
risk for myopathy).

� NICE- To be monitored only after assessing smoking status, blood
pressure, alcohol consumption, body mass index (BMI), TC, non-
HDL-C, HDL-C and TG, HbA1c, renal function and estimated glomer-
ular filtration rate, transaminase level (alanine aminotransferase or
aspartate aminotransferase), and thyroid stimulating hormone (TSH).

There is also a difference in how transaminase should be monitored:
� ACC/AHA- To be checked 8 weeks after starting statin therapy and

once a year if the level is three times lower than normal.
� NICE- To be always measured at the beginning of treatment and then

subsequently after 3rd and 12th month of statin therapy.
All guidelines also recommend periodic monitoring and analysis of lipid
profiles after starting statin therapy.

The duration of monitoring differs in guidelines:
� ACC/AHA- Recommend monitoring after 4e12 weeks of statin

therapy and then every 3e12 months.
� ESC/EAS- Recommend after 1e12 weeks of statin therapy, 3e4 weeks

after changing medication and then once a year after reaching the
treatment endpoint.

� NICE- recommend 3 months after starting treatment and then once a
year.
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Another gap recognized during the development of the
consensus statement is the inadequate number of large epidemi-
ological studies from India that define normal lipid values and their
association with CVD, somewhat affecting the accuracy of the
current Indian recommendations.21 It has also been observed that
there is frequent use of non-standardized laboratories by physi-
cians across the country which not only makes management of the
disease difficult but also creates discrepancies while reporting their
experiences. Although, the LAI recommendations are based on the
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clinical experience of the expert consensus group, this is not the
most ideal approach because adapting western strategies to suit the
Indian subjects has its own drawbacks in terms of applicability.5,7

Indians have atherogenic dyslipidemia-high TG and low HDL-C
which predisposes them to a higher risk of diabetes, insulin resis-
tance, metabolic disorders and CVDs.7,26 The prevalence of type 2
diabetes mellitus is found to be almost 2 times higher in South
Asians, when compared to non-hispanic whites.29 The INTERHEART
study showed that the levels of apolipoprotein were elevated



Table 2
Characteristics of CV calculators.

Guideline Calculator Development factors Inclusion CV risk & LDL
evaluation

Statin Treatment

ACC/AHA PCRE Seven major National Heart, Lung and
Blood Institute- funded cohort studies for
US population

Non-fatal myocardial infarction, fatal coronary heart
disease and non-fatal or fatal stroke.

Low <5%
Moderate 5
e7.5%
High �7.5%
LDL �190 mg/
dl

Risk �7.5%: moderate or
high intensity
Risk >5% but <7.5%:
moderate intensity

ESC/EAS SCORE Prospective cohort studies in Europe First fatal atherosclerotic event: myocardial
infarction, stroke, other occlusive arterial disease or
sudden cardiac death

Low <5%
Moderate 5
e7.5%
High �7.5%
LDL-C � 70 mg/
dl

Maximally tolerated statin
dose to achieve target
treatment goal

NICE QRISK2 Electronic health records of general
practice in UK

Includes all atherosclerotic events Low 5%
Moderate 10%
High 15%
Very High
�20%
LDL-C

Moderate risk can begin
with statins

CCS FRS Framingham Heart Study and
Cardiovascular Life Expectancy Model

Coronary heart disease, cerebrovascular events,
peripheral artery disease and heart failure

Low <1%
Moderate 1e4%
High � 5e10%
Very High >10%
LDL-C �
193 mg/dl

Target �50% reduction or
LDL-C < 77

Table 3
Applicability of International guidelines versus the LAI recommendations in the Indian population.

International guidelines LAI recommendations

ASCVD risk identification is straightforward as the population is mostly
homogenous and the onset of risk factors is at a late age.

ASCVD risk identification requires stratification owing to a heterogeneous
population and the development of the disease at a relatively younger age.

All the guidelines recommend assessment of a 10-year ASCVD risk as the population
mostly has a high-risk tendency owing to a late age onset.

Considering Indians are prone to ASCVD at a younger age and have a relatively low
10- year ASCVD risk, they tend to have an elevated lifetime scare. Hence, LAI
recommends lifetime ACVD risk estimation for all individuals who are presently free
from ASCVD and have a low 10-year ASCVD risk.

The risk estimators identified in each guideline have been developed based on large
studies done in their population and calibrated through computer tools and
algorithms.

