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Background: Hyperlipidemia is a relatively widespread disease that involves various inherited and acquired conditions that de- 
scribe elevated amounts of lipid in the human body or excess low-density lipoprotein (LDL), total cholesterol, triglyceride or lipopro- 
tein amounts greater than 90% compared to normal standards, or HDL levels less than 10% compared to normal standards. Early 
identification of children with hyperlipidemia is critical when evaluating early measures to avoid further complications.

Aim: In this review, we will look in to the incidence, screening and management options of hyperlipidemia in young adults.

Conclusion: Consideration of lipid screening for any children and young adults (ages 9 - 21) especially the ones with family history 
of lipid disorders or other comorbidities like obesity or high blood pressure is advised. Intensive drug treatment should be initiated 
if there are a number of risk factors with a 10-year risk of CVD greater than 20%. Current guidance strongly recommends optimizing 
risk factors by maintaining a healthy lifestyle throughout life, including young adults.

Introduction

Hyperlipidemia is a relatively widespread disease that involves various inherited and acquired conditions that describe elevated 
amounts of lipid in the human body or excess low-density lipoprotein (LDL), total cholesterol, triglyceride or lipoprotein amounts greater 
than 90% compared to normal standards, or HDL levels less than 10% compared to normal standards [1]. Cholesterol is a circulating 
fatty substance most active in the atherogenic procedure. Its origin is twofold: 300 to 700 mg per day is of exogenous source, that is, the 
result of an excessive intake of dietary fats, especially of animal origin; 800 to 1200 mg per day is the result of an endogenous synthesis, 
particularly of the liver [2]. Physical inactivity, obesity, abdominal obesity, metabolic syndrome, hypertension, atherogenic diet (high in 
saturated fatty acids, cholesterol, and sodium), consumption of added dietary sugars, genetic factors (including family history of familial 
hypercholesterolemia), older age, male sex, and hypothyroidism are all counted as risk factors for hyperlipidemia. Other important causes 
of hypercholesterolemia and/or rise in triglycerides include diabetes, chronic renal dysfunction, nephrotic syndrome, sedentary lifestyle, 
as well as overconsumption of animal fats. Hyperlipidemia is also associated with HIV infection, renal transplant, and use of antipsychotic 
medications and protease inhibitors such as thiazide diuretics, beta-blockers, estrogen-progestin contraception, and antiretrovirals [3].
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Early identification of children with hyperlipidemia is critical when evaluating early measures to avoid further complications [4]. Nor- 
mal values for lipids in children and adolescents are categorized by age, sex and ethnic background. Elevated cholesterol levels in early 
adulthood raise the risk of CHD developing later [5]. Longitudinal findings indicate that lipid levels appear to rise over time in younger 
adults [6,7].

The main step is to determine which lipid/lipoprotein defects need to be investigated and whether they require care. Cholesterol can 
be tested early, i.e. between 6 and 8 years of age. Cholesterol levels at age 22 are recorded to predict the rate of development of CHD over 
the next 30 to 40 years. Total serum cholesterol > 5.2 mmol/l is raised and should be further tested and likely more managed [8]. Par- 
ticular attention should be paid to the presence of hereditary hypercholesterolemia: these people can now be diagnosed with molecular 
genetic techniques and are particularly vulnerable to developing premature coronary heart disease. Sometimes a patient may have mul- 
tiple lipid/lipoprotein abnormalities [9]. Framingham’s analysis of cholesterol levels assessed in young adults to estimate CHD mortality 
10 years later [10].

Hyperlipidemia management is usually of a dietary type or is effective with bile acid binding resin (cholestyramine). Such compounds 
have not been properly tested for efficacy and safety; they may be recommended in specific circumstances, such as patients at extremely 
high risk. Young people with familial hypercholesterolemia should be especially advised to reduce other risk factors like smoking [11].

In this review, we will look into the incidence, screening and management options of hyperlipidemia in young adults.

