Summary Canadian Cardiovascular Society Guidelines for the Management of
Dyslipidemia for the Prevention of Cardiovascular Disease in the Adult’

ABSTRACT

Since the publication of the 2012 guidelines new literature has emerged to inform decision-making. The
2016 guidelines primary panel selected a number of clinically relevant questions and has produced
updated recommendations, on the basis of important new findings. In subjects with clinical
atherosclerosis, abdominal aortic aneurysm, most subjects with diabetes or chronic kidney disease, and
those with low-density lipoprotein cholesterol > 5 mmol/L, statin therapy is recommended. For all
others, there is an emphasis on risk assessment linked to lipid determination to optimize decision-
making. We have recommended nonfasting lipid determination as a suitable alternative to fasting
levels. Risk assessment and lipid determination should be considered in individuals older than 40 years
of age or in those at increased risk regardless of age. Pharmacotherapy is generally not indicated for
those at low Framingham Risk Score (FRS; <10%). A wider range of patients are now eligible for statin
therapy in the FRS intermediate risk category (10%-19%) and in those with a high FRS (> 20%). Despite
the controversy, we continue to advocate for low density lipoprotein cholesterol targets for subjects
who start therapy. Detailed recommendations are also presented for health behavior modification that
is indicated in all subjects. Finally, recommendation for the use of nonstatin medications is provided.
Shared decisionmaking is vital because there are many areas in which clinical trials do not fully inform
practice. The guidelines are meant to be a platform for meaningful conversation between patient and
care provider so that individual decisions can be made for risk screening, assessment, and treatment.

Table 1. Summary of 2016 guidelines changes and highlights

Lipid screening for men and women 40 years of age and older

Inclusion of screening for women with a history of hypertensive diseases of
pregnancy

Nonfasting lipid determinarion recommendation

LDL-C as primary, non-HDL-C or apoB as alternative targets

Risk assessment with modified Framingham Risk Score to determine risk
category

Alrernare apprnach is use of CLEM rto calculare cardiovascular age

Shared decision-making

Retention of trearment mrgets for those receiving therapy

Broader treatment recommendations for those in the intermediate risk
category

New expanded definition of CKD as high risk phenotype

Stwatins remain drugs of choice

New recommendation for nonsatin drugs

Nutrtional guidelines that focus on dietary pamerns—Mediterranean, DASH,
or Portfolio diet

Detailed review of the effect of nutritional components on lipids and CV
events

apoB, apolipoprotein B; CKD, chronic kidney disease; CLEM, Cardio-
vascular Life Expecmncy Model, CV, cardiovascular; DASH, Diemry Ap-
proaches w Swp Hypertension; HDL-C, high-density lipoprotein cholesterol;

LDL-C, low-density lipoprotein cholesterol.
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Risk Assessment for Primary Prevention
Does risk assessment improve the management of dyslipidemia to reduce CVD events?

RECOMMENDATION

1. We recommend that a CV sk assessment be
completed every 5 years for men and women aged 40 to
75 years using the modified FRS or CLEM to guide
therapy to reduce major CV events. A risk assessment
might also be completed whenever a patient’s expected
risk status changes (Strong Recommendation; High-
Quality Evidence).

2. We recommend sharing the results of the risk assess-
ment with the patient to support shared decision-
making and improve the likelihood that partients will
reach lipid targets (Strong Recommendation; High-

Quality Evidence).

Practical tip

Although there is good evidence to support the use of statins in
secondary prevention in patients older than the age of 75 years for
some outcomes, a mortality benefit has not been shown.21 In
addition, the evidence for statin use in primary prevention is lacking in
this population, mainly because they have not been extensively
studied.22 For robust elderly patients believed to be at higher risk a
discussion about the importance of statin therapy in overall
management should be undertaken because these patients are often
at high risk because a CVD event has important consequences for
morbidity.

Whom to Consider for Screening?

