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Abstract 
 
Background: Nowadays, cardiovascular disease is considered as a leading cause of mortality worldwide, and dyslipidemia is one of its most 

common risk factors. Moreover, most of the ischemic heart diseases are said to be secondary to dyslipidemia and its effects. Dyslipidemia 

with a high prevalence has been the subject of multiple studies. As a family physician, the role of identification of people with this major risk 

factor has gained importance, especially with availability of screening and management. Objectives: In this study, we aim to provide 

summarized, yet comprehensive review focusing on screening, diagnosis and management of dyslipidemia. Methodology: PubMed database 

was used for articles selection using particular keywords. Conclusion: Dyslipidemia recognition, management and guidelines are ever 

changing with the recent breakthroughs. Thus, primary health care physicians shall be aware of the recent protocols regarding the screening 

of the population, diagnosis, management and especially follow-up. Moreover, family physician has to ensure the compliant of the patient in 

order to have the best outcome in these cases. Nevertheless, further studies with larger sample sizes and better design are necessary to 

establish the full effect of the recent drugs, which may change the way we approach this disease. 
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INTRODUCTION 
 
Nowadays, cardiovascular disease is considered as the 

leading cause of mortality worldwide, with estimations as 

high as 17 million deaths every year.[1] Thus, risk factors and 

leading causes to this disease has been widely studied in order 

to prevent development of this disease. One of the most 

associated and recognized factors is dyslipidemia, which has 

been strongly associated with CVD and all its complications. 

In fact, one-third of all the ischemic heart diseases are said to 

be secondary to dyslipidemia and its effects. Dyslipidemia 

has been one of the major subjects of screening, and 

management in the adult and children populations. The 

prevalence of such problem, in 2008, was as high as 39% in 

males and 40% in females in the developed countries.[2] 

Moreover, with the increasing number of people with 

dyslipidemia discovered due to the effective screening, 

primary health care physician role became pivotal in 

management and follow up. In this paper we will review 

dyslipidemia, its definition, screening protocols, how to 

diagnose it, the management with a special focus on the 

primary health care setting.  

METHODOLOGY 

PubMed database was used for articles selection using the 

following keywords: dyslipidemia, and its diagnosis, 

management, and screening. With regard to the inclusion 

criteria, the articles were selected based on the following 

topics; dyslipidemia, screening, diagnosis, management 

focusing on the primary health care setting. Exclusion criteria 

were all other articles which did not have one of these topics 

as their primary endpoint. 

DISCUSSION 
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Dyslipidemia is one of the most common risk factors noted in 

patients with cardiovascular disease (such as atherosclerosis). 

Unfortunately, this disease is generally asymptomatic, and 

usually presents with complications, such as ischemic heart 

disease, and stroke. Defining this condition is important in 

order to classify and recognize cases with abnormal lipid 

profile. The main patterns in patients with dyslipidemia are 

their high concentrations of total cholesterol (TC), low-

density lipoprotein cholesterol (LDL-C), and the low level of 

high-density lipoprotein cholesterol (HDL-C). Another 

pattern seen in dyslipidemic patients is high triglyceride 

levels, and these cases usually are referred to as 

hypertriglyceridemia.  

Definition 
Dyslipidemia is an abnormal metabolic status leading to 

persistent high plasma concentration of lipids. This condition 

can be divided into three different presentations, 

hypercholesterolemia (high cholesterol), 

hypertriglyceridemia, and mixed hyperlipidemia (both 

triglyceride and cholesterol are high). The general pattern 

noted with total cholesterol is that they increase from birth till 

2 years of age, and then stabilize. Afterwards, they start to be 

increased again till reaching a peak just before puberty, 

afterwards, in adolescent, these levels go down slightly. [3] 

Dyslipidemia can be inherited genetically that examples 

include familial combined hyperlipidemia, familial 

hypertriglyceridemia, and familial 

hyperapobetalipoproteinemia. However, are multiple factors 

that have been associated with this disease such as high BMI, 

alcohol use and waist circumference. Moreover, dyslipidemia 

can be secondary due to another medical condition like; 

diabetes, hypothyroidism, Cushing's syndrome, 

inflammatory bowel disease, and severe infections. 