Incidence

Atypical lipid values affect 1 in 5 young people and screening values for dyslipidemia (> 95%) include TC > 200 mg/dL, TG > 130 mg/ 
dL, HDL-C < 40 mg/dL, LDL-C > 130 mg/dL, and Non-HDL-C > 145 mg/dL, according to the American Heart Association. At 15 years of 
age, adults with 11 - 20 years of baseline hyperlipidemia had an average CHD risk of 16.5% compared to 8.1% for adults with 1 - 10 years 
of hyperlipidemia and 4.4% for those without baseline hyperlipidemia [12].

Lipid disorders prevalence among young adults in the United States was estimated as 53% [27% have high LDL-C, 23% have low 
HDL-C, and 30% have high triglycerides] [13]. Recent study of the Framingham Offspring Cohort, which involved many young adults at its 
inception, showed that the length of hyperlipidemia incidence at age 35–55 was correlated with CHD cases [14]. 

Rationale for screening and screening

According to the asymptomatic complexity of lipid disorders, screening is important for diagnosis. Detection in younger adults with 
lipid abnormalities may make it easier to incorporate treatment interventions such as dietary change or treatments that may eliminate 
undesirable cardiovascular outcomes in people at imminent risk of an event or minimize the likelihood of potential events [15]. One pro- 
spective cohort study of 2,824 persons ages 18 to 30 years with nonoptimal levels of LDL-C (defined as ≥ 100 mg/dL) at baseline found 
an association between cumulative exposure to higher LDL-C or lower HDL-C levels and markers of atherosclerosis two decades later.

The 2011 NHLBI recommendations suggest standardized lipid screening for the general public aged 9 - 11 years. CVD risk control 
recommendations for high-risk pediatric patients include homozygous FH, Kawasaki disease with chronic aneurysms, type 1 and type 2 
diabetes, end-stage renal disease, solid organ transplantation vasculopathy, and pediatric cancer survivors prescribe non-fast non-HDL 
screening every year [16].

NHLBI and other lipid screening studies indicate that overall cholesterol, triglycerides, body mass index, and systolic blood pressure 
tested at 15 - 18 years of age have reliably identified individuals at risk for adult CVD. Screening for poor lipid health and other risk fac- 
tors for CVD during between 18 and 24 years of age can better diagnose pre-morbid cardiovascular disease and thus effectively prevent 
potential vascular problems and/or death [17].



Citation: Ohoud Hassan Balkhair., et al. “Overview on Hyperlipidemia in Young Adults”. EC Microbiology 16.12 (2020): 100-106.

Overview on Hyperlipidemia in Young Adults

102

In 2008, the USPSTF recommended screening with a fasting or non-fasting HDL-C level and either TC or a measure of LDL-C. The USP- 
STF evidence analysis in 2009 of emerging risk factors, including C-reactive protein, leukocyte count, homocysteine and lipoprotein levels, 
concluded that data was inadequate to justify the use of these risk factors to reclassify individuals at moderate risk for CHD as high risk, 
although data for C-reactive protein was considered to be encouraging [18].

Screening requires blood testing that can be carried out in a fasting or non-fast condition [19]. While existing guidelines typically pre- 
scribe testing of TC and LDL-C levels, they vary with respect to the presence of other lipid components, the age at which to start testing, 
and the duration of screening [20].

The correlation of natural history and findings found with genetic variants clearly indicates that early therapy at lower LDL-C levels  
would have a greater impact on lowering the likelihood of ASCVD incidents than on beginning therapy later in life [21].

Management

Preventing the development of other diseases, mainly cardiovascular is the main goal of treating lipid disorders by lowering the LDL-C 
levels. Treatment decision should be discussed in great detail with the patient based on the risk of the hyperlipidemia [22]. 