WHO TO SCREEN

Men =40 years of age;

women =40 years of age

(or postmenopausal)

Consider earlier in ethnic groups at
increased risk such as South Asian
or First Nations individuals

All patients with the following conditions

regardless of age:

«Clinical evidence of atherosclerosis

*Abdominal acrtic aneurysm

sDiabetes

Arterial hypertension

«Current cigarette smoking

«Stigmata of dyslipidemia (arcus cornea,
xanthelasma or xanthoma)

«Family history of premature CWVD*

«Family history of dyslipidemia

*Chronic Kidney disease

*Obeasity (BMI 230 kg/m®

«Inflammatory bowel disease

+HIV infection

+Erectile dysfuntion

«Chrenic obstructive pulmoenary disease

*Hypertensive diseases of pregnancy

Figure 1. Whom to screen for dyslipidemia in adults at risk. *Men younger than 55 years and women younger than 65 years of age in first-

degree relative. BMI, body mass index.

How to Screen: Fasting or Nonfasting Lipid Determination?

Among adults for whom screening is recommended, is nonfasting lipid determination equivalent to fasting lipid determination

for risk assessment?

HOW TO SCREEN

For all:

story and physical examination
ndard lipid panael (TC, LDL-C, HDL-C, TG}
*Mon-HDOL-C {will be calculated from profile)
*Glucose
aGFR
Optional:
*ApoB
*LUring albumin:creatinine ratic
(f @GFR <80 mLAmingL73me, hypertension or diabeles)

NOMN-FASTING LIPID TESTING IS ACCEPTABLE

Figure 2. How to screen for dyslipidemia in adults at risk. ApoB,

apolipoprotein B; eGFR, estimated glomerular filtration rate; HDL-C, high-
density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; TC,

total cholesterol; TG, triglycerides.

RECOMMENDATION

l. We recommend nonfasting lipid and lipoprotein
testing can be performed in adults in whom screening is
indicated as part of a comprehensive risk assessment to
reduce CVD events (Strong Recommendation; High-
Quality Evidence).

2. We suggest that for individuals with a history of tri-
glyceride levels > 4.5 mmol/L that lipid and lipopro-
tein  levels be measured fﬁ.sting (Conditional
Recommendation; Low-Quality Evidence).

Background:

In contrast to changes in triglyceride levels after a large oral fat load, triglyceride
and LDL-C levels change relatively little after normal meals in most of the
population. General and community-based population studies reported that
triglyceride levels increase only 0.2-0.3 mmol/L or 20% after eating normal meals
typically peaking 4 hours postprandially. LDL-C levels are reduced after eating, by
an average of 0.1-0.2 mmol/L or 10% either because of hemodilution, exchange
of cholesterol on LDL by triglycerides, or because of calculation using the
Friedwald formula. Total cholesterol, high-density lipoprotein cholesterol (HDL-C),
non-HDL-C, and apolipoprotein (apo)B100 do not vary appreciably after eating.
Recent data from the National Health and Nutrition Survey (NHANES) showed
that the ability to predict CVD events was identical for nonfasting and fasting LDL-
C determination.

Nonfasting lipid testing increases convenience for patients and laboratory
operations. Nonfasting testing does not affect risk assessment strategies, because
total and HDL-C, used to estimate 10-year CVD risk, are not altered significantly in
the nonfasting state.

Because the major studies that determined changes in nonfasting lipids excluded
individuals with previous triglyceride levels > 4.5 mmol/L, we do not have data on
changes in lipid levels in this subgroup of patients (estimated to be 1.5%- 2% of
the population) after eating. Moreover, triglyceride replacement of cholesterol
on LDL occurs with elevated triglyceride levels, meaning reported LDL-C levels do
not reliably indicate LDL particle number when triglycerides are > 1.5 mmol/L. For
this reason it remains the recommendation to use the non-HDL-C level (or apoB),
which is not altered after eating or by triglycerides, as the treatment target of
choice when triglyceride levels are > 1.5 mmol/L. Finally, individuals with a
previous triglyceride level > 4.5 mmol/L should have their lipids tested in the
fasting state.

