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INTRODUCTION

Hyperlipidemia is a common metabolic disorder and one of
the risk factors for chronic diseases, including cardiovascular
diseases (CVDs), caused by eating disorders, obesity,
genetic diseases (e.g., familial hypercholesterolemia [FH]),
or other diseases (e.g., diabetes).l'! According to the
World Health Organization (WHO), hyperlipidemia is
significantly associated with more than half of the global
cases of ischemic heart disease. Although hyperlipidemia
encompasses a wide range of lipid abnormalities, the
increase in total cholesterol (TC) and low-density lipoprotein
cholesterol (LDL-C) has attracted the most attention due to
its important role in the development of atherosclerosis.**

The level of plasma lipids in normal people in different
societies is different due to genetic and lifestyle differences,
including eating habits and physical activities. The average
level of TC has been reported to be 202 mg/dL in Western
men and 165 mg/dL in Chinese men.F! The findings of
a systematic review that examined lipid components
indicated that the prevalence of hyperlipidemia in Iran was
significant. The overall prevalence rates of TC >200 mg/dL
and TC 2240 mg/dL in adults over 20 years old were 42%
and 17%, respectively.! The prevention and control of
CVD risk factors, including hyperlipidemia, is considered
a preliminary measure in primary or secondary prevention
and should be a priority for the health-care system to reduce
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the burden of CVDs." The results of studies show that the
management of hyperlipidemia reduces mortality and CVD
occurrences by 30%.°# The value of reducing TC and LDL-C
in the primary and secondary prevention of CVD is evident
based on the results of several epidemiological studies.

Hyperlipidemia is often a lifelong but manageable disease.
However, if hyperlipidemia is not treated, since it is
progressive, it often leads to severe underlying vascular
disease processes that can be fatal. Chronic exposure to
high levels of serum lipids in early adulthood increases the
risk of coronary heart disease (CHD) in a dose-dependent
manner.”

Theincidence of CVD inindividuals with LDL-C2190 mg/dL,
compared to those with LDL-C <130 mg/dL, occurs 10-
20 years earlier in men and 20-30 years earlier in women.
It has also been found that the risk of atherosclerotic
CVD (ASCVD) is more than four times higher in these
people (hazard ratio =4.1, 95% confidence interval)."”

Considering the difference in the determinants of diseases
in different societies, to solve some health problems, it is
necessary to adopt multidisciplinary national policies and
dolocal and national planning and policy-making according
to the local plans.'! The management of hyperlipidemia
based on accurate and up-to-date clinical guidelines is
important and possible. Considering that one of the known
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obstacles in the management of some diseases in society is
the lack of knowledge and awareness of doctors or their
failure to follow the instructions for the control and care of
this disease,"? it is necessary to provide them with a set of
clinical solutions based on the latest scientific evidence of the
world (which naturally causes the least harm and damage
to the patients and is based on the health-care structure of
the country).

In different countries, different clinical guidelines have
been developed for the prevention, control, and treatment
of hyperlipidemial®** that are different from each other in
terms of focus or priority area (prevention, diagnosis, and
treatment), subject area (all lipid or cholesterol disorders),
guideline users, and the target group (children, adults, or
special groups).

Due to the lack of Iranian guidelines in many field including
hyperlipidemia, most physicians follow the guidelines of
other countries or regions. However, due to the differences
in the structure and environment of providing health
services as well as in the social and economic situation
between countries and considering a request by the
Ministry of Health of Iran in this regard, the first Iranian
guideline to the management, diagnosis, and treatment of
hyperlipidemia in adults was developed.

DEFINITIONS

Hyperlipidemia is defined as an increase in the plasma
concentration of lipids (triglycerides [TG], TC, and their
transporter lipoproteins in the blood; cholesterol, LDL-C,
and very LDL-C).l In this guideline, due to the importance
of LDL-C in the occurrence of atherosclerosis diseases and
the high prevalence of TG in Iran, the main focus was on
LDL-C and TG.

Severe FH is defined as LDL-C >400 mg/dL (10 mmol/L),
LDL-C higher than 310 mg/dL (8 mmol/L) with a risk
factor, or LDL-C over 190 mg/dL (5 mmol/L) along with
two high-risk factors.['l

STUDY DESIGN

Participating groups in the developing of guideline
Four groups participated in the development of the Iranian
hyperlipidemia guidelines:

Steering committee

This group consisted of the executive, main collaborators,
and related officials in the Ministry of Health. It was
responsible for selecting the members of other groups and
coordinating and supervising the implementation of the
process of guideline preparation.

3 Journal of Research in Medical Sciences

Guideline development group

It consist of 38 experts from universities of medical sciences
and related scientific societies in the fields of cardiology,
internal medicine, endocrinology, nephrology, neurology,
nutrition, epidemiology, pharmacology, health economics,
as well as physicians, nurses, and representatives of
patients. The members were selected based on their
specialty, experience and interest from different parts at the
national level. Two methodologists facilitated the guideline
developing group (GDG) group sessions.

Systematic review group

This independent group was responsible for developing the
evidence following an extensive search in the literature and
performing systematic review.

External review group

It consisted of a number of experts in various fields related
to the subject, as well as influential people in policy-making
in this field, who they extensively evaluated the guideline.

Declaration of interest

To identify the types of conflicts of interest (e.g., finance,
work, research, and consultancy), the standard conflict of
interest approved by the Ministry of Health of Iran was
signed by all members in the groups developing guidelines
including steering committee (5C), GDG, systematic review
group (SRG), and external review group (ERG) in two
stages (at the beginning of phase 1 and phase 3). There
were no cases of conflict of interest in the completed forms;
however, according to prior planning, it was decided that
if any conflict of interest was identified, while maintaining
the confidentiality of information, the cases would be
managed by the SC and then possible measures, such as
exclusion from participation in the group, restriction of
participation in discussions, or restriction to vote on the
relevant recommendations, would be adopted.

The scope of the guideline

The scope of the guideline defined the main axes of the
clinical questions, included the functional area, the target
group, and the outcome of the guideline as well as the
questions that were supposed to be answered (Population,
Intervention, Comparison, and Outcomes [PICOs]).
The functional scope of this guideline, according to a
consensus through voting by GDG members, was diagnosis,
management, and treatment; therefore, this guideline did
not deal with prevention and screening.

The target group of the guideline was male and female
adults (18 years and older) with hyperlipidemia (we
considered high LDL-C or high TG in this guideline).
Moreover, subgroups consist of people suffering from type 1
and type 2 diabetes, CVD, chronic kidney disease (CKD),
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ischemic stroke, FH, fatty liver, as well as the elderly and
women (intended to be pregnant, pregnant, and lactating)
were considered in the developing of recommendations. To
determine and rank the outcomes, the members of the SC
prepared an initial list of outcomes related to the diagnosis,
management, and treatment of hyperlipidemia suggested
by the GDG members and sent it to them through an
electronic form to rank each outcome according to its relative
importance from one to nine. Afterward, the average score
for each outcome, which indicated the relative importance
of that outcome, was determined so that the average of 7-9
indicated that the outcome was critical, 4-7 was important,
and 3-1 was not important. Based on this, the relative
importance of the outcomes was determined and the critical
outcomes for the design of PICO questions were identified.