Non-Pharmacological therapy

Primary therapy strategies rely on diet and lifestyle improvements, with the potential inclusion of lipid-lowering drugs if appropriate 
[23]. Health lifestyle, healthy weight, non-smoking, exercise and a diet low in saturated and trans-fatty acids and high in antioxidants, 
fruit, vegetables and fatty fish are the cornerstones of hyperlipidemia control [24]. Keys and colleagues have stated that dietary improve- 
ments can have an effect on the lipid profile [25]. Dietary adjustment with a safe and balanced diet may offer many benefits, including 
direct alteration of the lipid profile. Studies have examined the cholesterol-lowering effects of dietary consumption of plant sterols [26]. 
Recently, an approved evidence-based study in the United States found that n-3FAs, in particular eicosatetraenoic acid (EPA) and docosa- 
hexaenoic acid (DHA), have strong cardio-protective benefits, and national and international advisory committees and health groups have 
begun to call for increased EPA and DHA intakes [27].

A variety of randomized clinical experiments have demonstrated the beneficial impact of fish oils on cholesterol lowering over the 
years [28]. There is heterogeneity in the results of omega oils, but the human susceptibility to fish oil may be due to the genotype of ApoE 
[29].

Cocoa products are a rich of flavonoids that will greatly reduce the ratio of LDL and TC: HDL-C. Several meta-analyses have been per- 
formed demonstrating the beneficial effects on total and LDL-C of dark chocolate/coca products [30].

Soya contains phytoestrogens that are called isoflavones. Combination of soya foods in association with prebiotic beverages improved

colonic fermentation which may theoretically improve the hypocholesterolemia effects of soya [31,32].

Weight loss therapy for overweight or obese patients will improve LDL lowering and have other health advantages, including the al- 
teration of other lipid and non-lipid risk factors. Specialized nutritionists should be specifically interested in the nutritional care of these 
patients [33].

Smoking raises TC and decreases HDL-C and improves LDL-C The adverse effects on LDL-C and HDL-C are greater for younger smokers 
between 8 and 19 years of age. Cigarette smoking withdrawal raises the blood levels of HDL-C but not TC, LDL-C and TG [34,35].
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Pharmacological therapy

Although no research have proven that an alternative treatment is superior to statins for either lipid or CVD elimination, multiple stud- 
ies have demonstrated a significant reduction in plasma lipids with the use of substances such as garlic [36], artichoke extract, psyllium, 
nuts, plant stanolols, orange juice, soluble fiber, and red yeast rice [37].

A variety of pharmacological trials have demonstrated specifically the positive effects of better lipid profiles. Since these findings show 
the effects of pharmacological agents and not dietary changes, they help to illustrate the effect of better lipid profiles on CVD morbidity 
and mortality [38].

The drug of choice is the statin which can reduce LDL-C from 22% to 50%. Statins are used as prescription medicines and are thus 
relatively affordable [39]. It should typically start with mild statin therapy (e.g. atorvastatin 10 - 20 mg or rosuvastatin 5 - 10 mg) and 
increase the statin dosage as required reaching LDL-C targets [40]. Mild hyperlipidemia in patients of low incidence ASCVD of less than

7.5 per cent with 10 years of age, low-fat , low-carbohydrate diets and moderate to high-intensity physical exercise along with statins, 
omega-3 fatty acids and dietary adjustment have been found to have positive benefits as opposed to placebo of minimizing cardiovascular 
problems [41].

Strong statin therapy (atorvastatin 40 - 80 mg/day or rosuvastatin 20 - 40 mg/day) should be initiated when the LDL-C is greater than 
190 mg/dl if the LDL-C target is not reached (usually < 100 mg/dl), additional lipid lowering drugs should be applied [42]. High statin 
therapy (e.g. atorvastatin 10 - 20 mg or rosuvastatin 5 - 10 mg) should be initiated in patients with risk-free diabetes. Moderate-intensity 
statin plus ezetimibe should be viewed as an option in patients with acute coronary syndrome that are unable to handle high-intensity 
statin therapy Patients with ASCVD diabetes or risk factors for intense statin therapy should be introduced [43].

