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Gaps in lipid management

Treatment of dyslipidemia should not be considered as an isolated process, 
but rather within the context of integrated prevention of cardiovascular 
disease in each patient



Global Burden of Cardiovascular disease

17.9 Million People die each year from CVD

31 % % of death due to CVD worldwide

85 % % of death due to heart attack and stroke

No 1 Cause of death worldwide

https://www.who.int/en/newsroom/factsheets/detail/cardiovascular-diseases-(cvds) CVD: cardiovascular Disease, No :Number

https://www.who.int/en/newsroom/factsheets/detail/cardiovascular-diseases-(cvds)


Cardiovascular Disease and Dyslipidemia in the Gulf

The increasing prevalence of 
obesity is directly associated with 
the increase in lipid disorders 
and  type 2 diabetes

45 %
In the Gulf CVD is the most 
common cause of deaths 
accounting for up to 45% of all 
mortalities1

1-Al Rasadi K et al, Oman Med Journal, 2015 Nov; 30(6): 403–405
2-Al Rasadi et al, Atherosclerosis 252 (2016) 182e187

Patients that present with heart 
attack in the Middle East are 10 
to 12 years younger than those 
in western countries2

12

Dyslipidemia: an abnormally high 
concentration of lipids in the 
blood, is one of the main risk 
factors for the development and 
progression of CVD

CVD: cardiovascular Disease



3 out of 4  
of the patients with coronary atherosclerosis had dyslipidemia.

Outcome studies have shown significantly increased risk for 
CAD* in the presence of dyslipidemia1

*CAD: Coronary Artery Disease

1. Al-Shehri AM. Prevalence and pattern of lipid disorders in Saudi patients with angiographically documented 
coronary artery disease. J Family Community Med. 2014;21(3):166–169. 



While statins reduce cardiovascular risk, a substantial residual 
risk remains1

A meta-analysis of 21 randomized clinical trials (n=129,526) revealed that statin treatment prevented 

approximately 2 out of 10 major vascular events* (relative risk reduction 22%, p<0.0001)

CTT Meta-analysis: Effect of statins on major vascular events*

Remaining residual risk may be due to other modifiable and unmodifiable risk factors, including 
other lipid parameters, blood pressure, glycemic control, weight and genetic predisposition

1. Baigent C, Blackwell L, Emberson J. etal. Efficacy and safety of more intensive lowering of LDL cholesterol: a meta-analysis of data 

from 170,000 participants in 26 randomised trials. Lancet. 2010;376:1670-81.



Increasing the statin dose can  help but may not be enough1

In a meta-analysis of 5 clinical trials (n=39,612), high-dose statin therapy reduced the relative risk of a major 

vascular event by only 15% vs. lower-dose statin therapy

CTT Meta-analysis: Effect of high- vs. lower-
dose statin therapy on major vascular events
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CTT Meta-analysis: Effect of high- vs. lower-
dose statin therapy on major vascular events
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1. Cholesterol Treatment Trialists’ (CTT) Collaboration, Baigent C, et al. Efficacy and safety of more intensive lowering of 

LDL cholesterol: a meta-analysis of data from 170,000 participants in 26 randomised trials. Lancet. 2010;376:1670-81.



Treatment of  CVD: Residual Risk
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Study
Prevention 

type
Treatment

Diabetic 
populatio

n

Coronary risk reduction Events 
not 

avoided 
(%)

Overall 
population

Diabetic population (p)