At the next stage, the members of the GDG were asked
to present their initial questions regarding the diagnosis,
management, and treatment of hyperlipidemia. These
questions were reviewed by the SC and a small working
group of GDG. After removing irrelevant and repetitive items
and merging similar questions, 9 questions remained which
were transformed to PICOs. The working group members
then created an analytical framework that showed the impact
of interventions on intermediate and final outcomes and
specified the order of the 9 PICO questions to better visualize
them and integrate them along the patient management
pathway [Figure 1]. Due to the COVID-19 pandemic and the
geographical dispersion of the members, the SC organized
online meetings with the members of the GDG. These

meetings, which accounted for 9, were held with the purpose
of determining the scope of the guidelines and designing
the PICO questions. Furthermore, to identify the values and
preferences of patients, a session of focus group discussion
was held with the participation of 6 patients having various
blood lipid disorders. During this session, the participants’
preferences for diagnosis, medicinal and nonmedicinal
therapy (i.e., lifestyle), and required training were extracted
and considered in the design of PICO questions and
preparation of recommendations and suggestions.

Search for evidence

All PICO questions were submitted to the SRG. The SRG
performed a systematic search for each PICO question in
PubMed, Embase, and Cochrane Library databases without
a time limit. At first, an Umbrella Systematic Review was
conducted on all previous systematic reviews. In this way,
the latest evidence related to new systematic reviews was
found, and since there was no new systematic review for
one of the PICO questions, a new one was conducted.

The evidence used in developing the recent hyperlipidemia
guidelines was also reviewed. The systematic reviews found
were evaluated in terms of their up-to-date, the degree of
compliance with the PICO questions, the assessment of
their methodology by the AMSTAR tool, the provision of
sufficient information to assess the certainty of the evidence,
and reporting evidence in the subgroups of the guideline;
subsequently, the most appropriate ones were selected.
A total of 167 studies, including 97 systematic reviews and

1- Threshold of LDL-C and TG to start drug treatment of dyslipidemia?
2- The minimum necessary tests to start and continue the treatment of

Figure 1: Analytical framework for the management of dyslipidemia in adults. LDL-C = Low-density lipoprotein cholesterol; CVDs = Cardiovascular diseases;
TG = Triglyceride
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dyslipidemia?

3- Necessity of CVD risk assessment to start and continue treatment of
dyslipidemia?

4- Non-pharmacological treatment in adults with dyslipidemia?
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meta-analyses, 2 network meta-analyses, 41 clinical trials,
were examined.

Turning evidence into decision (evidence-to-decision)
After searching for scientific evidence through a systematic
review, certainty in and quality of evidence were rated by
the standard GRADE method. In this process, the risk of
bias, imprecision, indirectness, and inconsistency were
investigated. In addition, another overview was conducted
by the SC to examine other decision-making criteria in
the framework of the Evidence to Decision tables, and
the evidence related to the criteria of patients” values and
preferences, health benefits and harms, resources, costs,
acceptability, the feasibility of implementation, and health
equity indicators were searched.

Compilation of recommendations and suggestions

To compile the recommendations, 9 two-h online meetings
were held with the members of the GDG. In each meeting,
a PICO question was introduced and then the evidence
found for it was presented in the form of a GRADE evidence
profile by the expert who performed the SR and sometimes
with the presence of the head of the SRG. Subsequently, the
members of the GDG, with the guidance of methodologists,
completed the evidence-to-decision tables by reviewing the
evidence found regarding the criteria of patients” values and
preferences, the overall certainty of the evidence, health
benefits and harms, resources, costs, acceptability by key
stakeholders involved, the feasibility of implementing
the recommendations according to the different levels
of providing health services in Iran, and health equity
indicators in the recommendations as well as the agreement.
Based on this table, recommendations and suggestions
were compiled.

The strength of a recommendation indicated the extent to

which the GDG was confident that the desirable effects of

the recommendations (e.g., beneficial health outcomes)
outweigh the potential undesirable effects (e.g., side effects).

The recommendations of this guideline were divided into two

groups based on the strength of their supporting evidence.

1. Recommendation: A recommendation that the GDG
was confident that the favorable effects of adhering to
it outweigh its adverse effects.

2. Suggestion: It is a recommendation for which there
was greater uncertainty regarding the quality of
evidence, the balance of benefits and harms, values
and preferences, and the use of resources; however, the
GDG concluded that the positive effects of adhering to
it probably outweighed the negative effects.

In this guideline, 31 recommendations and 17 suggestions
were developed for adults with hyperlipidemia.

5 Journal of Research in Medical Sciences

External evaluation

The initial report of the guideline was presented to the ERG
to evaluate based on the AGREE Reporting Checklist as a
guideline evaluation tool to evaluate the draft guideline in
terms of validity, reliability, clarity, clinical applicability,
clinical flexibility, and documentation. It is worth
mentioning that according to the standard procedure, none
of the members of the ERG was a member of the GDG. Then,
based on their opinions and comments, the guideline was
re-examined and some parts were modified.

Update time
The update time for the developed guideline was set for
3 years by the GDG.

Evidence review and recommendations
Low-density lipoprotein cholesterol and triglyceride
thresholds for starting drug therapy

It is recommended that the LDL-C threshold be determined at LDL-C
>190 mg/dL for the onset of drug treatment in adults with increased
LDL-C (who lack comorbidities or risk factors)

It is recommended to start pharmacotherapy in patients with CVD,
ischemic stroke, diabetes (over 40 years old), chronic kidney failure
(eGFR <60 mL/min/1.73 m?), FH, regardless of LDL-C level

It is recommended that in people with increased TG, the TG threshold
be considered TG >500 mg/dL to start drug treatment

It is suggested that the threshold of TG be determined at TG >200 mg
to start drug treatment in the subgroups (diabetes, CVDs, ischemic
stroke, FH, and nonalcoholic fatty liver disease)

LDL-C=Low-density lipoprotein cholesterol; CVD=Cardiovascular disease;
TG=Triglyceride; FH=Familial hypercholesterolemia; e GFR=Estimated glomerular
filtration rate

Based on evidence, there is a causal relationship between
the LDL-C level and the risk of ASCVD development.!'¢'!
Moreover, an increase in plasma TG level has been identified
as an independent predictor of CVD risk even in patients
who have reached the target of LDL-C treatment with statin
therapy. Regarding the adverse effects of lipid-lowering
drugs, the evidence showed that the frequency of side
effects did not differ between various treatments based on
different thresholds [Box 1].""!

In a systematic review that included 8 clinical trial studies,
30,048 patients were evaluated at the baseline and after a
1-year follow-up in terms of the reduction in LDL-C levels
and the incidence of CVDs following statin use. The results
showed that following statin use, at LDL-C levels of 125
to <150, there was a 36% reduction in the risk of major
cardiovascular events, a 33% decrease in the occurrence of
major coronary events, and a 42% decline in the outcome
of major cerebrovascular events. In addition, at the 150
to <175 level of LDL-C, a 29% reduction in the risk of major
cardiovascular events, a 22% decrease in the occurrence of
coronary events, and a 57% decline in the outcome of major
cerebrovascular events were observed.?!
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In general, the expected benefits were large and significant
without any significant disadvantages. The overall certainty
of the evidence was high and the clinical trial studies were
of high quality.