Accordigly, we can divide dyslipidemia into primary (mainly 

familial –genetics-) and secondary (as a result of lifestyle or 

medical condition). [4] 

Screening 
Screening for dyslipidemia has been suggested for a while as 

a part of the community health strategies applied in many 

other diseases e.g. diabetes. The main goals behind such 

approach are to identify the affected cases as s as possible, 

thus reducing long-term cholesterol impact (with early 

intervention), and prevention or delay of complications (such 

as cardiovascular events).  Unfortunately, dyslipidemia 

screening rates are low overall (2.5% - 3.2%), even though a 

diagnosis of cases was present in 4.8% to 12.3% of the 

screened population.[5] Many studies and guidelines have 

been suggested regarding this topic, with different 

approaches to screening. Guideline from the National Heart, 

Lung, and Blood Institute in 2011 suggested a universal 

screening for dyslipidemia starting from 9 years of age (till 

11), and a second screening at 17 years till 21, but a selective 

screening at other ages. [6] Moreover, other studies 

recommended a universal screening test for any patient above 

5 years of age. [7]  

The idea behind the selective screening is identifying the high 

risk population, which are mainly the ones with a positive 

family history regarding dyslipidemia, premature CVD, early 

CVA deaths, and /or other cardiovascular disease risk factors 

(e.g. diabetes). Studies showed that people with afore 

mentioned factors had a higher prevalence of the disease; 

however, classically the very early (or infant) screening is 

primarily for detecting familial hypercholesterolemia cases. 

On the other hand, European guidelines, and American 

Academy of Pediatrics (AAP) suggest screening for this 

condition only if the patient has the risk factors (rather than 

universally) in people younger than 21 years old. However, 

people older than 21 years old shall undergo the universal 

testing, and the frequency in general for fasting lipid test is 

every 4 to 6 years. [8] Screening mainly assesses triglyceride, 

total cholesterol, HDL-C, LDL-C and non-HDL-C levels. [9] 

Since recent guidelines are suggesting a more focused 

screening criteria for population less than 21 years old, we 

recommend it as well. Some reasons behind difficulty of 

implementing the universal screening are ethical 

considerations, needle stick risk, and resources availability 

especially in the primary health care setting. [10] 

Diagnosis 
As mentioned before, dyslipidemia is generally 

asymptomatic and is diagnosed accidentally or via screening. 

However, in severe cases the patient can present with one of 

the symptoms of the complications (either coronary or 

peripheral artery disease) such as leg pain, chest pain, 

dizziness, palpitations, swelling of lower limb or veins (e.g.in 

neck, or stomach) and fainting. The main laboratory test for 

diagnosis is fasting lipid test (profile), and the patient must 

fast for at least 12 hours before taking the blood sample. This 

test gives the fasting total cholesterol, triglyceride, and HDL-

C values, and the LDL-C concentration can be calculated 

using the Friedewald equation. This equation is used as long 

as triglyceride values are less than 400 mg/dL(4.5 mmol per 

L); however, if the value is higher, the clinician shall order an 

LDL-C direct assay. Another initial test that some clinicians 

carry out is the non-fasting lipid profile; however, if it reveals 

a high value (triglyceride higher than 400 mg/dL) fasting lipid 

profile shall be done after. The exact values to consider each 

of the four lipids high, optimal or low (in case of HDL) are 

marked in Table 1. [3]  