Due to the limitation of availability of large data and access to such tools and the
internet in many parts of the country, LAI has proposed a risk algorithm that helps in
risk categorization based on the presence and absence of risk factors.
LAI has also recommended the use of JBS and FRS risk scores (FRS x calibration
factor). However, due to a lack of consensus and no prospective validation of these
estimators in the Indian context, these have major limitations. For example, The
International Atherosclerotic Society (IAS) has proposed a 1.81 calibration factor for
urban Asian men. However, using this factor with FRS calculations will lead to an
overestimation of ASCVD risk in urban Indian men. This is because one risk factor
imparts 25% lifetime ASCVD risk in the FRS calculationwhichwhenmultiplied by 1.8
becomes 45% risk for ASCVD which is defined as high risk.

International guidelines recommend the highest or tolerated dose (on the higher
side) to reach lipid level goals owing to lesser secondary issues. Only in the case of
high-risk patients, the LDL goal of � 50 mg/dl can be considered in correlation to
the clinical profile and clinical trial data as per EAS/ESC guidelines.

In India, there is a risk of using high-dose statins even in high-risk patients because
of the greater predisposition to adverse effects owing to high plasma levels of
statins. Also, Indians are prone to diabetes and other metabolic disorders at a young
age which further adds to the risk. Therefore, LAI has recommended low levels of
high-dose intensity statins and low and moderate levels of statin for lipid therapy
initiation.

International guidelines recommend two rounds of measurements: at the beginning
and after a certain time duration to initiate lipid-lowering treatment.

LAI recommends the use of one lipid assessment to initiate treatment with statin
due to the cost involved and the low probability of patients returning with
secondary measurements. Lipid assessment, clinical history, and CV risk evaluation
should guide the treatment plan.
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among South Asians with a history of myocardial infarction,
compared to similar subjects from other nations.30e32 The dietary
patterns of South Asians are also different from other ethnic groups,
with a predominance of saturated fats and carbohydrates. Knowl-
edge about the importance of physical activity and levels of daily
exercise have also been found to be lower among South Asians as
compared to other populations. A 2009 KAP study had reported
that the level of understanding of coronary heart disease, effects of
physical exercise and role of various risk factors was sub-optimal.30
345
Additionally, it has been noted that various health-related aspects
and behaviours like education, socio-economic conditions, aware-
ness levels, healthcare access and insurance could vary between
native South Asians and South Asians abroad (in the US and UK),
with the latter representing this ethnic group in various dyslipi-
demia and CVD epidemiological studies.30 This calls attention to
the need for greater representation of native racial and cultural
groups in such research as well as the importance of indigenous
studies and guidelines.
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4. Discussion

Dyslipidemia is a condition characterized by an elevation in
plasma cholesterol, triglycerides, or both or low high-density li-
poprotein (HDL) or high low-density lipoprotein (LDL) levels that
lead to the development of atherosclerosis which in turn is known
to cause CVDs. It is an independent preventable risk factor for
coronary heart disease and has been shown to significantly increase
the risk of cardiovascular mortality.33,34

CVDs are the most prevalent cause of death and disability in
both developed and developing countries, especially in India.
Managing dyslipidemia among patients for both primary and sec-
ondary prevention of cardiovascular disease is thus of prime
importance.8,35,36 Various international organizations have come
up with guidelines to address this issue, out of which the ESC/EAS
and ACC/AHA are the two most prominent ones.37,38 They aim to
facilitate improvement in patient care and reduce costs. However,
these guidelines vary in their emphasis on pharmacotherapy,
stratification of patient groups, lifestyle modification, and use of
fixed target or percentage reduction in LDL-C.39 Moreover, none of
the guidelines are in complete alliance and have data associated
with the Caucasian subjects only. The 2013 clinical practice
guidelines of the ACC/AHA on the treatment of blood cholesterol to
reduce cardiovascular risk recommend high-intensity statin ther-
apy to prevent cardiovascular events.27 They distinctly advocate for
high-intensity statin treatment for high-risk patients, but have
dropped the use of LDL-C target levels and non-statin lipid-
lowering drugs. The updated 2016 guidelines by the ESC/EAS, on
the other hand, have underscored the seriousness of implementing
a healthy lifestyle and introduced specific LDL-C goals for different
risk groups. This is more in linewith the needs of Asians andMiddle
Eastern populations who may require less intensive statin therapy
to achieve LDL-C targets despite high CV risk status at screening.

