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Louann Bailey, DNP, APRN,
FAANP

—
OBJECTIVES

« Examine, discuss and apply current Cardiology Guidelines for

« Primary Prevention of CV disease

« Treating Hyperlipidemia

« Treating Atrial Fibrillation

« Treating Heart Failure

——

Assessing Cardiovascular
Risk

Hyperlipidemia Guidelines

NEW
GUIDELINES

Heart Failure Guidelines

Atrial Fibrillation Guidelines
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Tablo 1. Applying Class of Recommendation and L nes
Traatments, oF Dlagnastic Tessing n Fatient Care (Updated AuRUSE 2

CLASS (STRENGTH) OF RECOMMENDATION

RIRTIONAL HEART, LUNG, AND BLOOD

INSTITUTE
(NHLBI} GRADING OF STRENGTH OF
ccommer _. RECOMMENDATIONS

nmendations
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Expert Opinion '\ @

No recommendation
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PRIMARY PREVENTION
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PRIMARY PREVENTION

+ Adults with DM T2, lifestyle changes are crucial. If medication is indicated,
Metformin is 1¢' line followed by sodium-glucose cotransporter 2 inhibitor or a
glucagon-like peptide-1 receptor agonist

« Every adult should be assessed at every healthcare visit for fobacco use

+ Aspirin should be used INFREQUENTLY in routine primary prevention of ASCVD
due to lack of benefit

« Statin therapy is 15! line freatment for primary prevention of ASCVD in patients
with elevated LDL >/= 190 mg/dl, those with DM, who are 40 - 75 yrs of age,
and those determined to be at sufficient ASCVD risk after a risk discussion

« Nonpharmacological interventions are recommended for all adults with
elevated BP or HTN. Target BP should be < 130/80 mm/Hg

s

—

EMPHASIS ON PATIENT CENTERED
APPROACH

» Team based
« Shared decision making

+ Social determinants

« Screen for psychosocial stressors

* Health literacy
Social and cultural influences
Potential barriers
Risk for DM, HTN

« Obesity/Wt loss

« Support to stop tobacco use

= — -

RISK-ENHANCING FACTORS FOR
CLINICIAN-PATIENT RISK REDUCTION

Family history of premature ASCVD (males < 55, Females <65)

Primary hypercholesterolemia (LDL-C 160-189)

Metabolic syndrome (waist circumference > 40" in men, > 35 “ women)
Triglycerides > 150 nonfasting, HTN, Hyperglycemia, low HDL (< 40 in men, <
50 in women) tally of 3 or more makes the diagnosis

CKD (GFR 15-59mL/min with or without albuminuria; not treated with HD or
transplant

Chronic Inflammatory conditions (psoriasis, RA, SLE, HIV/AIDS)

H/O premature menopause (before 40) h/o pregnancy associated
conditions such as preeclampsia

St




—

RISK-ENHANCING FACTORS FOR
CLINICIAN-PATIENT RISK REDUCTION

« High-risk race/ethnicity (south Asian ancestry)
« Lipids/biomarkers
« Persistent (3 measurements) elevated primary hypertriglyceridemia (>/= 175
mg/dl, nonfasting)
Elevated HS C-RP (> 2.0)
Elevated Lp(a) >/= 50 mg/dL: relative indication for + family h/o premature
ASCVD

Elevated apoB (>/= 130 mg/dL) relative indication for its measurement for
Triglyceride >/=200 mg/dL. A level of >/= 130mg/dL corresponds with LDL-C >
160 mg/dL and constitutes a risk-enhancing factor

ABI (<0.9)

DEFINING INTENSITY
OF PHYSICAL
ACTIVITY

moking

ou when to

be 3 minutes of sta
movement

—
OBESITY IN THE USA
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Adult Obesity Rate by State, 2018
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HOURS PER DAY SPENT IN VARIOUS STATES OF ACTIVITY

TREATMENT

OF DMT2

PRIMARY
PREVENTION
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SPECIFIC RISK FACTORS

Diabetes-Specific Risk Enhancers That Are Independent
of Other Risk Factors in Diabetes Mellitus

T —

Selected Examples of Candidates for Coronary Artery Calcium Measurement
Who Might Benefit From Knowing Their Coronary Artery Calcium Score Is Zero

T TT—
HIGH BLOOD PRESSURE

BP Thresholds and Recommendations for Treatment

1 8P Elevated 8P Stage 1 Hypertension Stage 2 Hypertension
(BP <120/80 mm He) | | (8P 120-120/<80 mmm He) (BP 130-139/80-59 mm Hg) (8 = 140/20 mm Hg)
T i