The clinician shall be aware of any co- risk factors in patients 

with borderline values, and this is vital to choose the next 

optimal step. If the patient has a borderline high cholesterol 

values with low HDL, a lipoprotein analysis should be carried 

out. The analysis is also indicated if the patient has a high 

cholesterol, or present with two risk factors. These risk 

factors include age (more than 45 in men, and 55 in women), 

premature menopause (with no estrogen replacement 

therapy), family history of CVD, diabetes, smoking, 

hypertension, and cerebrovascular or peripheral vascular 

disease. If the family physician establishes the diagnosis, 

secondary causes must be investigated properly and ruled out 
[3, 5, 9].
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Table 1: The Criteria for Diagnosis of Dyslipidemia 

 Low Optimal Value Borderline high High Very high 

Total Cholesterol - Less than 200 mg/dL 
Between 200 and 239 

mg/dL 
Equal to or higher than 240 mg/dL - 

low-density lipoproteins 

(LDL) 
- Less than 100 mg/dL 

Between 130 and 159 

mg/dL 

Equal to or higher than 160 up to 

189 mg/dL 

Equal to or higher than 

190 mg/dL 

Triglycerides - Less than 150 mg/dL 
Between 150 and 199 

mg/dL 

Equal to or higher than 200 up to 

499 mg/dL 

Equal to or higher than 

500 mg/dL 

high-density lipoproteins 

(HDL) 

Less than 40 

mg/dL 
Above 40 mg/dL - Equal to or higher than 60 mg/dL - 

Childhood dyslipidemia has different cut-off points which are 

derived from their population norm. Generally, total 

cholesterol equal to or more than 200 mg/dL or LDL-C values 

equal to or higher than 130 mg/dL are considered diagnostic 

(high). Even though the dyslipidemia in childhood is typically 

multifactorial, genetic causes present usually in this age with 

very high lipid concentrations. [8, 10] 

Management 
The approach to dyslipidemia has been changing a lot in the 

last few decades, this is attributed to the advances in our 

understanding of the CVD, and the new modalities of 

management. The clinician has to approach the patient as a 

whole to offer the optimum care, thus enquiring about any 

other risk factors, medical conditions, and possible 

contraindications to the therapy. Recent American College of 

Cardiology (ACC)/American Heart Association (AHA) 

guidelines, recommended calculating the atherosclerotic 

cardiovascular disease (ASCVD) lifetime risk to establish the 

baseline and guide the therapy for these cases. The general 

approach to management is that in young adult patients (20 -

39 years) promoting a healthy lifestyle can suffice and 

improve dyslipidemia. Pharmacological therapy in this 

population is usually indicated in patients with LDL-C levels 

(starting from 160 mg/dL or higher than 100 mg/dL in high 

risk patients). [11] Patient stratification into very high, high 

and low ASCVD risk depends on multiple factors such as 

major events like recent acute coronary syndrome (within 1 

year), history of myocardial infarction or ischemic stroke, 

symptomatic peripheral arterial disease. The other high-risk 

conditions include age (older than 64 years), DM, HTN, 

smoking, CKD, and congestive heart failure. Patients 

between 40 and 75 year old are more dependent on their 10-

year ASCVD risk to guide the management, with higher risk 

indicating likely higher benefit from pharmacological 

therapy. Older patients need to be approached carefully with 

full-risk assessment and discussion with the patient to weigh 

the advantages and disadvantages of initiating (or continuing) 

the drug therapy. On the other hand, youths are not 

recommended to start lipid lowering drugs in treating 

multifactorial dyslipidemia. Treating this condition is very 

beneficial, with every 1 mmol/L (38.6 mg/dl) reduction in 

LDL-C associated with reduction by 23% of the relative risk 

of major vascular events in five years. Moreover, every 1 

mg/dL increase in HDL-C showed a reduction by 2-3% in 

coronary heart disease events. [12] Non-pharmacological 

management is the first line in the management in all age 

groups, this include endorsing a healthy lifestyle, changing 

into a more healthy diet, reduction of weight, and cessation 

of smoking.  