Although the European guidelines do cater to some aspects of
the Indian population, the pattern of dyslipidemia in this group is
different from that of the west. Unlike the western populations
where LDL levels are high, Indians have been shown to have lower
HDL, an increase in triglycerides, and a high proportion of small
dense LDL. It has also been seen that Indians develop CVD at a
younger age owing to lifestyle changes due to urbanization, as well
as the various nutritional and epidemiological modifications
brought about by economic development.

Keeping all these constraints in mind, the LAI in 2016 and
recently in 2018 came up with recommendations in line with the
ACC/EAS guidelines that considered all aspects of treatment, utili-
zation of available Indian data, and practical applicability of the
recommendations.40 However, these are still, just recommenda-
tions, like a guidance document, that have led to differences in
treatment modalities owing to an absence of a formal set of pop-
ulation specific guidelines.

4.1. Need for India specific guidelines and associated challenges

The genetic, phenotypic, cultural, and socio-economic vari-
ability among Indians as compared to the west, along with a few
other factors that emphasize the need for country specific recom-
mendations,25 are discussed below.

4.1.1. Heterogeneous treatment strategies
The absence of dyslipidemia management guidelines from India

has led to Indian physicians resorting to western guidelines, which
in turn results in non-uniformity in treatment. This was shown in a
survey where the participating physicians were found to be
choosing different methods of lipid management.41 Most clinicians
chose to set LDL-C targets in their patients, however, they chose to
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continue with the existing therapy in patients with elevated non-
HDL-C but controlled LDL-C levels. The latest ACC/AHA guidelines
have abandoned the old NCEP ATP III guidelines of LDL-C and non-
HDL-C goals because of a lack of data from randomized controlled
trials (RCTs) to support their continued use. The NLA guidelines,
however, consider treatment goals beneficial for ensuring aggres-
siveness of therapy and maximizing long-term adherence to
medication, and follow the NCEPATP III approach of recommending
non-HDL-C and LDL-C goals in dyslipidemic patients. These
guidelines have proposed non-HDL-C as a better primary target for
modification rather than LDL-C due to the stronger predictability of
atherosclerotic cardiovascular disease (ASCVD) morbidity and
mortality. The Indian consensus statement recommends LDL-C as
the primary target for lipid-lowering therapy in patients with
serum TG< 500mg/dl. It further suggests that LDL-C target goals be
based on the available western guidelines due to a paucity of evi-
dence from India. It also prescribes non-HDL-C as the co-primary
treatment target where the accurate estimation of LDL-C is un-
available, and a secondary target in patients with LDL-C at goal and
TG > 200 mg/dL.41

Most of the participants from the physician's survey who set
LDL-C targets in their patients reported using a combination
approach based on baseline lipid levels along with ASCVD risk
assessment, concordant with the NLA guidelines. The Indian
consensus statement also recommends setting targets for patients
as per the estimated global cardiovascular (CV) risk for proper
management. However, many clinicians felt that the lipid targets
for Indians should be lower than those recommended by the NCEP
ATP III guidelines for the west. This indicated their perception of a
higher CVD risk among South Asians in contrast to thewest, leading
them to recommend more aggressive targets.42e44 But a dearth of
literature on optimal LDL-C levels and treatment thresholds for
Asian Indians has led to clinicians basing their recommendations
on the different available western guidelines as per their individual
assessment.

4.1.2. Variation in CV risk calculation and prediction
According to the survey respondents, various methods were

applied for CV risk stratification by the clinicians. Interestingly,
most of them continued with the NCEP ATP III recommended Fra-
mingham Risk Score that has been replaced by the pooled cohort
equation, in the recently published ACC/AHA cholesterol-lowering
guidelines. It is crucial to note that many ethnic groups, mainly
Asian Indians, have not been factored into this equation, since these
RCTs are conducted in the west and have an inadequate represen-
tation of minority groups. This could be due to the inclusion of
Asian patients in the ‘Whites’ or ‘Others’ category, owing to the
absence of a specific ‘Asian Indian’ category in the race section of
pooled cohort risk calculator.4,5,41,43 A proportion of clinicians re-
ported depending on their clinical judgment for CV risk
stratification.