Statins have since been found to decrease adverse accidents in both primary and secondary prevention research [44]. There is a strong 
and proven advantage of statin therapy in the vast majority of patients, from low risk of high risk, and if there were no side effects and 
financial restrictions, nearly all patients would be administered statin therapy. The side effects and risks of the drug should be weighed 
against the possible advantage of the actual patient from taking the prescription [45]. High transaminases, myalgia, myopathy and new- 
onset diabetes are the main side effects. Myopathy is a major problem because it can lead to rhabdomyolysis and acute renal failure. This 
risk is raised by some medications as gemfibrozil, nefazodone, macrolide antibiotics, azole antifungals, protease inhibitors, cyclosporine, 
and other CYP3A4 inhibitors, and multisystem disease [46].

Other treatment options as fibrates, nicotinic acid and fish oils continue to be used by lipid experts, but on a relatively limited scale, in 
patients with low HDL cholesterol and high triglyceride levels. Cholesterol synthesis inhibitors (ezetimibe) and/or bile acid sequestrants 
are the next-line medicines for protection in tandem with statins [47]. 

Conclusion

Consideration of lipid screening for any children and young adults (ages 9 - 21) especially the ones with family history of lipid dis- 
orders or other comorbidities like obesity or high blood pressure is advised. Intensive drug treatment should be initiated if there are a 
number of risk factors with a 10-year risk of CVD greater than 20%. Current guidance strongly recommends optimizing risk factors by 
maintaining a healthy lifestyle throughout life, including young adults.

Bibliography

1. Ballantyne CM., et al. “Hyperlipidemia: diagnostic and therapeutic perspectives”. The Journal of Clinical Endocrinology and Metabolism 
85.6 (2000): 2089-2112.

2. Shapiro MD. “Rare Genetic Disorders Altering Lipoproteins”. In: Feingold KR, Anawalt B, Boyce A, Chrousos G, Dungan K, Grossman A, 
Hershman JM, Kaltsas G, Koch C, Kopp P, Korbonits M, McLachlan R, Morley JE, New M, Perreault L, Purnell J, Rebar R, Singer F, Trence 
DL, Vinik A, Wilson DP, eds. Endotext. South Dartmouth (MA) (2018).

https://pubmed.ncbi.nlm.nih.gov/10852435/
https://pubmed.ncbi.nlm.nih.gov/10852435/
https://www.researchgate.net/publication/295010771_RARE_GENETIC_DISORDERS_ALTERING_LIPOPROTEINS
https://www.researchgate.net/publication/295010771_RARE_GENETIC_DISORDERS_ALTERING_LIPOPROTEINS
https://www.researchgate.net/publication/295010771_RARE_GENETIC_DISORDERS_ALTERING_LIPOPROTEINS


Citation: Ohoud Hassan Balkhair., et al. “Overview on Hyperlipidemia in Young Adults”. EC Microbiology 16.12 (2020): 100-106.

Overview on Hyperlipidemia in Young Adults

104

3. Bakker EA., et al. “Association of Resistance Exercise With the Incidence of Hypercholesterolemia in Men”. Mayo Clinic Proceedings 
93.4 (2018): 419-428.

4. Eissa MA., et al. “Evaluation of AAP guidelines for cholesterol screening in youth: Project HeartBeat!” American Journal of Preventive 
Medicine 37 (2009): S71-S77.

5. Haney EM., et al. “Screening and treatment for lipid disorders in children and adolescents: Systematic evidence review for the US 
Preventive Services Task Force”. Pediatrics 120 (2007): e189-e214.

6. Bakx JC., et al. “Changes in serum total cholesterol levels over 18 years in a cohort of men and women: The Nijmegen Cohort Study”. 
Preventive Medicine 30.2 (2000): 138-145.