Cliical ASCVD
o estimated 10,y CVD risk
10%*

Yes

' i —
Reassessin 1y Reassess in 3-6 mo.
ther nd BP- ther i BP-
(Class is) l [ ) ] [ &= ] aew=n |l SRR
(Class 1) (Class 1)




NONPHARMACOLICAL INTERVENTIONS

TOBACCO | & & & =&
USE -

—

ASPIRIN USE

Recommendations for Aspirin Use

Low-dose aspirin (75-100 mg orally daily) might be considered for the primary prevention of ASCVD among
select adults 40 to 70 years of age who are at higher ASCVD risk but not at increased bleeding risk.

BR 2. Low-dose aspirin (75-100 mg orally daily) should not be administered on a routine basis for the primary
prevention of ASCVD among adults >70 years of age.
¢.LD 3. Low-dose aspirin (75-100 mg orally daily) should not be administered for the primary prevention of ASCVD
. among adults of any age who are at increased risk of bleeding.

10/22/2019
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MANAGEMENT OF
BLOOD CHOLESTEROL

—
WHAT'S NEW IN THE GUIDELINE?

- | Focus on ASVD Risk Reduction: 4 Statin Benefit Groups —
- l A New Perspective on LDL-C and/or Non-HDL-C Treatment Goals _

- | Global Risk Assessment of Primary Prevention —
- ' Safety Recommendations —

Role of Biomarkers

- Future Updates fo the Blood Cholesterol Guideline —

stone et al., 2018

' Emphasize Heart Healthy Lifestyle
E Patients with Clinical ASCVD, reduce LDL-C with high-
H O W TO intensity statin therapy

REDUCE ASCVD
THROUGH © ;S"rﬁS}‘df' very high-risk for ASCVD; threshold for LDL-C is

CHOLESTEROL
MANAGEMENT * Patients with severe primary hypercholesterolemia (LDL-

C >/= 190) without calculating 10 year ASCVD risk, begin
high-intensity statin therapy

Patients 40-75 with DM and LDL-C >/= 70, start
V moderate-intensity statin therapy without calculating 10-
'year ASCVD risk
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HOW TO REDUCE ASCVD THROUGH
CHOLESTEROL MANAGEMENT

REDUCE
ASCVD
THROUGH
CHOLESTEROL
MANAGEMENT

——

Secondary Prevention in Patients with Clinical ASCVD

SECONDARY
PREVENTION

First statin Benefit Group

10



Recommendations for Primary Severe Hypercholesterolemia
[LDL-C 2190 mg/dL (24.9 mmol/L)]

SEVERE
HYPERCHOLEEROLEMIA

d Statin Group

10/22/2019

—a"
ADULT DM

Third Statin Group

Diabetes-specific Risk Enhancers
That Are Independent of Other Risk Factors in Diabetes

Tavle s

+ Long duration (=10 years for type 2 diabetes or > 20 years for type 1 diabetes)
+ Albuminuria =30 meg albumin/ mg creatining

+ eGFR <60 mi/min/1.73 m?

« Retinopathy

* Neuropathy

- ABI <08

Priary Proarien

PR' M ARY egnitn e s s Lt
PREVENTION
OVER THE
LIFE SPAN

Fourth Statin Benefit Group
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WHAT TO DISCUSS WITH YOUR
PATIENTS?2

Family history of premature ASCVD
Primary Hypercholesterolemia
Metabolic syndrome

Chronic Kidney disease

Chronic inflammatory conditions
History of premature menopause
High risk ethnicities

Lipid Biomarkers

—
INITIATING THERAPY

ASCVD Risk * Assign to statin treatment group; use ASCVD risk estimator plus*
Assessment o In lower rik primary prevention adults 40-75 years with LDL-C =70 mg/dL (>1.8 mmol/L).
© Not needed in secondary prevention, LDL-C >190 mg/dL (=4.9 mmol/L) and those 40-75
years with diabetes.
= Assess other patient characteristics which influence risk. See Risk Enhancing Factors.
(Section 4.4.1.3 and Table 6)

= Assess coronary artery calcium (Section 4.4.1.4) if risk decision uncertain and additional
information is needed to clarify ASCVD risk
© Use decision tools to explain risk (ASCVD risk estimator plus-
http://tools.acc.org/ ASCVD-Risk-Estimator-Plus, Mayo Clinic Statin Choice Decision Aid)