Evidence-to-decision considerations

Patients, experts, members of the medical team, and
policy-makers all emphasized the importance of starting
pharmacological treatment.

From the point of view of patients, blood lipid control is
crucial to preventing the complications of hyperlipidemia,
such as CVDs. From the perspective of experts and
medical team members, although pharmacotherapy is
essential to prevent the complications of hyperlipidemia,
the patient’s acceptance to start drug therapy would differ
based on the patient’s age, knowledge, education, health
literacy level, living conditions, socioeconomic status, and
level of trust in the doctor.?! By lowering the threshold
to 5 mg in the general population, more people will be
exposed to treatment, and therefore, more resources will
be needed; however, as the threshold is lowered, the
complications are reduced as well. A systematic review
on the cost-effectiveness of hyperlipidemia treatment in
low- and middle-income countries showed that treating
high cholesterol at a threshold of 5.7 mmol/L comes at a
higher cost per disability-adjusted life-years averted than
at a threshold of 6.2 mmol/L.P!

Minimum tests required to initiate and continue treatment

It is recommended for all adults (over 20 years old) with increased
LDL-C and TG (in whom the causes of secondary hyperlipidemia have
been ruled out) lipid profile tests (LDL-C, TG, TC, HDL-C, AST, and
ALT) should be done on fasting at the beginning of treatment and for
follow-up

It is suggested that if a person’s lipid profile tests (LDL-C, TG, TC, and
HDL-C) have been done in the last 6 weeks, they should be considered
a baseline test and not repeated

It is recommended that for adults with increased LDL-C and TG that
are taking statins for the first time, elderly people, or those who have
a history of pain or muscle weakness to start and follow up treatment,
and for patients who experience pain or muscle weakness during
treatment, CK test should be done to follow the treatment
LDL-C=Low-density lipoprotein cholesterol; TG=Triglyceride; HDL-C=High-density
lipoprotein cholesterol; CK=Creatine kinase; AST=Aspartate aminotransferase;
ALT=Alanine transaminase; TC=Total cholesterol

In most of the evidence, it is mentioned to measure the serum
lipid profile in fasting or nonfasting form, which includes
TC, LDL-C, high-density lipoprotein cholesterol (HDL-C),
non-HDL-C, and TG; if TG is higher than 400 mg/dL,
it is recommended to measure LDL-C directly and on
fasting [Box 2].16132223]

About 3% of patients under treatment with statins show
an elevated level of liver enzymes, including alanine
aminotransferase (ALT) and/or aspartate aminotransferase,
in the 1 year of medication.? This increase is usually
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mild (<3 times the normal limit) and does not indicate
liver damage clinically or histologically in the absence
of increased bilirubin or synthetic liver dysfunction.>*!
Elevated transaminases often return to baseline with statin
continuation or adjusting the dose of statin therapy./*’!

Statin-related muscle events are reported as the most
common side effects in statin users. Clinical manifestations
vary from mild symptoms to muscle damage manifested
by marked elevation of creatine kinase (CK) and/or
rhabdomyolysis. These events are reversible with prompt
discontinuation of statins or dose titration.”*"! To check
the adverse effects of statin, it is necessary to perform ALT
and CK tests before starting the treatment so that they
can be used as a baseline value to start the treatment and
follow-up.??!1 Measuring CK before starting treatment
can help to diagnose and determine the severity of muscle
damage, and it is reasonable to perform it for people at
risk, such as patients using multiple drugs (polypharmacy),
patients with proven muscle diseases, or people with
high-intensity physical activity. On the other hand, several
studies have concluded that an increase in aminotransferase
levels caused by statins is rare, and statin users may not be
significantly different from normal people.[#3*34

Evidence-to-decision considerations

Most patients are aware of the importance of conducting
tests to start and follow-up treatment; nevertheless, the cost
of some tests and the need to repeat the tests to follow up the
treatment make it difficult for some people to visit regularly.
To reduce these barriers, the panel members suggested that
lipid tests performed during 6 weeks before be considered
as the first baseline test.

Tests intervals for measuring low-density lipoprotein
cholesterol

It is recommended that to continue drug treatment in adults with
increased LDL-C, lipid profile should be measured at intervals of

6-12 weeks until the therapeutic target is reached, and then repeated
at intervals of 6-12 months

It is recommended that to continue drug treatment in adults with
increased LDL-C, liver enzymes should be repeated 3 months after the
start of treatment and then 12 months in case of a change in the type
or dose of statin or in case of liver symptoms

LDL-C=Low-density lipoprotein cholesterol

Evidence and rationale

The review of guidelines, systematic review studies, and
clinical trials has shown that the results of tests at different
time intervals are an important indicator of the success of
dyslipidemia treatment./*1%%31 Frequent lipid monitoring
allows clinicians to assess patient response to therapy and
promote adherence, which provides the opportunity for
further titration of therapy based on objective criteria. Several
cycles of drug titration and reassessment may be necessary
to achieve an optimal lipid profile in patients with high
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hyperlipidemia or in those who respond less well to treatment.
Considering the significant variability in the response to
treatment with lipid-lowering drugs and the adverse effect
of reduced adherence to treatment, repeated lipid testing is
necessary to increase the provision of guideline-based medical
care.['03¥]

Clinical evidence suggests that different time intervals,
including 4-12 weeks after starting statin therapy
to determine patient adherence and then every
3-12 months to follow up lipoprotein tests, are clinically
effective.®*! Similarly, based on the guidelines of the
Task Force of the European Society of Cardiology and the
European Atherosclerosis Society for the management of
dyslipidemias, it is recommended to repeat the tests every
8 (+4) weeks after adjusting the treatment until the treatment
target is reached and then perform them annually.
On the other hand, others have argued that performing
repeated tests to achieve the treatment target is clinically
inefficient, and routine annual tests increase health-care
costs, laboratory burden, and false-positive results.l* ]

Evidence-to-decision considerations

The results of a qualitative study conducted on patients
suffering from different types of dyslipidemia showed
that although the patients acknowledged the necessity
of repeating the tests at certain time intervals to follow
the treatment process, they faced some obstacles, such
as the high cost of the tests, which affected their adherence.*!

The required resources (e.g., expert manpower, equipment,
and laboratories) to repeat the tests in the mentioned time
intervals were evaluated as moderate by the members of
the guideline development group.

For primary prevention, annual follow-up tests, which
can reduce the risk of CVD by 20%, are more cost-efficient
and effective than repeated follow-up tests. For secondary
prevention, annual surveillance using a TC threshold
of 155 mg/dL or an LDL-C threshold of 77 mg/dL is less
expensive and more effective than frequent surveillance,
and biannual surveillance is even more cost-effective
than annual surveillance.®! The recommended intervals
for repeating the tests are likely to be accepted by the
key stakeholders, and it is possible to implement them
considering the existing infrastructure of the country.