7. Kreger BE., et al. “Long-term intraindividual cholesterol variability: natural course and adverse impact on morbidity and mortality-
-the Framingham Study”. American Heart Journal 127.6 (1994): 1607-1614.

8. O’Loughlin J., et al. “Usefulness of the American Academy of Pediatrics recommendations for identifying youths with hypercholester-
olemia”. Pediatrics 113 (2004): 1723-1727.

9. Jaquith BC., et al. “Cardiovascular disease risk in children and adolescents”. The Journal of Pediatric Nursing 28 (2013): 258-266.

10. Anderson KM., et al. “Cholesterol and mortality. 30 years of follow-up from the Framingham study”. The Journal of the American Medi-
cal Association 257.16 (1987): 2176-2180.

11. Keller U. “Hypercholesterinämie bei Kindern und Jugendlichen: Ist ein Screening sinnvoll? [Hypercholesterolemia in children and 
young adults: should screening be done?]”. Schweizerische Medizinische Wochenschrift 125.7 (1995): 255-263.

12. Grundy SM., et al. “2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA Guideline on the Management of 
Blood Cholesterol: Executive Summary: A Report of the American College of Cardiology/American Heart Association Task Force on 
Clinical Practice Guidelines”. Journal of the American College of Cardiology 73.24 (2019): 3168-3209. 

13. Toth PP., et al. “Prevalence of lipid abnormalities in the United States: the National Health and Nutrition Examination Survey 2003-
2006”. The Journal of Clinical Lipidology 6.4 (2012): 325-330.

14. Navar-Boggan AM., et al. “Hyperlipidemia in early adulthood increases long-term risk of coronary heart disease”. Circulation 131.5 
(2015): 451-458. 

15. National Institutes of Health. “Detection, Evaluation and Treatment of High Blook Cholesterol in Adults (Adult Treatment Panel III)”. 
National Institutes of Health (2002). 

16. Frech A. “Healthy behavior trajectories between adolescence and youthhood”. Advances in Life Course Research 17.2 (2012): 59-68. 

17. De Ferranti SD., et al. “Cardiovascular Risk Reduction in High-Risk Pediatric Patients: A Scientific Statement From the American Heart 
Association”. Circulation 139.13 (2019): 487-432.

18. U.S. Preventive Service Task Force Screening for Lipid Disorders in Adults: Recommendation statement”. American Family Physician 
80.11 (2009): 1273-1274.

19. Vodnala D., et al. “Secondary causes of dyslipidemia”. The American Journal of Cardiology 110.6 (2012): 823-825.

20. Voight BF., et al. “Plasma HDL cholesterol and risk of myocardial infarction: a mendelian randomisation study”. Lancet 380.9841 
(2012): 572-580. 

https://pubmed.ncbi.nlm.nih.gov/29428677/
https://pubmed.ncbi.nlm.nih.gov/29428677/
https://pubmed.ncbi.nlm.nih.gov/19524159/
https://pubmed.ncbi.nlm.nih.gov/19524159/
https://pubmed.ncbi.nlm.nih.gov/17606543/
https://pubmed.ncbi.nlm.nih.gov/17606543/
https://pubmed.ncbi.nlm.nih.gov/10656841/
https://pubmed.ncbi.nlm.nih.gov/10656841/
https://pubmed.ncbi.nlm.nih.gov/8197990/
https://pubmed.ncbi.nlm.nih.gov/8197990/
https://pubmed.ncbi.nlm.nih.gov/15173497/
https://pubmed.ncbi.nlm.nih.gov/15173497/
https://www.sciencedirect.com/science/article/abs/pii/S0882596312003223
https://pubmed.ncbi.nlm.nih.gov/3560398/
https://pubmed.ncbi.nlm.nih.gov/3560398/
https://edoc.unibas.ch/38603/
https://edoc.unibas.ch/38603/
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000625
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000625
https://www.ahajournals.org/doi/10.1161/CIR.0000000000000625
https://pubmed.ncbi.nlm.nih.gov/22836069/
https://pubmed.ncbi.nlm.nih.gov/22836069/
https://www.acc.org/latest-in-cardiology/journal-scans/2015/02/02/12/57/hyperlipidemia-in-early-adulthood
https://www.acc.org/latest-in-cardiology/journal-scans/2015/02/02/12/57/hyperlipidemia-in-early-adulthood
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3381431/
https://www.ahajournals.org/doi/full/10.1161/CIR.0000000000000618
https://www.ahajournals.org/doi/full/10.1161/CIR.0000000000000618
https://www.uptodate.com/contents/secondary-causes-of-dyslipidemia
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)60312-2/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)60312-2/fulltext