—

ESTIMATING RISK

ZOARLGLILE | Celiert Equetions

]
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—
THERE'S AND APP FOR THAT

Y

E—
CARDIOVASCULAR RISK ASSESSMENTS

« Framingham: 10 year risk and 30 year risk

* QRISK2 (NICE Guidelines)

* MESA Risk Score Calculator

« National Heart, Lung and Blood Institute

« ACC/AHA ASCVD Risk Calculator

« NCEP ATP Il

INITIATING
THERAPY

Clinician-Patient Shared
Decision making

e pstent tn determine therapy and folow ua plan

13
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Body Mass Index
Weight in Pounds

LIFESTYLE
CHANGES

Reality Check

Helght in Inches

—
CORONARY ARTERY CALCIUM
MEASUREMENT

TABLE 1

Categories of coronary artery
calcium scores

Score Category

0 No atherosclerosis

1-99 Mild disease

100-399 Moderate disease
Severe disease

DL C Lowering!

Statios

TREATMENT
CONSIDERATIONS

14



CONCERNS
FOR SIDE
EFFECTS

CONCERNS

FOR SIDE
EFFECTS

Predisposing
Factors.

—

Quality of Evidence

RETs/octurts /ot

Case rparss

v/ Cogris

WHAT ABOUT CHILDREN<

T

Acceptable

mg/dL (<4.3

mE/oL (4.35.1 mmal/L)

200 mg/ol (

Triglycerides:
09y

<75 mg/dL (<0.8 mmol/L)

oL (0.641.1 mmoiyL

2/0L (21.1 mmol/L)

Trighcerides:
1049y

L(<1.0 mmalfl) | 90-

9 mg/dL (1.0-1.5 mmal/

130 mg/dL (1.4 mmol/L)

HOLC

45 mg/dL (>1.2mmol/L) | 4045 mg/dL (1.0-1.2 mmel/L|

40 mg/dL (<1.0 mmol/L}

[T

mg/dL (<2.8 mmol/L

mg/dl (2.83.3 mmal/L)

130 mg/dL (23.4 mmo/L)

NonHDL-C

120 mg/dl. (<3.1 mmol/L

mg/dL (3.13.7 memol/L)

145 me/oL (23.7 mmol/L)

10/22/2019
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2019 FOCUSED GUIDELINES FOR
MANAGEMENT OF PATIENTS WITH ATRIAL
FIBRILLATION

p— ~

\
AFIB CLASSIFICATIONS ‘

« Described in terms of duration
— Paroxysmal

— AF terminates spontaneously or with intervention within 7 days
of onset. Episodes may reoccur

- Persistent
— Continuous AF > 7 days

— Long Standing Persistent
— Continuous AF > 12 months

— Permanent
— Joint decision to stop further attempts to maintain sinus

—
BIG NEWS

*The Term “nonvalvular AF” is no longer used

17
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Focal Alrlal Tachyeardla
- Constant regular P-wave/futier wave morphology - Discrte P waves.

Rate typically >250 bpm"  Rate typically 100-250
~ Machansm: Macroroontry tochansms. Micror

- Right arial reentry dependent on

Cavotrcuspd isthmus
B o v by sbiuton creatig ~The Grcast s usualty definad by aralscars rom prior heart

s e Sirgery ananon o Faogamc
e on block n the cavolrcuspid | |\ ocation determines aiaon approach and risks

ECG futer waves.

inferior leads)

PROGNOSIS

« AFis associated with an increased long term risk of stroke

« AFis associated with an increased risk for developing HF

* AFis associated with all cause mortality, especially in
women

* AF patients have double the mortality rate as compared
with those in sinus rhythm

PROGNOSIS

« The rate of ischemic stroke among patients with
nonvalvular AF avg 5% per year

« AFis a strong independent risk factor for mortality

« One and six strokes occurs in patients with AF

« In HF studies, the annual risk due to AF was 1.5% in persol
59 and 23 n ages 80-89

18
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ETIOLOGIES AND FACTORS
PREDISPOSING TO A FIB

- Electrophysiological « Afrial pressure elevation
abnormalities — Mitral or tricuspid valve
disease
. — Myocardial disease
— Enhanced automaticity (systolic or diastolic
(focal AF) disease)
. . - Semi lunar Valvular
- Conduction abnormality abnormalities (causing
(re-entry) ventricular hypertrophy
— Systemic or pulmonary
HTN (pulmonary
Hypertrophy)
— Intracardiac fumors or
thrombi