Cardiovascular disease risk assessment

It is suggested that to start and continue drug treatment in adults with
increased LDL-C and TG, if possible, a CVD risk assessment should be
performed

It is suggested to use Iranian risk assessment models in case that CVD
risk assessment is performed

LDL-C=Low-density lipoprotein cholesterol; TG=Triglyceride; CVD=Cardiovascular
disease

7 Journal of Research in Medical Sciences

Well-known CVD risk assessment models and charts have
been developed and updated over the past five decades,
including the Framingham Risk Score,® Pooled Cohort
Equations recommended by the American College of
Cardiology (2013), and the American Heart Association
guidelines for the risk assessment of CVDs, ! as well as the
risk prediction models of SCORE, ASSIGN, 1 Q-Risk, >
PROCAM,, P and Globorisk.!

A collection of evidence shows that risk assessment leads
to improved risk management.”” However, drawing a risk
diagram is based on the general outline of risk factors that
are distinct in different populations. Consequently, each
risk assessment diagram is specific to that population and
is unlikely be valid across populations.?? Iranian models
for determining the risk of ASCVDs in 10 years, which were
designed based on laboratory and nonlaboratory findings
of cohort studies conducted in Iran, i.e. the Persian ASCVD
Risk Stratification and simplified Persian ASCVD Risk
Stratification,®*” are simple and accessible and can be used
for risk assessment.

In general, the overall confidence of the evidence found
for risk assessment was assessed as moderate. Moreover,
no evidence was found regarding the adverse effects
of performing a risk assessment to start and continue
pharmacotherapy.

Evidence-to-decision considerations

No direct evidence was found on the cost-effectiveness
of starting and continuing treatment with or without risk
assessment; however, the members of the GDG assessed
the cost of conducting risk assessment (e.g. costs related
to screening tests, obtaining information on risk factors,
capacity building in health system employees to conduct a
risk assessment, and care costs) as moderate. According to
the WHO, the costs related to performing screening tests
and delay in starting treatment due to CVD risk assessment
are significant in countries with limited resources. Some
evidence suggests that in low-resource countries, adding
an additional step before initiating treatment may
increase disparities because patients with limited access to
health-care services may experience delays in treatment or
even fail to receive treatment.®”!

Although conducting a risk assessment is acceptable to
key beneficiaries, the possibility of its implementation is
limited due to the overcrowding of patients in private
offices and government clinics, doctors’ lack of enough
time, and the need for more human resources. Time
limitation, lack of perceived usefulness, insufficient
knowledge, and inconsistency in the published
recommendations have been stated as common reasons
for physicians not using global risk assessment tools for
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CVDs .1 Simplifying these models and empowering
educated nursing staff (who are often the first people
referred to) to perform risk assessment under the
supervision of a doctor can be effective in remedying the
current deficiencies in treatment.[®!

Nonpharmacological treatment

It is recommended that in adults with elevated LDL-C or TG or
both (who lack comorbidities or risk factors), lifestyle modification
should be considered the first therapeutic intervention, which includes
the following
It is recommended that they keep their weight in a healthy range and
have proper nutrition as follows
Eliminate the consumption of trans fatty acids and consume less
saturated fatty acids and replace them with unsaturated oils,
preferably canola and olive oil
Reduce the consumption of red meat and replace it with low-fat white
meat, marine sources of protein (e.g., fish), low-fat dairy products,
and vegetable proteins (e.g., soy and beans)
Reduce the consumption of refined grains (e.g., rice, bread, and white
flour) and replace them with whole grains (3 units or more per day)
Consume fruits and vegetables (5 units or more) per day
Eat nuts at least 5 times a week
Reduce the consumption of sweets and products containing sugar
and simple sugar
It is recommended that adults do at least 150-300 min of
moderate-intensity aerobic physical activity, at least 75-150 min
of vigorous-intensity aerobic physical activity, or an equivalent
combination of moderate-intensity and vigorous-intensity activity
during the week
Adults are recommended to do 2 or more days of
moderate-to-high-intensity muscle-strengthening activities that involve
all major muscle groups
It is recommended to avoid any type of tobacco (e.g., cigarettes
and hookah) and alcohol in any amount, and in case of previous
consumption, to quit it
It is suggested to start drug treatment if LDL-C and TG levels do not
reach the treatment target after at least 6 months from the beginning
of lifestyle modification
LDL-C=Low-density lipoprotein cholesterol; TG=Triglyceride

Changing lifestyles, especially in terms of diet and physical
activity, have been mentioned in the evidence to reduce
blood lipids.[%! Evidence shows that high saturated
fat intake increases LDL-C concentration. LDL-C is an
established risk factor for the development of CVD.
A meta-analysis of 26 trials reported that every 1 mmol/L
reduction in plasma LDL-C level was associated with a 20%
reduction in the risk of CHD-related mortality./ There is
strong evidence indicating the existence of an association
between protective factors, including the consumption
of vegetables, nuts, and a high-quality “Mediterranean”
diet, and reduced CVD, as well as a relationship between
harmful factors, including the consumption of trans fatty
acids and high-glycemic index foods, and an increased
incidence of CVD. There is moderate-quality evidence
regarding the relationship between fish consumption,
marine fatty acids, folate, whole grains, dietary Vitamins
E and C, beta-carotene, alcohol, fruits, and fiber with
decreased incidence of CVD." The results of a network
meta-analysis study revealed that all vegetable oils
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were more effective in reducing cholesterol and LDL-C
compared to butter.l”]

Weight loss also affects TC and LDL-C levels, however,
minimally. In obese individuals, a decrease of
0.2 mmol/L (8 mg/dL) in LDL-C concentration is observed
for every 10 kg of weight loss.[®®*l The reduction in LDL-C
levels because of regular physical exercise is even less. The
benefits of weight loss and physical exercise are likely to
influence other CVD risk factors, particularly hypertension
and diabetes. In the case of hypertriglyceridemia, weight
loss increases insulin sensitivity and decreases TG levels.
Regular physical exercise reduces the level of plasma TG
more than the effect of weight loss."*”! The consumption of
foods rich in carbohydrates and simple sugars has harmful
effects on TG levels. On the other hand, a diet rich in fiber
and low glycemic in people with hypertriglyceridemia,
especially in the case of people with diabetes, plays an
important role in improving their condition.">7

Moderate alcohol consumption (<10 g/day [1 unit] for men
and women) is acceptable for those who drink alcohol
if TG levels are not elevated. Alcohol consumption has
a harmful effect on TG levels, especially in people with
hypertriglyceridemia.” Quitting smoking has clear benefits
on overall CV risk and especially on HDL-C levels.I”!

Evidence-to-decision considerations

The importance of treating dyslipidemia is well-accepted by
most patients, healthcare providers, professional societies, and
public and private organizations. The results of a qualitative
survey regarding the values and preferences of patients
showed that they preferred changing their lifestyle over taking
medicine and they were willing to receive education regarding
nutrition and herbal medicines to control their blood lipids.
They emphasized the practicality of the recommendations
provided (e.g. for lifestyle) and considered them a guarantee
for the implementation of the recommendations™*’!