Citation: Ohoud Hassan Balkhair., et al. “Overview on Hyperlipidemia in Young Adults”. EC Microbiology 16.12 (2020): 100-106.

Overview on Hyperlipidemia in Young Adults

105

21. Ference BA., et al. “Low-density lipoproteins cause atherosclerotic cardiovascular disease. 1. Evidence from genetic, epidemiologic, 
and clinical studies. A consensus statement from the European Atherosclerosis Society Consensus Panel”. European Heart Journal 
38.32 (2017): 2459-2472. 

22. The Lipid Research Clinics Coronary Primary Prevention Trial results. II. The relationship of reduction in incidence of coronary heart 
disease to cholesterol lowering”. The Journal of the American Medical Association 251.3 (1984): 365-374.

23. Stamler J., et al. “Is relationship between serum cholesterol and risk of premature death from coronary heart disease continuous and 
graded? Findings in 356,222 primary screenees of the Multiple Risk Factor Intervention Trial (MRFIT)”. The Journal of the American 
Medical Association 256.20 (1986): 2823-2828.

24. Curioni CC and Lourenco PM. “Long-term weight loss after diet and exercise: a systematic review”. International Journal of Obesity 29 
(2005): 1168-1174.

25. Keys AAJ and Grande F. “Serum cholesterol response to changes in diet, IV particular saturated fatty acids in the diet”. Metabolism 14 
(1965): 776-787.

26. Km KM., et al. “Diets with a lower glycaemic load associated with higher HDL-cholesterol in secondary cardiovascular disease”. Asia 
Pacific Journal of Clinical Nutrition 12 (2003): S22.

27. Harris Ws. “Are omega-3 fatty acids the most important nutritional modulators of coronary heart disease risk?” Current Atheroscle-
rosis Reports 6.6 (2004): 447-452.

28. Gunnarsdottir I., et al. “Inclusion of fish or fish oil in weight-loss diets for young adults effects on blood lipids”. International Journal 
of Obesity 32.7 (2008): 1105-1112.

29. Mattar M and Obeid O. “Fish oil and the management of hypertriglyceridemia”. Nutrition and Health 20.1 (2009): 41-49.

30. Tokede OA., et al. “Effects of cocoa products/dark chocolate on serum lipids a meta-analysis”. European Journal of Clinical Nutrition 
65.8 (2011): 879-886.

31. Zhan S and Ho Sc. “Meta-analysis of the effects of soy protein containing isoflavones on the lipid profile”. The American Journal of 
Clinical Nutrition 81.2 (2005): 397-408.

32. Wong JM., et al. “The effect on the blood lipid profile of soy foods combined with a prebiotic a randomized controlled trial”. Metabo-
lism 59.9 (2010): 1331-1340.

33. Halle M., et al. “Concurrent reductions of serum leptin and lipids during weight loss in obese men with type II diabetes”. American 
Journal of Physiology 277.2-1 (1999): E277-E282.

34. Nakamura K., et al. “Does cigarette smoking exacerbate the effect of total cholesterol and high-density lipoprotein cholesterol on the 
risk of cardiovascular diseases?” Heart 95.11 (2009): 909-916. 

35. Maeda K., et al. “The effects of cessation from cigarette smoking on the lipid and lipoprotein profiles a meta-analysis”. Preventive 
Medicine 37.4 (2003): 283-290.