The CV risk prediction models are vital in the prevention and
management of CV diseases. Indian populations are characterized
by an early onset of cardiovascular conditions with a higher fre-
quency of emerging risk factors. Hence, the performance of the
current risk calculators may not be equal and accurate5 . Various
studies have been conducted to see which risk model works best
for Indians. One such study showed that the Framingham Risk
Score (FRS) (old version) could identify only a small percentage (5%)
of the population to be at a high risk whereas another retrospective
study found that the British Society risk calculator 3 (JBS 3) showed
best results.45e47 Another study comparing the various risk pre-
diction scores and statin eligibility depending on their respective
scores showed that the FRS global CVD risk assessment model
could categorize most of the patients into high risk for
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cardiovascular events. QRISK2 and JBS3 performed intermediately
while ACC/AHA-ASCVD risk score and WHO risk score could iden-
tify the least number of high-risk patients. ACC/AHA tool un-
derestimates the risks in Asians and does not take into account the
family history or the emerging risk factors.45 A study by Chia et al
validated the same by showing that the calculator over predicted
the risk if the patients received treatment for risk factors.48 It is
important to note that the FRS-CVD estimates the risk for a large
combination of CVD outcomes, whereas the other tools estimate it
mainly for myocardial infarction and stroke. Hence, if outcomes are
to be measured uniformly across all the risk estimators, the FRS-
CVD wouldn't be the best for Indians since it cannot be appropri-
ately compared to the other tools. Considering all parameters,
QRISK2 and JBS3 seem to suit Indians the most as they also count
South Asian ethnicity as an additional risk factor andmedian scores
for South Asians are higher than the other tools. However, they
provide lower 10-year risk estimates for diabetic patients.30,45

One reasonwhy these risk calculators somewhat underestimate
the risk of CVD among South Asians could be the fact that age is a
major factor that drives the risk estimation algorithms and the
younger age group of this population leads to an overall lower risk
score. However, this doesn't take into account the presence of a
large number of risk factors present in such groups at a young
age.47,49 Also, the prevalence of diabetes is significantly higher in
India as compared to a majority of high and middle-income
countries; tobacco smoking is lower in South Asian men as
compared to other ethnic groups.5,46 Additionally, none of this data
has come from prospective CV epidemiological studies identifying
risk factors at a national level, rather has come from regional
studies, targeting special groups which by design do not represent
the whole population.15 Some researchers have suggested multi-
plying the CVD risk score for South Asians by a factor of 1.5, to
accommodate these ethnic variations and the subsequent greater
risk for cardiovascular conditions.50 Hence, adopting a prediction
model for clinical assessment of a patient to determine treatment
options has its risks since it is dependent on local applicability and
the degree of modifiability of the risk model.46 An exclusive CV risk
stratification protocol for Indians or South Asians needs to be
developed that includes the heterogeneity and lifestyle of the In-
dian population for accurate assessment.

4.1.3. Unique pattern of dyslipidemia among indians and
inadequacies in literature

Literature on the epidemiology of dyslipidemia in Asians, spe-
cifically Indians, has continued to grow and expand at a rapid pace
in the last few decades.2,3,9,31,36,51,52 However, while the current
evidence is significant in augmenting our understanding of this
disease in the Indian population over time, there is still scope for
further research in the area. LAI has also highlighted in the
consensus statement, a lack of large-scale epidemiological studies
having national representation. The limited studies taken into ac-
count have highlighted not only a higher prevalence of dyslipide-
mia among Indians, especially the younger population, but also
variations in patterns among the population itself.5

Variations have been observed within cities with Tier-3 city
patients having higher lipid values, possibly due to diet and co-
morbidities like diabetes; the elderly patients mostly belonged to
Tier-1 cities suggesting better health facilities and higher life ex-
pectancy in major cities.53

Reviews of Indian epidemiological studies in the past have
underlined the need for more such epidemiological studies with
larger sample sizes, multi-site studies, prospective cohorts with
outcomes focused on the cardiovascular benefit offered by various
combinations of treatment strategies in dyslipidemic patients and
epigenetic studies on lipid biomarkers. Moreover, a majority of the
347
existing studies are not nationally representative, thus affecting the
overall generalizability of the findings. The limited usability of
heterogeneous data owing to varied study methodologies has also
been pointed out. Further, inadequate literature on the prevalence
of the various types of lipid abnormalities in both rural and urban
Indians, details of Indian dyslipidemia patterns and their prog-
nostic implications, and the relevance of different cholesterol li-
poproteins in India, need greater attention.36