Pharmacological therapy is based on statin as the cornerstone, 

with other medications such as ezetimibe, PCSK9 Inhibitors, 

and fibrin used along with it. Extreme risk patients 

(According to ASCVD) shall have a target of LDL-C of less 

than 55 mg/dL; however, a very high risk patient has a goal 

of less than 70 mg/dL. If patients have a high risk (CAD, DM, 

and any aneurysm or stenosis or more than 2 other risk 

factors) , they will have an LDL-C goal of less than a 100 

mg/dL, moderate risk include patients with 2 or less risk 

factors with an LDL-C goal of less than 130 mg/dL. Lastly, 

cases with one or less risk factor shall aim for LDL-C less 

than 160 mg/dL. [13] Statin with high-intensity (up to 

maximum) is started in very high risk patients and patients 

who are not very high risk and younger than 76 years old with 

a general goal of lowering LDL-C by at least 50%. Family 

physician shall follow the patient and if treatment was not 

tolerated, then the dosage shall be lowered into a moderate 

with a goal of reaching a reduction of 30% to 49% in LDL-

C. However, if the LDL levels are still high (more than 

70mg/dL) on maximal statin, adding ezetimibe is the next 

step. Last step in the management is adding PCSK9 inhibitor 

(or bile acid sequestrant) if the combination of statin and 

ezetimibe was not effective and LDL levels were still high. In 

high intensity statin therapy, atorvastatin and rosuvastatin are 

the main examples, and lower intensity therapy can include 
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other varieties such as simvastatin, pravastatin, lovastatin, 

and fluvastatin. Even though statin is widely recognized as 

the first line in the management of dyslipidemia, many side 

effects are associated with it includin: myalgia, myositis, 

myopathy, rhabdomyolysis, hepatic failure and new onset 

DM. Thus, family physicians have a major role in advising 

and teaching the patient about the exact dosage, possible side 

effects and follow-up plan to ensure the best results. 

If triglyceride concentration remains equal to or higher than 

500 mg/dL after ruling out all secondary causes, fibrate (or 

omega-3 fatty acid) therapy shall be started to prevent 

pancreatitis. However, if the triglyceride level is between 200 

to 499 mg/dL statin is started especially if LDL level was 

high.  Combining both drugs (and/or omega-3 fatty acid) is 

usually reserved in cases where hypertriglyceridemia (equal 

to or higher than 200 mg/dL) persists even after lifestyle 

modifications and statin.  However, the exact effect of this 

combination therapy on the mortality and CVD incidence 

remained controversial, with some studies showing no 

change in the mortality rates. [14] 

Monitoring and Follow up 
Family physician shall monitor the patients with dyslipidemia 

on a regular intervals. Lipid profile shall be done 4 to 12 

weeks after starting the therapy in order to assess the response 

and compliance. Then, if the results were satisfying, testing 

shall be at 3 to 12 months interval. Selection of the exact 

months will be up to the clinician based on depending on the 

patient’s cardiovascular risk and his response to the therapy. 

Other tests that shall be done in these cases include liver 

function and creatinine kinase (CK) levels. If the patient 

shows any abnormal liver function test values and/or CK 

levels increased more than 10-fold, then the drugs shall be 

discontinued immediately. [3, 15] 

CONCLUSION 

In conclusion, managing one of the most prevalent causes of 

mortality and morbidity in our modern days (CVD) starts 

with its risk factors. Dyslipidemia is one of the most common 

risk factors and with recent breakthroughs and therapy the 

protocols and guidelines are ever changing. Primary health 

care physicians shall be aware of the recent protocols 

regarding the screening of the population, diagnosis, 

management and especially follow-up. Family physician has 

to be able to carry out this pivotal role, and ensure the 

compliant of the patient in order to have the best outcome in 

these cases. Nevertheless, further studies with larger sample 

sizes and better design are necessary to establish the full 

effect of the recent drugs, which may change the way we 

approach this disease. 
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