The overall certainty of the evidence found for lifestyle change
as the first treatment intervention was high and numerous
positive effects were attributed to it.[*%% The findings
of a network meta-analysis showed that moderate-dose
statin and high-intensity exercise were effective in
improving arterial stiffness, and that high-intensity exercise
interventions could be considered a suitable alternative to
moderate-dose statin therapy.!*! Regarding the unfavorable
lifestyle and the consumption of alcohol and smoking, the
results of studies also reported numerous adverse effects,
including an increased risk of mortality due to all causes,
specifically CVDs and cancers””!

The GDG felt that health disparities were likely to be
reduced with this treatment approach. Considering the
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nature of this intervention, GDG members underestimated
the required costs and resources.

From the point of view of the GDG members, this
intervention was acceptable to the key stakeholders and

was implementable.

First line pharmacological treatment

It is recommended that statins be used as the first line of medical
treatment in adults with elevated LDL-C
It is recommended to continue following the lifestyle modification
recommendations along with drug therapy
It is suggested to consider increasing the dose of statin before
introducing a combination therapy
In women
Statins are recommended in women with the same approach and
targets as men
Statins are not recommended during pregnancy or breastfeeding or
when planning for pregnancy
During pregnancy or breastfeeding or when planning for pregnancy,
it is recommended to use bile acid sequestrants in patients with FH
or those who have a severe increase in LDL-C
Elderly
It is suggested to start statin treatment with a medium or low dose
in patients over 75 years of age with CVDs or with LDL-C levels of
70-189 mg/dL
It is suggested to stop statin treatment in adults 75 years or older
with multiple diseases, reduced physical cognitive function, and
decreased life expectancy
CVD
It is recommended to start or continue high-dose statin therapy as
soon as possible in all patients with the ACS or ischemic stroke,
regardless of the initial LDL-C level
It is recommended to start or continue moderate-dose statin
therapy in patients with CVD, in whom high-dose statin therapy is
contraindicated or who have experienced statin-related side effects,
or who have heart failure due to ischemic heart disease
Diabetes
Statins with moderate doses are recommended for adults
over 40 years of age with type 1 or 2 diabetes
In adults with type 2 diabetes who have several major risk factors for
CVDs, high-dose statin therapy is recommended
It is recommended to use statin with a medium dose in people
aged 20-40 years who have long-term diabetes (10 years of type 2
diabetes, 20 years of type 1 diabetes), albuminuria (at least 30 pg
albumin/mg creatinine), glomerular filtration rate (eGFR <60 mL/
min/1.73 m?), retinopathy, neuropathy, or peripheral vascular disease
Severe FH
It is recommended to start high-dose statin in people with severe FH
Kidney failure
It is recommended that patient with an advanced renal failure (eGFR
<60 mL/min/1.73 m?) and are not on dialysis or there is a possibility
of drug interaction, statin therapy should be started with a low dose
and then increased to reach the treatment target
Statin therapy is not recommended in patients with CKD who are under
or must undergo dialysis
LDL-C=Low-density lipoprotein cholesterol; CVDs=Cardiovascular diseases;
CKD=Chronic kidney disease; FH=Familial hypercholesterolemia; eGFR=Estimated
glomerular filtration rate; ACS=Acute coronary syndrome

Drug therapy along with lifestyle modification is necessary
to manage hyperlipidemia. Statin should be used as the
first line of drug treatment to reduce lipoprotein. Available
evidence recommends the use of moderate to high doses of
statins.***!l The results of a large number of meta-analysis
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studies on the effects of statins show that by reducing
LDL-C levels, the risk of CVDs decreases.’*4.76771 In a
meta-analysis of 26 prospective clinical trial studies with
more than 170,000 participants, the results revealed that
every 38 mg/dL reduction in LDL-C level decreased major
vascular events by 23%, death from the peripheral arterial
disease by 20%, stroke by 17%, and overall mortality by
10% during 5 years."®

The results of a meta-analysis study (including 27 clinical
trials) indicated that neither the relative decline in major
vascular events nor coronary artery reconstruction for
LDL-C reduction was significantly different between
genders.*!l However, statins are contraindicated in
pregnant women. In a meta-analysis of 6 studies on
pregnant women exposed to statins, no increased risk of
birth defects was observed compared to controls; however,
the risk of miscarriage was increased. In comparison
with healthy women, those with FH are not at increased
risk for preterm birth, having low birth weight infants, or
congenital malformations; nevertheless, unknown biases
cannot be ruled out; therefore, women with homozygous
FH should consult an experienced lipid expert so that bile
acid sequestrants can be prescribed for them if needed.™¥

In terms of the effectiveness of statin therapy on the elderly,
the results of a meta-analysis of 28 clinical trial studies
indicated that overall, statin treatment or a more intense
statin regimen resulted in a 21% reduction in major vascular
events, a 24% decrease in coronary events, a 25% decline in
coronary artery reconstruction processes for per 1 mmol/L
reduction in LDL-C. Since the elderly may be at higher risk
of side effects from statin use and may have less adherence
to high-dose therapy, moderate-intensity statin therapy
may be preferable. !

Most adults over 40 years of age with diabetes are
at moderate-to-severe risk of CVDs.””#1l Based on
several clinical trial studies, in patients with diabetes,
statin treatment significantly reduces the incidence of
cardiovascular events.®>%! In addition, the results of a
meta-analysis study of clinical trials showed that statin
treatment with a medium dose in diabetic patients led to a
25% reduction in the risk of CVDs, and this decrease was not
different in type 1 and type 2 diabetes patients. Although the
results of studies reveal that moderate-dose statin therapy
has significant benefits in diabetic patients, the residual
risk of statin therapy is still high in these patients (8.5% of
cardiovascular events in 3.8 years). Strong evidence shows
that the benefits of statin therapy are related to the degree
of risk and intensity of treatment.?*!

People with familial or severe hypercholesterolemia (LDL-C
equal to or above 190 mg/dL) are at high risk of CVDs!# %

and early and frequent coronary events.® The results of a
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clinical trial study on 6595 people showed that following
the daily intake of 40 mg of pravastatin, the incidence of
heart attacks and death due to CVDs decreased in these
patients.’™ Moreover, the results of a retrospective cohort
study indicated that statin treatment reduced the risk of
heart attack, CHD, and death from other causes in patients
with FH.P" Considering that a higher dose of statin causes
a greater reduction in the risk of CVDs, in people with
familial or severe hypercholesterolemia, statin therapy with
the maximum tolerated dose is recommended.

Statin therapy is effective in preventing CHD and stroke
in patients with mild to moderate CKD; nonetheless, its
effects are unclear in people with more advanced diseases,
particularly those on dialysis. The results of a meta-analysis
study on 28 clinical trials with 183,419 patients having
renal disorders showed that statin treatment reduced the
risk of the first major vascular event in these patients by
21% per mmol/L reduction in LDL-C. By reducing eGFR,
smaller relative effects on major vascular events were
observed.*?