4.1.4. Statin metabolism and adverse effects
Pharmacokinetic studies have shown that Asians respond more

strongly to statins as compared to the western populations while
reporting a significant difference in the pharmacokinetics of lipid-
lowering drugs like statins among different racial/ethnic groups.
Non-Hispanic whites or Caucasians require a higher dosage of
statins when compared to Asians, for the same pharmacological
action. It has been shown that the maximum prescribed dosage of
Atorvastatin in Japan is about half of what is prescribed to patients
in the United States (40mg/day vs 80mg/day). Also, a 10mg dosage
of Rosuvastatin is found to be lesser effective in lowering LDL-C in
western populations than it is in Chinese patients. This can be
explained by the fact that the plasma levels of the same dose of
statins are seen to be almost 1.5 to 2.3 times higher in different
Asian ethnic groups, as compared to Caucasians/whites. According
to a study conducted in Singapore, upon administration of a single
dose of Rosuvastatin 40 mg, Asian Indians achieved 1.7 times the
plasma levels of the drug when compared to Caucasians.54 Further,
a meta-analysis reported that Asians required statin administration
for a much shorter duration (almost 50%), when compared to the
western populations, to achieve the same level of lipid
lowering.55e59

Multiple reasons have been cited for this difference, including a
lower body mass index (BMI), and a slower statin metabolism
owing to genetic variability among Asian andwestern populations.5

Cholesterol uptake and synthesis and statin metabolism are driven
by single nucleotide polymorphisms (SNPs) in ABCG2, SLCO1B1,
LDLR, HMGCR and CYP2D6 genes. Studies have shown poly-
morphisms on chromosome 12 of the SLCO1B1 gene in Asians,
which is responsible for a reduced hepatic uptake and thus an
increased blood plasma concentration of the lipid lowering drug.
This in turn makes Asians more susceptible to the adverse effects of
statins too. South-Asian ethnicity has also been reported as one of
the determinants of elevated homocysteine which increases the
risk of atherosclerosis.3,30,55,57,60

The heightened response among Asians thus raises possible
concerns regarding a greater risk of statin-associated adverse ef-
fects too, mainly myalgia, neuropathy, increased blood glucose and
cognitive changes.61 However, there are limited studies regarding
the safety of statins for Asians, especially Indians, and the results for
some of them are rather inconclusive. Some studies showed an
increased risk of haemorrhagic strokes and cancer on achieving
very low serum cholesterol levels due to exaggerated responses
from statins.5,62,63 On the other hand, one study conducted among
participants of South Asian origins in the USA and Canada showed
no significant side effects following a high dose of statins.54 Most
statins show dose-related side effects which further aggravates the
risk of increased sensitivity to statins.59 One large-scale trial done
in Japan from 1994 to 2004 showed a reduction in cardiovascular
events with a lower dosage of statins, however, no large-scale
studies have been done to compare the same exclusively in In-
dians.5 Even though LAI recommends statins as the first line of
defence for dyslipidemia management and CV events, and Indians
have a 1.5e2 fold ASCVD risk compared to Caucasians, the use of
statin therapy among South Asians with ASCVD is low.26 This could
be because of a lack of understanding of the history of ASCVD,
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efficacy, and cost of statins, and the complexity associated with
multiple guidelines.24,64 On the contrary, there is also some liter-
ature to suggest a possibility of statins being overprescribed in the
Indian population. The pharmaceutical market share of statins in
India has significantly increased from 2008 to 2018.65 The physician
survey on lipid management showed that more than 60% of the
doctors preferred prescribing statins in patients with no risk of
coronary heart disease, solely based on normal triglycerides and
slightly high LDL-C levels.40 Research has shown that while statins
offer significant benefit in CVD patients, the benefit of its use in
primary prevention in healthier patients may not be that pro-
nounced and could even do more harm than good.66 A 2018 paper
published in the BMJ reported that the 10 year CVD risk cut-off at
which statin initiation is recommended is much lower than the cut-
off value at which statin benefits significantly outweigh their risks
in primary prevention.67 Our use of statins, its metabolism and
biological effects are therefore significantly different as compared
to the westerners, further limiting the use of their guidelines in
India. It becomes paramount to have more information on not just
the efficacy but also the safety of statins in different sub-groups and
incorporate that data into India specific recommendations.
4.1.5. Pricing issues
It has also been observed that there is a price variation between