36. Stevinson C., et al. “Garlic for treating hypercholesterolemia. A meta-analysis of randomized clinical trials”. Annals of Internal Medicine 
133 (2000): 420-429.

37. Wider B., et al. “Artichoke leaf extract for treating hypercholesterolaemia”. Cochrane Database of Systematic Reviews (2009): CD003335.

38. Nies LK., et al. “Complementary and alternative therapies for the management of dyslipidemia”. Annals of Pharmacotherapy 40 
(2006): 1984-1992.

https://pubmed.ncbi.nlm.nih.gov/28444290/
https://pubmed.ncbi.nlm.nih.gov/28444290/
https://pubmed.ncbi.nlm.nih.gov/28444290/
https://jamanetwork.com/journals/jama/article-abstract/391068
https://jamanetwork.com/journals/jama/article-abstract/391068
https://pubmed.ncbi.nlm.nih.gov/3773199/
https://pubmed.ncbi.nlm.nih.gov/3773199/
https://pubmed.ncbi.nlm.nih.gov/3773199/
https://www.nature.com/articles/0803015
https://www.nature.com/articles/0803015
https://pubmed.ncbi.nlm.nih.gov/25286466/
https://pubmed.ncbi.nlm.nih.gov/25286466/
https://www.researchgate.net/publication/8676775_Diets_with_a_lower_glycaemic_load_associated_with_higher_HDL-cholesterol_in_secondary_cardiovascular_disease
https://www.researchgate.net/publication/8676775_Diets_with_a_lower_glycaemic_load_associated_with_higher_HDL-cholesterol_in_secondary_cardiovascular_disease
https://link.springer.com/article/10.1007/s11883-004-0085-7
https://link.springer.com/article/10.1007/s11883-004-0085-7
https://pubmed.ncbi.nlm.nih.gov/18490931/
https://pubmed.ncbi.nlm.nih.gov/18490931/
https://pubmed.ncbi.nlm.nih.gov/19326719/
https://pubmed.ncbi.nlm.nih.gov/21559039/
https://pubmed.ncbi.nlm.nih.gov/21559039/
https://pubmed.ncbi.nlm.nih.gov/15699227/
https://pubmed.ncbi.nlm.nih.gov/15699227/
https://www.metabolismjournal.com/article/S0026-0495%2809%2900529-0/abstract
https://www.metabolismjournal.com/article/S0026-0495%2809%2900529-0/abstract
https://pubmed.ncbi.nlm.nih.gov/10444423/
https://pubmed.ncbi.nlm.nih.gov/10444423/
https://heart.bmj.com/content/95/11/909
https://heart.bmj.com/content/95/11/909
https://www.researchgate.net/publication/9083173_The_effects_of_cessation_from_cigarette_smoking_on_the_lipid_and_lipoprotein_profiles_A_meta-analysis
https://www.researchgate.net/publication/9083173_The_effects_of_cessation_from_cigarette_smoking_on_the_lipid_and_lipoprotein_profiles_A_meta-analysis
https://pubmed.ncbi.nlm.nih.gov/10975959/
https://pubmed.ncbi.nlm.nih.gov/10975959/
https://pubmed.ncbi.nlm.nih.gov/19821306/
https://pubmed.ncbi.nlm.nih.gov/17047144/
https://pubmed.ncbi.nlm.nih.gov/17047144/


Citation: Ohoud Hassan Balkhair., et al. “Overview on Hyperlipidemia in Young Adults”. EC Microbiology 16.12 (2020): 100-106.

Overview on Hyperlipidemia in Young Adults

106

39. Nissen SE KW. “Effect of rosiglitazone on the risk of myocardial infarction and death from cardiovascular causes”. The New England 
Journal of Medicine 356 (2007): 2457-2471.