—

ETIOLOGIES AND FACTORS
PREDISPOSING TO A FIB

* Atrial Ischemia « Inflammatory or infiltrative
+ CAD disease
« Drugs « Pericarditis
« Alcohol + Amyloidosis
« Caffeine * Myocarditis
« lllicit drugs * Age-induced atrial
. Endocrine fibrotic changes

« Hyperthyroidism
+ Pheochromocytoma

—

ETIOLOGIES AND FACTORS
PREDISPOSING TO A FIB
» Changes in autonomic tone « Neurogenic

« A parasympathetic activity * SAH
« A sympathetic activity » Non-hemorrhagic, major stroke

« Primary or metastatic diseasesinor ~ * Idiopathic
adjacent to the atrial wall « Familial AF
+ Postoperative « Renin-Angiotensin-Aldosterone
« Cardiac, pulmonary, NAEh
esophageal

« Congenital heart disease

19
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—
PATHOLOGY OF THROMBUS
FORMATION

« Thrombotic material associated with AF most frequently is
due turbulent flow in LAA

« This is not seen using transthoracic echo

« For AF that is > 48 hours long, risk increases
« Virchow's triad of stasis applies

« Triad of stasis

« Endothelial dysfunction

« Hypercoagulable state

— -
ASSESSING STROKE RISK

CHADS, -> CHA,DS,VASCc

CHA2DS2-VASC Score
CHADS2 Risk Score Risk

CHF or LVEF < 1
oHF 0%

Hypertension Hypertension
Age>75
Ags =75 Diabetes

Db Stroke/TIA/
iabetes Thromboembolism
Stroke or TIA Vesoulan
Disease

Age65-74
Female

Age 75 years oc tdar

Dostos mostua
Fating e » 125 O, o Vel i sk
g e i

H

i i
i

Stroke, it 0r T
rcken oo o crmen s

Voscuiar dissasa
[eberrypeieum e —

Agess o 74 yoars

Sex Caegory romote)

Foman e conirs e rek

s m
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—
SELECTION OF ANTITHROMBOTIC
REGIMEN

* NOACs are recommended over Warfarin where
eligible except in those patients with moderate —
severe mitral stenosis or a mechanical valve

DRUGS APPROVED Non-Vitamin K Antagonist

FOR AFIB Oral
«NOAC

Coagulants

Dabigatran Rivaroxaban, apixaban,
edoxaban

BALANCING RISKS AND
BENEFITS

« For patient with AF and an elevated CHA,DS,-VASc score of 2 or
greater in men or 3 or greater in women, oral anticoagulants are
recommended |

« Warfarin
« Dabigatran
* Rivaroxaban

* Apixaban

« Edoxaban

10/22/2019
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Pradaxa-2010  Xaretto- 2011 Eliquis 2012 Savaysg- 2015
{dabigatran) (apixiban) {edoxal ||J
MECHANISM__ | Deoct fvombun b | F. Facior Xa nhibior | Factor Xa mhisioran
INDICATIONS | Nonvalvilar a-fb Norvavular a-ib Nonvalvular 10
VTE R & provenibon | VTE Rx & preveniion | VTE R & proven
DOSING AT 150mg bid At 20mg ol Afb: Semg bl AT G0 g
VTE: hepann x5d then | VTE: 15mgbdx21d | VIE: 10mg bid x 74 Gl 5095
Pradaxa 150 bid han 20mg od than 5mg bid
VTE provent 160 bx)_| VTE prevent 209 | VIE prevent 25 b
- Renal dosing | 763 bl 1 CrC1 1530 G150 | 26mg bt 2ot 30 o0 ¥ Crea 1550
age 200, w
| s6ikg G215
BLEED RISK PMH. Age>T75, cancer PMH Age>75, cancer | PMH. Age>75, cancer
pror bles jprior bl o bleed pror bleed
Meds: NSAID, aspirn | Meds: NSAID, aspirn | Meds: NSAID, asprn | Meds' NSAID, aspirn
aniglatelot dug antplatalel drg anidplatele drsy antglaiclot dnug
Lab_Cr>12,anemia | Lab_Cr>12 anemia | Lab_Cr>12 anemia | Lab:_Cr>1.2, anemia
- Monitoring | Fegn # PTT >2xULN or | Proporbonal to PT ‘anb-factor Xa assay | Proporonal 1o PT
orif ECT >31ULN ‘anti-factor Xa assay
Theombin brre |
INTERACTIONS | Keloconazoke, rlamgin | Keloconazale, alargin wlampn
R# verapami
ditbazem, Togamel €S|
REVERSAL | Charooal ook <Ph | Charcael f ok <2h | Charcoal ook <2h | Charoo i ook <2
kod : FFP 2y, NF | Mod FFP 2y Mod. FFP24u Vod - FFP 24
10u 10u Yoprecis 10u
Bad Praxbnd or PCC, | Bad PCC, facior 7)_| Bad PCC, fackor )
Dialysable? | Yes No Ho
- Half life 15hours Thours 1Zhos
OTHER Figher risk of Gl lood | Avad ff TINR from
s
Abbreviations Cr = creabnine, CrCl = creabnine cle CT = ecanne cloting bme, FFP = fresh frozen plasma, PT
prothrombn ime, PTT =, TT = thromiben time, ULN = upper limit of normal, VTE = venous thromboembolism