Practical tip:

Compared with fasting lipid values, there will be minimal change with non-HDL-C, a slight decrease in LDL-C, and small increase in triglyceride concentrations when

individuals do not fast.
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Primary and Secondary Lipoprotein Determinants

In adult patients, are apoB and non-HDL-C still appropriate as alternate targets to evaluate risk?

, Chylomicron

Remnants

Non-HDL-C =
Total Cholesterol ~ HBL-C
i,

Apo Bcontaining
Lipopratains

Values and preferences. Because dinicians are most
familiar with LDL-C we continue w recommend its we as
the prinary target, but anticipate a shift to preferential use
of non-HDL-C or apoB in the fumure.

LDL-C
Calculated from standard
Lipid Profila

P

@ =
Measured separataly
S

Figure 3. Non-HDL-cholesterol measures
cholesterol in all atherogenic lipoproteins.
ApoB, apolipoprotein B; HDL, high-density
lipoprotein; IDL, intermediate-density
lipoprotein; LDL, low-density lipoprotein;
LP(a), lipoprotein(a); VLDL, very low-
density lipoprotein.

When to Consider Pharmacological Treatment in Risk Management

Do current dyslipidemia treatment recommendations on the basis of levels of risk reduce CVD events?

Sl:ll'.ll'l ln:r:!.m. ror ulﬂlvlﬂuals ar IO“: risk iﬂ'l(}ﬂ.lﬂeﬂ
FRS < 10%) to decreasc the risk of CVD events
(Strong Recommendation; High-Quality Evidence).
i. We recommend management that includes statin

1~RS ofS% 9

risk factors bccnuse the propomonal benefic from statin
therapy will be similar in this group as well.

therapy for individuals ar high risk (modified FRS
= 20%) to decrease the risk of CVD events (Strong
Recommendation; High-Quality Evidence).

We recommend management that includes statin
therapy for individuals at IR (modified FRS 10%-
19%) with LDL-C > 3.5 mmol/L to decrease the
risk of CVD events. Statin therapy should also be
considered for IR persons with LDL-C < 3.5
mmol/L but with apoB > 1.2 g/L or non-HDL-C

> 4.3 mmol/L. or in men 50 years of age and older
and women 60 years of age and older with = 1 CV
nsk factor (Strong Recommendation; High-Qualicy
Evidence).

iii.

Table 2. Ph i

and targets

Caregory

Consider initiating pharmacotherapy §

Targer

NNT

Primary prevention High FRS (> 20%)
All

Intermediare FRS (10%-19%)
IDLAC > 3.5 mmol/L.
or non-HDL-C > 4.3 mmeol/L
or ApoB > 1.2 g/l
or men > S0 and women > 60 years and 1 addiional CVD RF

Clinical abherosclerosis’

Abdominal aortic ancurym

Satin-indicared condirions™

Diabetes mellirus
Age > 40 yean
15-Year duration for age > 30 years (DM 1)
Microvascular discase

Chronic kidney discase (age > 50 vears)
eGFR < 60 ml/min/1.73 m" or ACR > 3 mg/mmol

LDL-C < 2.0 mmolL or > 50% |
Or

ApoB < 08 g/L
Or
nonrHDL-C < 2.6 mmol/L

LDL-C > 5.0 mmol/l

= 50% | in LDL-C

35

40

d gh lar fil rate; FRS, modified Framingham Risk Score; HDL-C, high-d

e-densi

A( 'R, albumin:creatinine ratio; ACS, acute coronary syndrome; apoB, apolipoprotein B; CVD, cardiovascular disease; DM 1, rype 1 digbetes melius; E(x't"R

ity by
dmlcstrmL NNT, number needed to treat; RF,

* Statins indicared as iniial therapy.

! Consider LDL-C < 1.8 mmol/L for subjects with ACS within past 3 months.

risk facror.

protein cholesterok LDL-C, |

Y ipof
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Secondary Testing
PICO: In adults, does the measurement of risk markers improve CV risk assessment in IR subjects to aid in dyslipidemia
management?