AFCAPS/TexCAPS1 I Lovastatin 155 -37% -43% (NS) 56

Post CABG2 II Lovastatin 116 -13%a -47% (NS) 53

CARE3 II Pravastatin 586 -23% -25% (p=0.05) 75

LIPID4 II Pravastatin 782 -24% -19% (NS) 81

PROSPER5 I/II Pravastatin 623 -15% +27% (NS) NA

ALLHAT-LLT6 I/II Pravastatin 3,638 -12% -11% (NS) 89

4S7 II Simvastatin 202 -32% -55% (p=0.002) 57

HPS8 II Simvastatin 3,051 -24% -18% (p<0.0001) 82

HPS8 I Simvastatin 2,912 -24% -33% (p<0.0003) 66

ASCOT-LLA9 I Atorvastatin 2,352 -36% -16% (NS) 84

CARDS10 I Atorvastatin 2,838 -37% -37% (p=0.001) 63

4D11 I/II Atorvastatin 1,255 -18% -18% (p=0.03) 82

Meta-analysis12 I/II Any 18,686 -21% -23% (p=0.001) 77

Macrovascular residual risk in patients with type 2 diabetes 

1. Heart Protection Study Collaborative Group. Lancet 2002;360:7-22. 2. Scandinavian Simvastatin Survival Study Group. Lancet 1994;344:1383-9. 3. Sever PS et al. Lancet 2003;361:1149-58. 4. Colhoun HM et 

al. Lancet 2004;364:685-96. 5. LaRosa JC et al. N Engl J Med. 2005;352:1425-35. 6. Shepherd J et al. Diabetes Care 2006;29:1220-6. 7. Wanner C et al. N Engl J Med. 2005;353:238-48. 8. Knopp RH et al. 

Diabetes Care 2006;29:1478-1485. 9. ALLHAT Collaborative Research  Group. JAMA 2002;288:2998-3007. 10. Cholesterol Treatment Trialists’ Collaboration. Lancet 2008;371:117-25.



Case 1
Mr. Hassan; 40 years-old overweight, diabetic (type 2) for 10 years

His Blood glucose level is controlled using OAD therapy

Three months ago, he was diagnosed as mixed dyslipidemia patient as well.

Currently taking Atorvastatin 10mg & presented with the below lipid profile :

• Total cholesterol: 232 mg/dl

• LDL: 160 mg/dl

• HDL: 40 mg/dl

• Triglycerides: 160 mg/dl

• Non-HDL: 192 mg/dl

Suggested Management: ???



Guidelines on dyslipidemia 



Risk Group AACE 2020 NLA ESC/EAS 2019 CCS 2018 IAS

Extreme LDL-C < 55 mg/dl
NON-HDL-C < 80 
mg/dl

Very high LDL-C < 70 mg/dl
NON-HDL-C < 100 
mg/dl

LDL-C < 70 mg/dl
NON-HDL-C < 100 
mg/dl

LDL-C < 55 mg/dl
(< 1.4 mmol/l)
NON-HDL < 80 mg/dl 
(< 2.2 mmol/l)

LDL-C < 2.0 mmol/l).
Non-HDL < 2.6 
mmol/l

LDL-C < 70 mg/dl
NON-HDL-C < 100 
mg/dl

High LDL-C < 100 mg/dl
NON-HDL-C < 130 
mg/dl

LDL-C < 100 mg/dl
NON-HDL-C < 130 
mg/dl

LDL-C < 70 mg/dl
(< 1.8 mmol/l)
NON-HDL < 100 mg/dl 
(<2.6 mmol/l)

LDL-C < 2.0 mmol/l).
Non-HDL < 2.6 
mmol/l

LDL-C < 100 mg/dl
NON-HDL-C < 130 
mg/dl

Moderate LDL-C< 100 mg/dl
NON-HDL-C < 130 
mg/dl

LDL-C < 100 mg/dl
NON-HDL-C < 130 
mg/dl

LDL-C < 100 mg/dl
(< 2.6 mmol/l)
NON-HDL < 130 mg/dl 
(< 3.4 mmol/l)

LDL-C < 2.0 mmol/l).
Non-HDL < 2.6 
mmol/l

LDL-C < 100 mg/dl
NON-HDL-C < 130 
mg/dl

Low LDL-C< 130 mg/dl
NON-HDL-C < 160 
mg/dl

LDL-C < 100 mg/dl
NON-HDL-C < 130 
mg/dl

LDL-C < 116 mg/dl
(< 3 mmol/l)

Guidelines with Targets
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Risk Category ESC/EAS 2019
Risk category: CVD PREVENTION LDL-c Non-HDL-c Apo B