40. Feingold KR and Grunfeld C. “Utility of Advanced Lipoprotein Testing in Clinical Practice”. In: Feingold KR, Anawalt B, Boyce A, Chrou-
sos G, Dungan K, Grossman A, Hershman JM, Kaltsas G, Koch C, Kopp P, Korbonits M, McLachlan R, Morley JE, New M, Perreault L, 
Purnell J, Rebar R, Singer F, Trence DL, Vinik A, Wilson DP, editions. Endotext. South Dartmouth (MA) (2019).

41. Wilson DP. “Is Atherosclerosis a Pediatric Disease?” In: Feingold KR, Anawalt B, Boyce A, Chrousos G, Dungan K, Grossman A, Hersh-
man JM, Kaltsas G, Koch C, Kopp P, Korbonits M, McLachlan R, Morley JE, New M, Perreault L, Purnell J, Rebar R, Singer F, Trence DL, 
Vinik A, Wilson DP, ediions. Endotext. South Dartmouth (MA) (2020).

42. Feingold KR. “Cholesterol Lowering Drugs”. In: Feingold KR, Anawalt B, Boyce A, Chrousos G, Dungan K, Grossman A, Hershman JM, 
Kaltsas G, Koch C, Kopp P, Korbonits M, McLachlan R, Morley JE, New M, Perreault L, Purnell J, Rebar R, Singer F, Trence DL, Vinik A, 
Wilson DP, eds. Endotext. South Dartmouth (MA) (2020).

43. Cannon CP., et al. “Investigators I-I. Ezetimibe Added to Statin Therapy after Acute Coronary Syndromes”. The New England Journal of 
Medicine 372 (2015): 2387-2397.

44. Schwartz GG., et al. “Odyssey Outcomes Committees Investigators. Alirocumab and Cardiovascular Outcomes after Acute Coronary 
Syndrome”. The New England Journal of Medicine 379 (2018): 2097-2107.

45. Toth PP., et al. “Management of Statin Intolerance in 2018: Still More Questions Than Answers”. The American Journal of Cardiovascu-
lar Drugs 18.3 (2018): 157-173. 

46. Tomlinson B., et al. “Guidance on the management of familial hypercholesterolaemia in Hong Kong: an expert panel consensus view-
point”. The Hong Kong Journal of Emergency Medicine 24.4 (2018): 408-415.

47. Shepherd J., et al. “The effects of cholestyramine on high density lipoprotein metabolism”. Atherosclerosis 33.4 (1979): 433-444.

Volume 16 Issue 12 December 2020
©All rights reserved by Ohoud Hassan Balkhair., et al.

https://www.nejm.org/doi/full/10.1056/nejmoa072761
https://www.nejm.org/doi/full/10.1056/nejmoa072761
https://www.ncbi.nlm.nih.gov/books/NBK355893/
https://www.ncbi.nlm.nih.gov/books/NBK355893/
https://www.ncbi.nlm.nih.gov/books/NBK355893/
https://www.ncbi.nlm.nih.gov/books/NBK395576/
https://www.ncbi.nlm.nih.gov/books/NBK395576/
https://www.ncbi.nlm.nih.gov/books/NBK395576/
https://www.nejm.org/doi/pdf/10.1056/NEJMoa1410489
https://www.nejm.org/doi/pdf/10.1056/NEJMoa1410489
https://www.researchgate.net/publication/328797089_Alirocumab_and_Cardiovascular_Outcomes_after_Acute_Coronary_Syndrome
https://www.researchgate.net/publication/328797089_Alirocumab_and_Cardiovascular_Outcomes_after_Acute_Coronary_Syndrome
https://link.springer.com/article/10.1007/s40256-017-0259-7
https://link.springer.com/article/10.1007/s40256-017-0259-7
https://www.hkmj.org/abstracts/v24n4/408.htm
https://www.hkmj.org/abstracts/v24n4/408.htm
https://www.atherosclerosis-journal.com/article/0021-9150(79)90036-4/abstract