Regarding the adverse effects of statins, the findings of
studies indicate that the use of statins is not associated with
an increase in the risk of serious adverse effects, myalgia, or
serious liver damage; the risk of diabetes; and cancer.*

Evidence-to-decision considerations

In a study by Brodney et al., when asked about patients’
preferences for statin therapy after reviewing information
related to benefits and personal risks, 45% of participants
reported that they would definitely or probably choose
statin therapy. With a 10-year increase in the risk of CVD,
the percentage of people choosing statin therapy increased
from 31% for those with a risk of <5% to 82.6% for those with
arisk of more than 50%. Willingness to use statin treatment
was related to increased health literacy and knowledge
scores of the participants.?"

The members of the GDG evaluated the resources and costs
required for statin therapy as moderate to low. The results
of studies show that statin treatment for patients who are
atrisk of ASCVD and have an LDL-C > 160 mg/dL can have
lifelong health benefits and can save health care costs. It
has also been determined that statins are cost-effective in
the primary and secondary prevention of ASCVD events in
individuals at moderate to high risk or in individuals with
LDL =190 mg/dL.F

Since statin drugs in Iran are covered by insurance and are
offered at a lower cost in both the public and charitable
sectors, it seems that the prescription of statins does not
lead to an increase in health inequalities.
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Other researchers have found that relatively affluent
patients receive more secondary prevention drugs.
Patients with higher socioeconomic status and better
education may have higher expectations about their
health care and are therefore more likely to demand
preventive medications. User fees for primary care visits
and for prescription drugs also reduce access for poorer
people.le8

Obstacles mentioned by doctors to prescribe statins in
studies include the lack of support resources (impossibility
of following up with patients who show resistance to statins),
the problem of classifying patients based on risk assessment,
inconsistency of dyslipidemia management guidelines for
specialists and family doctors, uncertain (doubtful) benefits
of statin treatment in certain groups of patients, limited visit
time for patients, weak doctor—patient relationship, and the
lack of regular patient visits.”) However, from the point of
view of the panel members, statin therapy is accepted by
the key stakeholders and it can be implemented considering
the country’s infrastructure.

Treatment of elevated low-density lipoprotein cholesterol
despite the maximum allowed/tolerated drug treatment

In adults with increased LDL-C, in whom LDL-C level is still high
despite using a maximum allowed treatment or maximum tolerated
drug treatment, a combination treatment of statin with ezetimibe is
recommended

It is recommended to continue following the lifestyle modification
recommendations along with drug therapy

Treatment in patients with diabetes, FH, ACS (after 4 to 6 weeks

of treatment), peripheral arterial disease and ischemic stroke, who
have not reached the therapeutic target with the maximum tolerated
dose of statin and ezetimibe, a combination with a PCSK9 inhibitor is
recommended

It is suggested that in adults with increased LDL-C who take statins,
if the target is not achieved, statin in combination with bile acid
sequestrants should be considered

It is suggested that in adults with increased LDL-C, if statin is not
tolerated at any dose, ezetimibe should be prescribed alone, and if
there is no response or if the target is not reached, a PCSK9 inhibitor
should also be added to ezetimibe

LDL-C=Low-density lipoprotein cholesterol; FH=Familial hypercholesterolemia;
ACS=Acute coronary syndrome; PCSK9=Proprotein convertase subtilisin/kexin
type 9

Intolerance of statin or failure of patients to reach the
treatment target even with the use of a high dose of statin
limits the use of high-dose statin in some patients. Due to
these limitations, some patients need to add other drug
groups to achieve the treatment target. The addition of
ezetimibe to a high-dose statin to further reduce LDL-C
has been mentioned in some evidence. The results of a
meta-analysis study showed that statin and ezetimibe
combination therapy resulted in a mean LDL-C reduction
of 14% compared to high-dose statin monotherapy,™™
21%-27% compared to placebo, 11%—-15% compared to statin
monotherapy, and 13%-20% compared to doubling the dose
of statin."™ The addition of ezetimibe to a statin does not
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seem to increase the incidence of elevated CK levels more
than that with statin therapy alone. Life-threatening liver
failure with ezetimibe alone or in combination with statins
is very rare.l'™

The results of the IMPROVE-IT clinical trial study,
which included 18,144 patients with acute coronary
syndrome (ACS), revealed that when the LDL-C level
reached 53 mg/dL using the combination of a moderate-dose
statin and ezetimibe, a significant reduction was observed
in major adverse cardiac events, compared to the LDL-C
level of 70 mg/dL achieved with statin alone. The greatest
benefits of combination therapy were observed in patients
with diabetes and the elderly over 75 years old.'"® The
results of another study (2021) on 17,999 patients with
ACS showed that the addition of ezetimibe to a statin
consistently reduced the risk of cardiovascular events in
post-ACS patients regardless of baseline LDL-C values;
so that for per 1 mmoL decrease in LDL-C level, 21%
relative risk reduction was observed in the baseline LDL-C
level of 50-70 mg/dL, 16% in the baseline LDL-C level of
70-100 mg/dL, and 13% in the baseline LDL-C level of
100-125 mg/dL 114

Proprotein convertase subtilisin/kexin type 9 (PCSK9)
inhibitors are promising drugs for the treatment of
FH.16105106 Tyyo clinical trial studies were conducted to
investigate the efficacy and safety of PCSK9 inhibitors
in patients with heterozygous FH, who were 18 years
of age and were receiving the maximum tolerated
dose of statins. The results of these studies showed a
favorable safety profile and a 50% greater reduction in
LDL_C.[106/107]

The strategy of adding ezetimibe to statins before adding
PCSKO9 inhibitors is recommended because ezetimibe is a
widely-available generic drug, its safety and tolerability
have already been proven, and it has been used for decades,
while PCSK9 inhibitors have been introduced, approved,
and entered the market recently.'*!

A clinical trial study on the clinical outcomes of evolocumab
usein 27,564 ASCVD patients having LDL-Clevels >70 mg/dL
and receiving statins indicated that the use of Evolocumab
in combination with statins reduced LDL-C levels by
an average of 30 mg/dL, as a result of which the risk of
cardiovascular events decreased.%]

The results of a meta-analysis study showed that the
combination of statin and bile acid sequestrants led to a
16.2% decrease in LDL-C compared to statin alone.['*]

Evidence-to-decision considerations
In regard to combination therapy, most patients prefer to
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take fewer medications. Multi-drug regimens and complex
drug regimens reduce patient adherence to treatment.
Therefore, in prescribing multi-drug regimens, to increase
patient adherence, it is important to pay attention to
the patient’s age and socioeconomic status, presence of
comorbidities, frequency of drug use, drug side effects,
and drug cost and accessibility, and whether the drug is
covered by insurance.""”! The results of a systematic review
on the cost-effectiveness of hyperlipidemia treatment
in low- and middle-income countries by comparing
cross-sectional studies showed that treatment with
polypills was generally more cost-effective than treatment
with statins alone.!!!