statin generic brands, and high dose statin therapy adds to
increased health expenditure which becomes a crucial factor for
Indian patients with limited finances.5,54 This highlights another
aspect of the need for India-specific guidelines, which is to achieve
economic effectiveness. Medicines constitute a majority of the
treatment costs, and hence affordability is largely determined by
the cost of medications. Medication in India is expensive, and
regular and consistent use of drugs for CVDs makes it unaffordable,
which can push the population into poverty. This was observed in a
study where only 2.6% of CVD patients took regular medications
among low-income countries including India. This directly impacts
the periodic health check-ups, negatively affecting the manage-
ment of Dyslipidemia.5,68,69 Thus, the economic constraints with
regards to healthcare expenditure demand different treatment
perspectives as well.25

As the popular adage goes, ‘prevention is better than cure’. This
holds true for cardiovascular disease as well. There is ample
research to show the importance of lifestyle changes including
dietary modifications and some form of physical activity in the
delay of the onset of risk factors and thus, reduced risk of cardio-
vascular disease.70e73 Such approaches can also aid in better
management of disease in secondary prevention cases, and lower
the recurrence of cardiac events, as well as morbidity and mortality
numbers in populations.

This is of immense value in resource-limited countries like India,
where access to healthcare is a challenge, and individuals from
lower socio-economic backgrounds often do not receive optimal
treatment due to financial constraints and associated barriers.74

Emphasis on prevention and the effectiveness of lifestyle modifi-
cations can be useful in these settings. Studies recommend that
clinicians include such advice as part of their routine counselling,
especially in cases where medication is not well tolerated or is cost
prohibitive.75

Considering these intricacies, an individualized treatment
schedule and a targeted therapeutic approach providing optimal
management of risk factors is warranted.23,39 This would also help
physicians in early screening and identification of disease patterns,
leading to better management which could be more cost-
effective.23
348
4.2. Recommendations

A guideline tailor-made for dyslipidemia management in In-
dians is cardinal, as the current statement by the LAI is based on
international guidelines and involves recommendations by clinical
experts, which could be driven by varied schools of thought
regarding different treatment strategies adopted in the west. The
Indian Consensus Statement can therefore be strengthened by
supplementing the rich expertise of the clinical group with
population-specific evidence, for greater robustness and homoge-
neity. This would require.

i) Development of indigenous calculators to obtain more accurate
estimates of cardiovascular disease risk among Indians.

ii) Design and conduct of large scale prospective Indian studies
with long-term follow-ups. Community-based epidemiological
studies may provide insights into the ethnic variations in the
lipid patterns, statin dosing, and cardiac risk profile of Indian
patients, which in-turn would help ascertain optimal treatment
targets among various population sub-groups.

5. Conclusion

Management of dyslipidemia has become a grave concern
owing to the rise in CVDs among Indians. Management guidelines
aim to provide evidence-based recommendations from studies
conducted in the west. A dearth of studies among Indian pop-
ulations to address the depth of the issue has added to the chal-
lenge in formulating strategies for management. Despite these
hurdles, LAI in 2016 and 2018 came up with recommendations
based on the western guidelines. The statement also highlighted
possible alternatives if there were gaps in improving management
strategies. However, the unavailability of a uniform set of country-
specific guidelines makes it difficult for clinicians to chalk out the
diagnosis which leads to varied treatment approaches and personal
choice of treatment, especially in terms of CV risk estimation and
statin dose recommendations. The current western guidelines also
do not consider the Indian phenotype pattern of lipids or the
different socio-economic, cultural, lifestyle, and genetic factors that
make it harder to treat dyslipidemia in Asian Indians. Statin
metabolism and adverse effect profile also differ between Asians
and Caucasians. Also, unlike the western counterparts, periodic
check-ups and treatment rates are borne out of pockets in India,
which further adds to the challenges in management and treat-
ment. Our review attempts to summarize the available evidence in
this regard, underlining the need for dyslipidemia management
guidelines for the Indian population.

This would require more population specific research to fill
some of the lacunae pertaining to data on dyslipidemia prevalence,
statin dosage, epigenetics of lipid biomarkers and varied lipid
patterns among sub-groups, along with the development of CV risk
estimation algorithms for Indians. An indigenous set of recom-
mendations for lipid management that complement the clinical
expertise of the LAI would help augment treatment decision
making.
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