Very High 
• ASCVD (clinical/imaging)
• SCORE ≥10%
• FH with ASCVD or with another major risk factor
• Severe CKD (eGFR <30 mL/min)
• DM & target organ damage: ≥3 major risk factors; or early onset of 
T1DM of long duration (>20 years)

<55mg/dL <85mg/dL <65 mg/dL

High
• SCORE ≥5% and <10%
• Markedly elevated single risk factors, in particular TC >8 mmol/L (310 
mg/dL) or LDL-C >4.9 mmol/L (190 mg/dL) or BP ≥180/110 mmHg
• FH without other major risk factors
• Moderate CKD (eGFR 30–59 mL/min)
• DM w/o target organ damage, with DM duration ≥10 years or other 
additional risk factor

<70 mg/dL <100 mg/dL <80 mg/dL

Moderate
• SCORE ≥1% and <5%
• Young patients (T1DM <35 years; T2DM <50 years) with DM duration
<10 years without other risk factors

<100 mg/dL <130 mg/dL <100 mg/dL

Low
• SCORE <1% <115 mg/dl <145 mg/dL <90 mg/dL

Mr. Hassan case



Treatment  goals for  low-density lipoprotein 
cholesterol (LDL-C) across  categories of total cardiovascular 
disease risk
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Low

Moderate

High

Very-High

3.0 mmol/L  
(116mg/dL)

Treatmentgoal  
for LDL-C

2.6 mmol/L  
(100mg/dL)

1.8mmol/L  
(70mg/dL)

1.4mmol/L  
(55mg/dL)

+
≥50%  

reduction  
from  baseline

Low Moderate High very-High CV Risk

•SCORE<1%
•SCORE ≥1% and <5%
•Young patients (T1DM <35 years; T2DM <50 years)  with DM
duration <10 years without other riskfactors

•SCORE ≥5% and <10%
•Markedly elevated single risk factors, in particular  TC >8 mmol/L (310 
mg/dL) or LDL-C >4.9 mmol/L  (190 mg/dL) or BP≥180/110 mmHg
•FH without other major riskfactors
•Moderate CKD (eGFR 30–59mL/min)
•DMw/o target organ damage, with DM
duration ≥10 years or otheradditional risk factor

•ASCVD(clinical/imaging)
•SCORE≥10%
•FH with ASCVD orwith another  major riskfactor
•Severe CKD (eGFR <30mL/min)
•DM & target organ damage: ≥3  majorriskfactors;
orearlyonsetof  T1DM of long duration (>20years)

Mr. Hassan case



Case 1
Mr. Hassan; 40 years-old overweight, diabetic (type 2) since 10 years

His Blood glucose level is controlled using OAD therapy

Three months ago, he was diagnosed as mixed dyslipidemia patient as well.

Currently taking Atorvastatin 10mg & presented with the below lipid profile :

• Total cholesterol: 232 mg/dl

• LDL: 160 mg/dl        (GOAL LEVEL <70 mg/dL)

• HDL: 40 mg/dl

• Triglycerides: 160 mg/dl  (GOAL <150 mg/Dl)

• Non HDL: 192 mg/dl   (GOAL LEVEL <100 mg/dL)

Suggested Management: ???



Case 1
Mr. Hassan; 40 years-old overweight, diabetic (type 2) since 10 years

His Blood glucose level is controlled using OAD therapy

Three months ago, he was diagnosed as mixed dyslipidemia patient as well.

Currently taking Atorvastatin 10mg & presented with the below lipid profile :

• Total cholesterol: 232 mg/dl

• LDL: 160 mg/dl        (GOAL LEVEL <70 mg/dL)

• HDL: 40 mg/dl

• Triglycerides: 160 mg/dl  (GOAL <150 mg/Dl)

• Non HDL: 192 mg/dl   (GOAL LEVEL <100 mg/dL)

Suggested Management:  (achieve LDL & Non-HDL GOALs) 

- Increase Atorvastatin dose to 20mg daily, 1 tablet at night. OR
- Add Ezetimibe once daily with 10mg of Atorvastatin at night.