The cost-effectiveness of evolocumab varies from
country to country, which is mainly due to different
population characteristics, CVD risk factors, efficacy
assumptions, and drug prices.'” The results of a study
investigating the cost-effectiveness of evolocumab
in the treatment of dyslipidemia in Saudi Arabia
showed that evolocumab was a cost-effective treatment
option for patients with clinically evident ASCVD
and heterozygous FH whose LDL-C levels were not
controlled by conventional drugs.l'**! Figure 2 shows
the algorithm for the diagnosis, management, and
treatment of adult with high LDL-C.

Pharmacological treatments in hypertriglyceridemia

It is recommended that in adults with hypertriglyceridemia who have
high LDL-C, statin therapy be started with a TG level of 200-499 mg
It is recommended to start drug therapy with fibrates if the TG level is
>500 mg/dL along with normal LDL-C

It is recommended to continue following the lifestyle modification
recommendations along with drug therapy

It is suggested that if the TG level remains >200 mg/dL with statin
use, in high-risk people (including CVDs, ischemic stroke, diabetes,
nonalcoholic fatty liver disease, and pancreatitis), TG-lowering drugs,
such as fibrate, should be used

It is suggested to add omega-3 acid supplements in patients who have
hypertriglyceridemia and are under medical treatment
LDL-C=Low-density lipoprotein cholesterol; CVDs=Cardiovascular diseases;
TG=Triglyceride

Few studies have been conducted on the effect of
TG-lowering drugs on patients with hypertriglyceridemia.
Although the risk of CVD increases when fasting TG is more
than 150 mg/dL, the use of such drugs as statins, fibrates,
PCSK9 inhibitors, and n-3 PUFAs, especially Icosapent ethyl,
to lower TG levels in high-risk patients may be considered
only when TG are more than 200 mg.!""! To prevent acute
pancreatitis, it is reasonable to lower TG whenever its level
exceeds 500 mg/dL. By eliminating underlying factors,
consuming a very low-fat diet, and adding fibrates or
omega-3 fatty acids to the diet of patients with severe
hypertriglyceridemia, TG can be continuously reduced.!"!
In a meta-analysis on the effect of statins on TG amount,
the average reduction of TG by statins was 15.1%-31.3%,
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and rosuvastatin led to TG reduction more than atorvastatin
and simvastatin at the same dose (P <0.05). In patients with
hypertriglyceridemia, who receive statins, the reduction of
TG was numerically less than LDL-C, and the significant
reduction of LDL-C was dependent on the choice and dose
of statin.l"!

In the face of secondary causes, statins alone cannot prevent
the increase of TG levels and the development of acute
pancreatitis caused by hypertriglyceridemia. Therefore,
in patients with dyslipidemia, especially atherogenic
dyslipidemia, fibrates are a useful treatment option alone or
in combination with statins because they are generally well
tolerated, alone or in combination with statins.['4l

Fibrates lower TG levels by an average of 20%-50% and
also increase HDL-C levels by about 10%—-20%. Fibrates
have variable effects on LDL-C, including that in patients
with hypertriglyceridemia they may increase plasma LDL-C
levels by 10%—-15%./161171

Evidence also supports a dose-dependent beneficial effect of
fish oil on serum TG, particularly among individuals with
elevated TG. Consumption of fish oil moderately improves
HDL-C as well.'"¥ In a meta-analysis including data from 13
trials, it was concluded that marine omega-3 supplements
reduce the risk of myocardial infarction, CHD incidence
and death, and CVD incidence and death, and that the
risk reduction appears to be linearly related to the dose of
marine omega-3.'*"!

Evidence-to-decision considerations

The overall certainty of the evidence found for drug
treatments that were effective against hypertriglyceridemia
was moderate, and numerous beneficial effects have been
reported for these treatments, including reduced risk
of CVD and pancreatitis; reduction in clinical events
in the general population and in patients with CKD,
use of health care resources, and costs; and an effective
decrease of TG, as well as an increase in HDL-C level
and improvement of lipid, glucose metabolism, and liver
function.l'124 Although there have been some reports
regarding treatment with fibrates as adverse effects
in the form of mild side effects (e.g., gastrointestinal
disorders, skin reactions, and decreased libido) and
long-term complications (e.g. liver damage, muscle
damage, gallstone formation, venous thromboembolism,
increased homocysteine levels, and increased creatinine
level, 1] they can definitely be controlled by selecting
the appropriate target population and monitoring
the patients under treatment.'*! Figure 3 displays the
algorithm for the diagnosis, management, and treatment
of hypertriglyceridemia.
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Treatment targets for low-density lipoprotein cholesterol
and triglyceride

It is recommended that in adults with increased LDL-C who lack
comorbidities and risk factors, the target of medical treatment should
be <130 mg/dL

It is recommended to target the drug therapy at reducing the level of
LDL-C to <70 mg/dL and >50% reduction from the initial level of LDL-C
in patients with FH without risk factors, type 2 diabetes without target
organ damage, type 1 diabetes with treatment duration <10 years,
stable angina, and CKD (eGFR <60 mL/min/1.73 m?)

It is recommended to target the drug therapy at reducing the
LDL-C level to <565 mg/dL and >50% reduction from the initial
LDL-C level in patients with FH along with a disease or risk factor,
type 2 diabetes with target organ damage or early onset long-term
type 1 diabetes (>20 years), ACS, peripheral vascular disease, and
ischemic stroke

It is recommended that in adults with increased TG who lack
comorbidities or risk factors, the target of drug treatment should be
<200 mg/dL

It is suggested that in patients with high TG and diabetes, the target of
drug treatment should be <150 mg/dL

LDL-C=Low-density lipoprotein cholesterol; TG=Triglyceride; FH=Familial
hypercholesterolemia; ACS=Acute coronary syndrome; CKD=Chronic kidney
disease; eGFR=Estimated glomerular filtration rate

In the clinical management of hyperlipidemia, a reasonable
target is to attempt to bring lipid levels within the normal
range. However, for people at risk, more aggressive targets
should be set.") The results of meta-analysis studies show
that the greater the absolute reduction of LDL-C, the greater
the decrease in CVD risk.[164176:127]

Defining the treatment target will lead to a more specific
treatment process. The target-based treatment approach
can also help doctor—patient communication and increase
treatment adherence.

Choosing the target of reducing LDL-C by 50% from
baseline or decreasing LDL-C to a lower level than a certain
target is still debated; however, in some cases, these two
targets appear to be complementary. For patients with
untreated baseline LDL-C levels close to the target, a
target of a 50% reduction in LDL-C levels may be more
helpful than selecting a specific target for LDL-C levels.
On the other hand, other studies have shown that the
inter individual variability in the percent response of
LDL-C to a given dose of statin is largely dependent on
the pretreatment level, which may not always be known in
each patient; therefore, an absolute target of LDL-C would
be more appropriate.l'*!