Table 1: Laboratory Monitoring of NOACs

INOAC Preferred Meth In an Emergency
Dabigatran 1. Ecarin clotting time

2. Dilute thrombin time

Anti-factor Xa

Anti-factor Xa Dilute PT
Anti-factor Xa Few firm data

—
REVERSAL AGENTS

« Dabigatran
« Idarucizumab |

« Apixaban and Rivaroxaban
* Andexaet Alfa lla

22



PERCUTANEOUS APPROACHES TO
OCCLUDE THE LEFT ATRIAL
APPENDAGE

+ Percutaneous LAAO should be considered for those AF patients at an
increased risk of stroke who have contraindication to long-term
anticoagulation and who are at high risk of thromboembolic events Ilb

—
LEFT ATRIAL APPENDAGE DEVICE

Watchman Device Placed in LAA

WATCHMAN LAA CLOSURE DEVICE IN SITU

Plane of maximum diameter
distal to ostium

Fixation barbs engage LAA wall

10/22/2019
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—
CATHETER ABLATION IN AFIB

» Catheter ablation of AF is reasonable in symptomatic AF patient with HF and
reduced LVEF lla

—

ISOLATION: CATHETER ABLATION
ICE+CIRCULAR MAPPING CATHETER

—

COMPLICATING ACUTE
CORONARY SYNDROME

If triple therapy is prescribed post-stent placement, clopidogrel is preferred
over prasugrel lla

Double therapy with P2Y,, inhibitor and dose adjusted vitamin K antagonist
is reasonable in post-stenting lla

Double therapy with clopidogrel and low-dose rivaroxabn (15 mg daily) may
be reasonable post-stenting lla

Double therapy with a P2Y,, inhibitor and dabigatran 150 mg twice daily is
reasonable post-stenting lla

If triple therapy is prescribed for patients with AF who are at increased risk of
stroke and who have undergone PCl with stenting for ACS, a transition to
double therapy at 4-6 weeks may be considered [IB

10/22/2019
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P2Y12 INHIBITORS

Reversitie.

28h
7-10days

cyPacia jore cYPaLs

ACS undergoing PGl and  ACS undergoing PCI AnAcs ACS undergoing PCI

afects, about 30-40% of these ff

—

DEVICE DETECTION OF AF AND
AFLUTTER

« In patient with cardiac implantable electronic devices, atrial high rate
episodes (AHREs) should prompt further evaluation |

In patients with cryptogenic stroke in whom long-term external ambulatory
monitoring is inconclusive, implantation of a cardiac monitor is reasonable fo
detect silent AF lla

—
WEIGHT LOSS

* Weight Loss and risk factor modification is recommended for
overweight/obese patients with Afib |

25
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BALANCING RISKS AND BENEFITS
LOE|

* NOACs are recommended over warfarin in NOAC- eligible patients with AF (except
with moderate-to-severe mitral stenosis or a mechanical heart valve

« Among patients freated with warfarin, the INR should be determined af least weekly
during’initiation of OAC and at least monthly after achieving therapeutic range

« In patients with AF except with moderate-to-severe mitral stenosis or a mechanical
heart valve, the CHA,DS,-VASc score is recommended for assessment of stroke

« For patients with AF who have a mechanical heart valve, warfarin is recommended

« Selection of anticoagulant should be based on the risk of thromboembolism,
irespective of whether the AF pattern is paroxysmail, persistent, or permanent