Diabetes, 
Hypertension & 
Dyslipidemia are 
chronic diseases 

need life-long 
treatment 



Case 2
Mr. ADAM; 57 years-old overweight, controlled hypertensive, diabetic (type 2) with 
hypercholesterolemia with previous MI upon taking history.

His Blood glucose level& BP are controlled using OAD & antihypertensive therapies

eGFR is 45 ml/min

Currently taking Rosuvastatin 20mg & presented with the below lipid profile :

• Total cholesterol: 143 mg/dl

• LDL: 54 mg/dl

• HDL: 33 mg/dl

• Triglycerides: 280 mg/dl

• Non HDL: 125 mg/dl

Suggeted Management: ???



Risk Category ESC/EAS 2019
Risk category: CVD PREVENTION LDL-c Non-HDL-c Apo B

Very High 
• ASCVD (clinical/imaging)
• SCORE ≥10%
• FH with ASCVD or with another major risk factor
• Severe CKD (eGFR <30 mL/min)
• DM & target organ damage: ≥3 major risk factors; or early onset of 
T1DM of long duration (>20 years)

<55mg/dL <85mg/dL <65 mg/dL

High
• SCORE ≥5% and <10%
• Markedly elevated single risk factors, in particular TC >8 mmol/L (310 
mg/dL) or LDL-C >4.9 mmol/L (190 mg/dL) or BP ≥180/110 mmHg
• FH without other major risk factors
• Moderate CKD (eGFR 30–59 mL/min)
• DM w/o target organ damage, with DM duration ≥10 years or other 
additional risk factor

<70 mg/dL <100 mg/dL <80 mg/dL

Moderate
• SCORE ≥1% and <5%
• Young patients (T1DM <35 years; T2DM <50 years) with DM duration
<10 years without other risk factors

<100 mg/dL <130 mg/dL <100 mg/dL

Low
• SCORE <1% <115 mg/dl <145 mg/dL <90 mg/dL

Mr. ADAM case



Recommendations for lipid analyses for 
cardiovascular disease risk estimation (1)
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Recommendations Class Level

TC is to be used for the estimation of total CV risk by means of the SCORE
system. I C

HDL-C analysis is recommended to further refine risk estimation using 
the online SCORE system. I C

LDL-C analysis is recommended as the primary lipid analysis for
screening, diagnosis and management. I C

TG analysis is recommended as a part of the routine lipid analysis. I C



Recommendations for lipid analyses for 
cardiovascular disease risk estimation (2)
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Recommendations Class Level

Non-HDL-C evaluation is recommended for risk assessment, particularly in
people with high TG, diabetes, obesity or very low LDL-C. I C

ApoB analysis is recommended for risk assessment, particularly in people 
with high TG, diabetes, obesity or metabolic syndrome, or very low LDL-C. 
It can be used as an alternative to LDL-C, if available, as the primary
measurement for screening, diagnosis and management, and may be
preferred over non-HDL-C in people with high TG, diabetes, obesity or very
low LDL-C.

I C



LDLHDL LDL IDL VLDL

Non-HDL Cholesterol

Non HDL-C: Total Cholesterol minus HDL-C

Atherogenic LipoproteinsAnti 

Atherogenic

Lipoproteins

(Remnants)

Cholesterol Triglycerides

Very easy to calculate, No extra cost!



Case 2
Mr. ADAM; 45 years-old overweight, controlled hypertensive, diabetic (type 2) with 
hypercholesterolemia with previous MI upon taking history.

His Blood glucose level& BP are controlled using OAD & antihypertensive therapies

eGFR is 45 ml/min

Currently taking Rosuvastatin 20mg & presented with the below lipid profile :

• Total cholesterol: 143 mg/dl

• LDL: 54 mg/dl                                (GOAL LEVEL <55 mg/dL)

• HDL: 33 mg/dl

• Triglycerides: 280 mg/dl           (GOAL LEVEL <150 mg/dL)*

• Non HDL: 125 mg/dl                  (GOAL LEVEL <85 mg/dL)

Suggested Management: ???