A clinical trial study of 10,000 patients with stable
angina having LDL-C levels <130 mg/dL showed that
lowering LDL-C levels to 70 mg/dL, using high-dose
statins, could reduce the risk of cardiovascular events
by 22%.I'"*#! Another clinical trial study on 4700 patients
with a history of ischemic or transient stroke in the past
6 months showed that at an LDL-C level of <73 mg in
the group receiving statins, the risks of stroke and CVD

Journal of Research in Medical Sciences 12



Bagheri Kholenjani, et al.: Iranian guidelines of hyperlipidemia in adults

Adults (20 years old)
with high LDL-C'

Is there a comorbidity
or risk factor?

v

v

Assessing the risk of cardiovascular
disease with Iranian
models (suggestion)

Group 3- Acute coronary syndrome, peripheral
vascular disease, FH with risk factors, ischemic
stroke, type 2 diabetes with target organ damage

Group 2- FH without risk factors, type 2 diabetes
without to target organs damage, and type 1
diabetes with treatment duration of < 10 years,

Group 1- Without a comorbidity
or risk factor

or early onset, long-term type 1 diabetes stable angina, CKD
(more than 20 years) (eGFR < 60 ml/min/1.73m?)>3 v

[ |
v <

Perform initial tests of lipid profile, Is LDLC over 190?

ALT, and AST to start drug therapy
v

Starting statin along with lifestyle
modification, treatment of risk factor and
comorbidity, and conducting tests*

v No

In group 1: starting treatment with
a low dose

In group 2: starting treatment with
an average dose Age greater than 40 years

In group 3: starting treatment with and LDL-C <130
a high dose v *

Age 20-40 years and LDL-C < 160

No Is statin tolerated?

Lifestyle modification

Alternative treatment with ezetimibe
along with lifestyle modification
and tests*

Continue treatment with an +
effective dose of medication

No correction of LDL-C after
v 6 months

Is LDL-C still high with
max/tolerable medication?

Combination treatment of statin with
ezetimibe along with lifestyle
modification and doing tests*

Combination treatment of statin with
bile acid sequestrants is
also suggested

Has the treatment led No
to the realization of the

desired goal?

PCSKQ inhibitor treatment
In group 1: < 130 mg/dL and doing tests*
In group 2: <70 mg/dL
In group 3: < 55 mg/dL

Continue treatment
and repeat tests every
6-12 months

1- High LDL-C means the level after ruling out the causes of secondary dyslipidemia.

2- It is recommended that if there is advanced renal failure (eGFR < 60 ml/min/1.73m?) and the patient is not on dialysis and/or there is a possibility of drug
interaction, statin should be started with a low dose and then increased to reach the treatment goal. Statin therapy is not recommended in patients with
CKD who are undergoing dialysis and do not have cardiovascular disease.

3- In patients over 75 years of age with CVD or LDL-C levels of 70 to 189 mg/dL, it is suggested to start statin treatment with a medium or low dose.

4- It is recommended to perform lipid profile test every 6-12 weeks and liver enzymes 3 months after starting drug therapy, changing the type and dose of drug,
or adding a new drug to the drug regimen.

Figure 2: The algorithm for the diagnosis, management, and treatment of adult with high low-density lipoprotein cholesterol. LDL-C = Low-density lipoprotein cholesterol

decreased by 16% and 20%, respectively. These results
indicate that bringing the level of LDL-C to nearly 70 mg
through statin administration is beneficial in patients with
ischemic stroke.!%’!

Evidence shows that targeted reduction of LDL-C levels to
below-target levels, through using combination therapy in
very high-risk patients, is beneficial for preventing major
cardiac events.!7130!
Journal of Research in Medical Sciences
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(Suggestion) performing CVD risk
assessment with Iranian models

Adults (=20 years) with high TG

500=<TG

.

Perform lipid profile, ALT,
and AST tests to start
drug therapy

|4

v

2002 TG < 500
v

Is LDL-C level
also high?

Lifestyle
modification

v¢

Fibrate therapy combined with lifestyle
modification, omega-3 supplementation, and
treatment of risk factor or comorbidity

Perform lipid profile, ALT,
and AST tests to start
drug therapy

v

.

Lipid profile testing every
6-12 weeks until goal is
achieved

- Treatment goal: less than 200 mg/dL
- Treatment goal in diabetics: less
than 150 mg/dL

y

Is TG level high? (in
high-risk people* = 200
and in others = 500)

Continue
treatment

Statin treatment combined with
lifestyle modification and
omega-3 supplementation

v
Lipid profile testing every
6-12 weeks until goal
is achieved

v

Yes

TG is more than 200
and there is a disease?

Statin-fibrate combination therapy with lifestyle
modification and omega-3 supplementation®

No

1

- Treatment goal for people without diabetes: less
than 200 mg/dL
- Treatment goal in diabetics: less than 150 mg/dL

Achieving the goal
of treatment

Continue treatment and
repeat tests every
6-12 months

Figure 3: The algorithm for the diagnosis, management, and treatment of adult with high triglyceride. *In this guideline, diabetes (type 1 and 2), cardiovascular
diseases, ischemic stroke, familial hypercholesterolemia, and non-alcoholic fatty liver have been considered. CVDs = Cardiovascular diseases; TG = Triglyceride;

ALT = Alanine transaminase

Evidence-to-decision considerations

Treatment of patients with hyperlipidemia should be
focused on bringing LDL-C levels as close as possible to
the target values; regarding this, the treatment should
be based on a step-by-step approach and through a joint
decision-making process between the doctor and the patient.
This approach is similar to clinical practice, where treatment
escalation is considered based on anticipated benefits, side
effects, and most importantly patient preferences.[**l

| 2024 |

The results of a systematic review on the cost-effectiveness
of hyperlipidemia treatment in low- and middle-income
countries that included a review of 22 studies showed that
most drug treatment strategies for hyperlipidemia were
either cost-effective or very cost-effective.”!

CONCLUSION

The members of the GDG, who were experienced people
from various educational groups and representatives of
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most universities of medical sciences and related national
associations in the country, tried to answer the most
important clinical questions regarding the diagnosis,
management, and treatment of hyperlipidemia. Although
guidelines cannot answer all the challenges associated with
the management of the disease and reflect the expected
changes in related research, the authors believe that this
guideline presents significant recommendations and
suggestions that will be extremely helpful for patients
and service providers in managing the disease. This is
because this guideline was prepared using the standard
method in the development of the national guidelines of
hyperlipidemia, with the active and interactive participation
of both specialists in related fields and general practitioners,
nurses, and patients, along with methodologists and
was based on the local context of Iran, using the latest
available scientific evidence, the presence of several active
committees, and obtaining the opinion of the external
evaluation group.

It should be explained that in many guidelines, the
recommendations are based on a 10-year risk assessment
of CVDs. Although CVD risk assessment was acceptable to
beneficiaries, members of the current guideline development
group concluded that providing population-based
recommendations on the basis of CVD risk assessment
had limitations, especially when implemented in the office
setting. Finally, the recommendations related to lifestyle
modification and related behavioral interventions were
emphasized as a way to manage the disease alone or
along with drug therapy to increase treatment adherence
and achieve the target of treatment and reduction of
atherosclerosis diseases. As a result, this guideline was
developed to the target groups as an important source
of information in accordance with the latest scientific
documents accepted by important international scientific
assemblies in this field.
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