Lp(a)

domized clinical ials are availible to support basing
treatment decisions solely on the basis of an elevated Lpia)

level, identificasion of high levels of Lp(a) might be

Monitoring, Surveillance, and Targets
PICO: In adults who have started pharmacotherapy, does the use of treatment targets reduce CVD events?

RECOMMENDATION Values and proferences. On the basis of the CVD events (Serong Recommendation; Moderase-
IMPROVET urial, for those with a recent acute coronary Qualiy Evidence).
syndrome and csablished coronary discase consideration
should be given to more aggressive targess (LDL-C < 1.8
mmolL or > 50% reducton). This might require the
combination of ezctimibe (or other nonstatin medications)
with maximally wlerared statin. This would value more
aggressive treamment in higher-risk individuals.
Primary preventi diti ing therapy,
all risk groups

al R m
the sk of VD) evens and moe:

Recommendation: Moderate Qualin: Fuide

HDLC <= 216
Moderate-Oualicy E

2 We recommend 3 > 50% reduction of LDL-C for
pazients with LDL-C > 5.0 mmol/L in individuals for
whom tearment is inwiared 1o decresse the risk of
CVD events and mortality (Strong Recommendation:
Moderare CQuality Evidence).

Figure 5. Nonstatin treatment algorithms.
RISK ASSESSMENT, STRATIFICATION & TREATMENT CONSIDERATION

Calculate risk (unless statin-indicated condition) using the Framingham Risk Score (FRSY or Cardicvascular Life Expectancy Model (CLEM)!
Repsat screening every 5 vears for FRS <5% or every wear for FRS 5%

4
Low Risk Intermediate Risk High Risk ~Clinleal ks LDL-C =5 L
FRS <10% FRS 10-15% FRS 220% -Abdominal aortic ansurysm (ganatic dyslipidamial
LbOL-C zz?mmolﬂ. alherﬁ;me ."-?;:rfc';" L2
Non-HL-C 343 mmol/L T ':5;?13?,{4? oy diation

or Microvascular disease
ApcB =12 gL

~Chrenlc kidney disease

ar
Man 50 amd women 280 with ene additional
risk factor: low HDL-C, impaired fasting
glucesa, high waist circumfarancs, smokar,
hypertension

Discuss behavioural modifications

Health Behavioural
Medifications
= Smeking cessation
v Bloe = LDL-C <20 mmol/L or >50% reduction or LDL-C *50%
=3 apoB <08 g/l or non-HOL-C <26 mmolyL reduction

It 15 recoammended all
ingviduals adopt a
haalth distary pattern’
* Exercise;
Itis recemmended
adults should
ACCUMUIEL 3T least
150 minutes per waeek
of modarate-vigorsus
intensity serokis
physical activity

Target achieved on maximally tolerated dose?
HO HO

Discuss add-on therapy
Evaluate raduction in C¥D

vith patient:”

NO ADD-ON

Monitor
+ Response to statin Rx
* Health behaviours

Add-on Therapy

Ezetimibe 13t line

(BAS as alternative) Ezatimibe {or BAS)
PCEKD inhibitors as 2nd line or PCSK® inhibitors
{add on to other drugs)™

Ezetimibo as 15t line
(BAS as alternative)

http://ccs.ca; z Statins are first-line therapy but add-on or alternative therapy might be required as per the algorithm; { Consider more aggressive targets for recent
ACS patients; **PCSK9 inhibitors have not been adequately studied as add-on to statins for patients with diabetes and other comorbidities. ACS, acute coronary
syndrome; ApoB, apolipoprotein B; BAS, bile acid sequestrants; CLEM, Cardiovascular Life Expectancy Model; CVD, cardiovascular disease; DM, diabetes mellitus;
FRS, Framingham Risk Score; HDL-C, highdensity lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; PCSK9, proprotein convertase subtilisin kexin 9;
Rx, prescription.
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