Treatment  goals for  low-density lipoprotein 
cholesterol (LDL-C) across  categories of total cardiovascular 
disease risk
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Low

Moderate

High

Very-High

3.0 mmol/L  
(116mg/dL)

Treatmentgoal  
for LDL-C

2.6 mmol/L  
(100mg/dL)

1.8mmol/L  
(70mg/dL)

1.4mmol/L  
(55mg/dL)

+
≥50%  

reduction  
from  baseline

Low Moderate High very-High CV Risk

•SCORE<1%
•SCORE ≥1% and <5%
•Young patients (T1DM <35 years; T2DM <50 years)  with DM
duration <10 years without other riskfactors

•SCORE ≥5% and <10%
•Markedly elevated single risk factors, in particular  TC >8 mmol/L (310 
mg/dL) or LDL-C >4.9 mmol/L  (190 mg/dL) or BP≥180/110 mmHg
•FH without other major riskfactors
•Moderate CKD (eGFR 30–59mL/min)
•DMw/o target organ damage, with DM
duration ≥10 years or otheradditional risk factor

•ASCVD(clinical/imaging)
•SCORE≥10%
•FH with ASCVD orwith another  major riskfactor
•Severe CKD (eGFR <30mL/min)
•DM & target organ damage: ≥3 majorriskfactors;
orearlyonsetof  T1DM of long duration (>20years)Mr. ADAM case



Case 2
Mr. ADAM; 45 years-old overweight, controlled hypertensive, diabetic (type 2) with 
hypercholesterolemia with previous MI upon taking history.

His Blood glucose level& BP are controlled using OAD & antihypertensive therapies

eGFR is 45 ml/min

Currently taking Rosuvastatin 20mg & presented with the below lipid profile :

• Total cholesterol: 143 mg/dl

• LDL: 54 mg/dl                                (GOAL LEVEL <55 mg/dL)

• HDL: 33 mg/dl

• Triglycerides: 280 mg/dl           (GOAL LEVEL <150 mg/dL)*

• Non HDL: 125 mg/dl                  (GOAL LEVEL <85 mg/dL)

Suggested Management?
- Food Supplement Omega 3 OR
- Prescription Omega 3 Ethyl Ester (FDA approved)? OR
- Fenofibrate 145mg?



AACE 2020- Dyslipidemia Algorithm

Alan J. Garber, Yehuda Handelsman,, George Grunberger et al. consensus statement by the American Association of Clinical Endocrinologists and American college of endocrinology on the comprehensive type 2 diabetes management algorithm – 2020 executive summary, ENDOCRINE PRACTICE Vol 
26 No. 1 January 2020 



Non HDL Cholesterol 2020 AACE Guidelines1

1- AACE/ACE MANAGEMENT OF DYSLIPIDEMIA AND PREVENTION OF CARDIOVASCULAR DISEASE ALGORITHMDOI 10.4158/CS-2020-0490

2- Jellinger et al. AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS AND AMERICAN COLLEGE OF ENDOCRINOLOGY GUIDELINES FOR MANAGEMENT OF DYSLIPIDEMIA AND PREVENTION OF CARDIOVASCULAR DISEASE, NDOCRINE PRACTICE Vol 23 (Suppl 2) 

April 2017

The Non-HDL-C (total cholesterol – HDL-C) should be calculated to assist risk stratification in 

individuals with moderately elevated TG (200 to 500 mg/dL), Diabetes, and/or 
established ASCVD (Grade B, Bel 2)2



Recommendations for drug treatments of 
patients with hypertriglyceridemia (ESC 2019 Guidelines)
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Recommendations Class Level

Statin treatment is recommended as the first drug of choice for reducing
CVD risk in high-risk individuals with hypertriglyceridaemia (TG >2.3 
mmol/L (>200 mg/dL)).

I B

In high-risk (or above) patients with TG between 1.5 and 5.6 mmol/L (135–
499 mg/dL) despite statin treatment, n-3 PUFAs (icosapent ethyl 2 x 2 g/day)
should be considered in combination with statin.

IIa B



Consensuss Clinical Recommendations for the management of Plasma lipid 
disorders in the Middle East

Nasreen A. Sayed et al. Consensus clinical recommendations for the management of plasma lipid disorders in the middle East, int J. of Cardio, 15 Dec 2015 



Consensus Clinical Recommendations for the management of Plasma lipid 
disorders in the Middle East

Nasreen A. Sayed et al. Consensus clinical recommendations for the management of plasma lipid disorders in the middle East, int J. of Cardio, 15 Dec 2015 



Fenofibrate + 
Statins 

combination 

ESC 2019 Recommendations



Emirates Diabetes Society Consensus Guidelines for the Management of Type 2 Diabetes 2020, 8th August 2020



Consistent clinical evidence indicates that Fenofibrate is 
protective against the progression of Diabetic Retinopathy 
associated with T2DM1

1. Noonan JE, Jenkins JA, Ma J-X et al. An update on the Molecular Actions of Fenofibrate and Its Clinical Effects on Diabetic Retinopathy and Other Microvascular End Points in Patients With Diabetes. Diabetes, 2013; 62: 3968-3975.

2. Sharma N, Ooi J-L, Ong J, Newman D. The use of fenofibrate in the management of patients with diabetic retinopathy: an evidence-based review. Australian Family Physician, 2015; 44 (6): 367-370.

3. Sasongko MB, Wong TY, Nguyen TT. et al, Serum Apolipoprotein AI and B Are Stronger Biomarkers of Diabetic Retinopathy Than Traditional Lipids. Diabetes Care, 2011; 34: 474-479.

4. Wong TY, Simo R, Mitchell P. Fenofibrate – A Potential Systemic Treatment for Diabetic Retinopathy? Am J Ophthalmol 2012; 154: 6–12.

Fenofibrate raised apolipoprotein A-I (apo A-I) levels
which is an independent protective factor in the development of DR2,3

Fenofibric acid (the active metabolite) prevents the apoptosis 
of human retinal endothelial cells4

Fenofibric acid carries antioxidant and anti-inflammatory activity
which may lessen the adverse effects of oxidative and inflammatory stress 
implicated in the development of DR4



Fenofibrate significantly reduced the progression of Diabetic 
Retinopathy (DR)

1. ACCORD Study Group; ACCORD Eye Study Group. Effects of Medical Therapies on Retinopathy Progression in Type 2 Diabetes. N Engl J Med. 2010; 363(3): 233-44.

2. ACCORD Eye Study Group. Effects of Medical Therapies on Retinopathy Progression in Type 2 Diabetes. The ACCORD Eye Study, Lipid Intervention. Clinical Study Report 1000289863. 15 May 2013

N=80 out of 787 N=52 out of 806 N=56 out of 412 N=27 out of 405

Overall Population
Subgroup with mild to 

moderate DR at baseline
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These results were attributable to fenofibrate and were independent from baseline and On-
study lipids.2

Randomized study, including 10,251 participants with type 2 diabetes who were at high risk for cardiovascular disease to receive either intensive or standard treatment for glycemia and also for dyslipidemia (160 
mg daily of fenofibrate + simvastatin) or for systolic blood pressure control (target <120 or <140 mmHg). A subgroup pf 2,856 patients was evaluated for the effects of these interventions at 4 years. Primary 
outcome was the composite endpoint of either the progression of DR by 3 or more steps on the Early Treatment Diabetic Retinopathy Study (ETDRS) Severity Scale or the development of proliferative DR 
necessitating laser photocoagulation or vitrectomy.



Diabetes Care 2020;43(Suppl. 1):S135–S151 | https://doi.org/10.2337/dc20-s011



2018 AHA/ACC Guideline Recommendations5

The Management of Blood Cholesterol



Statin Benefit Groups5

•Initiate high-intensity statin therapy Patients with LDL-C level ≥ 
190 mg/dL

•Initiate moderate-intensity therapy

•If 10-year ASCVD risk ≥  7.5%, high-
intensity statin therapy is indicated

Patients 40-75 years of age 
with diabetes mellitus and 

LDL-C ≥ 70 mg/dL

•Initiate moderate-intensity statin 

•If 10-year ASCVD risk ≥  20%, high-
intensity statin therapy is indicated

10-year ASCVD risk ≥  7.5%
(40-75 years of age without
diabetes mellitus, LDL-C ≥ 

70mg/dL)

•≤ 75 y/o– initiate high-intensity statin

•>75 y/o– initiate moderate-intensity 
statin

Clinical ASCVD*

*ACS or MI, stable or unstable angina, 
revascularization, stroke or TIA, PAD

Secondary 
Prevention

Primary 
Prevention



A treatment diagram has been created with 
4 major patient groups and statin intensity groups



http://clincalc.com/Cardiology/ASCVD/PooledCohort.aspx

http://clincalc.com/Cardiology/ASCVD/PooledCohort.aspx


Case 1

62-year-old male 
• Total cholesterol: 140
• Low HDL: 35
• SBP: 130 mmHg
• Not taking anti-hypertensive medications
• Non-diabetic
• Non-smoker
• Calculated 10 yr. risk of ASCVD : 9.1%





• Moderate to high intensity statin 



Case 2

50-year-old white female
• Total cholesterol 180
• HDL: 50
• SBP: 130
• taking anti-hTN meds
• +diabetic
• +smoker
• Calculated 10 yr. ASCVD: 9.8%





• high intensity statin 



Case 3

48 yr. female
• Total cholesterol 180
• HDL: 55
• SBP: 130
• Not taking anti-hTN meds
• +diabetic
• Non-smoker
• Calculated 10 yr. risk ASCVD : 1.8%





• Moderate intensity statin 



Case 4

22 yr.male

• LDL: 195

• SBP: 120

• Not taking anti-hTN meds

• Non-diabetic

• Non-smoker





• High intensity statin 



Case 5

66 yr. female 
• High Total cholesterol: 230
• HDL: 55
• SBP: 150
• taking anti-hTN meds
• Non-diabetic
• Non-smoker
• Calculated 10 yr risk of ASCVD : 2.0 %





• Statin therapy NOT recommended 



PCSK9 Inhibitors2
Products Available



Mechanism of Action

PCSK9 Inhibitors



PCSK9 Inhibitors

• Human monoclonal antibodies 
– Praluent® (alirocumab)

– Repatha® (evolocumab)

• Available as brand name only



Labeled Indications Dosing Cost (per mL)

Praluent®

(alirocumab)

Hyperlipidemia, primary

Secondary prevention of 
cardiovascular events

SubQ: 75mg once 
every 2 weeks or 
300mg once every 4 
weeks
May increase to a 
maximum dose of 
150mg every 2 
weeks

Auto-injector 
75mg/mL: $672
150mg/mL: $672

Repatha®

(elirocumab)

Hyperlipidemia, primary

Homozygous familial 
hypercholesterolemia

Prevention of 
cardiovascular events in 
patients with established 
CV disease

SubQ: 140mg once 
every 2 weeks or 
420mg once a month

Auto-injector
140mg/mL: $270 

Cartridge system 
420mg/3.5mL:
$167.14 ($584.99 
total)

• Minimal adverse effects
• >10% → local injection site reactions

• Nasopharyngitis reported in >10% of patients taking evolocumab



Storage 

• Refrigerate (2°C to 8°C) and protect from light

• If removed from refrigerator, must be used within 30 days



Primary Prevention5

• Patients with severe primary hypercholesterolemia (LDL-C level ≥ 
190 mg/dL) and on maximally tolerated statin plus ezetimibe

• Addition of PCSK9 inhibitor may be considered if:

• LDL-C level on statin plus ezetimibe remains ≥ 100 mg/dL and the 
patient has multiple factors that increase subsequent risk of 
ASCVD events



Primary Prevention5

• Patients with severe primary hypercholesterolemia (LDL-C level ≥ 
190 mg/dL) and on maximally tolerated statin plus ezetimibe

• Addition of PCSK9 inhibitor may be considered if:

• LDL-C level on statin plus ezetimibe remains ≥ 100 mg/dL and the 
patient has multiple factors that increase subsequent risk of 
ASCVD events



*Very high risk includes a history of 
multiple major ASCVD events or 
once major ASCVD event and 
multiple high risk conditions









Questions??
Thank You!