—

BALANCING RISKS AND BENEFITS
LOE |

Renal function and hepatic function should be evaluated before initiation of
a NOAC and re-evaluated at least annually

In patients with AF, anticoagulant therapy should be individualized on the
basis of shared decision-making after discussion of the absolute risks and
relative risks of stroke and bleeding, as well as the patient's values and
preferences

Patients with aftrial flutter, anticoagulant therapy is recommended according
to the same risk profile used for AF

Patients with AF excluding those with moderate-severe mitral stenosis or
mechanical heart valve, who are unable to maintain a therapeutic INR with
Warfarin, use of a NOAC is recommended

—
BALANCING RISKS AND BENEFITS

« For patients with AF (excluding moderate-severe
mitral stenosis or mechanical heart valve and a
CHA,DS,-VASc score of 0inmen and 1in women, it
is reasonable to omit anticoagulant therapy

26



—
BALANCING RISKS AND BENEFITS

+ Patients with AF with a CHA,DS,-VASc score of 2 or greater in men or 3 or
greater in women and who have end-stage CKD; Creatinine clearance <
15mL/mi or on dialysis, it may be reasonable to prescribe warfarin or
apixaban

« Patient with AF (except with moderate to severe mitral stenosis or
mechanical heart valve and moderate to sever CKD (serum creat >/= 1.5
mg/dL [apixaban], CrCl 15 to 30 mL/min [dabigatran] with elevated
CHA,DS,-VASc score , freatment with reduced doses of direct throbin or
factor Xa inhibitors may be considered

—
BALANCING RISKS AND BENEFITS

« Patients with AF except for moderate-to-severe mitral stenosis or a
mechanical heart valve and CHA,DS,-VASc score of 1in men and 2 in
women, prescribing an OAC to reduce thromboembolic stroke risk may be
considered

« End stage CKD or on dialysis, the direct thrombin inhibitor dabigatran or the
factor Xa inhibitors rivaroxaban or edoxaban are not recommended due fo
lack of evidence that benefit exceeds risk

« Direct thrombin inhibitor dabigatran should not be used in patients with AF
and a mechanical heart valve

—
BALANCING RISKS AND BENEFITS

« If interruption of oral anticoagulation is needed in patients with Chronic AF
with a mechanical heart valve; unfractionated heparin or LMWH is
recommended

« Any bridging should balance the risks of stroke and bleeding and the
duration of fime a patient will not be anticoagulated

10/22/2019
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—
OTHER CONSIDERATIONS

Urgent direct-current CV of new-onset AF in the setting of ACS is
recommended for hemodynamic compromise, ongoing ischemia, or
inadequate HR control

IV BB can be used for those not hemodynamically unstable or who have
bronchospasm

Administration of amiodarone or digoxin may be considered to slow a RVR
response in patients with ACS and AF associated with severe LV dysfunction,
HF, or hemodynamically unstable

Nondihydropyridine CC may be considered to slow a RVR in patients with
ACS and AF if no evidence of HF or hemodynamic instability

—
HF GUIDELINES

—
DEFINITION OF HEART FAILURE

« Complex clinical syndrome

« Result from any structural or functional impair t of ventricular filling or
ejection of blood

* May result from disorders of the pericardium, myocardium, endocardium,
heart valves, or great vessels or certain metabolic abnormalities

28
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2018 ACCF/AHA DEFINITIONS FOR
HF

Classification Description
1HF with reduced EF (HF/ER < Rererred to systolic HF

11 HF with preserved EF 23 Referred to diastolic HF
(HFPER

a. HFpPEF, boderline Intermediate group similar to HFrEF

b. HFZEF, improved ‘This subset of patients with HFp EF previously
had HF/EF. They have improvement or
recovered EF and may be clinically distinCt from
those with peristently preserved or reduced EF

YYancy et al. (2026

—
DEFINITION OF HF

‘Tyoeof HF  HFYEF HFmrEF HFpEF
1 Symptoms and Signs - Symptoms and Signs Symptoms and Signs.

2 LVEF < 40% LVEF %0 -49% LVEF > 50%

3 1. Elevated Levels Of NT-proBNP 1. Elevated levels of
2. At [east on additional NT-ProBNP
Criterion: 2. Atleaston

a. relevant structural heart additional

disease (LVH /0r LAE) criterion:

b. Diastolic dysfunction a.Relevant structural
heart disease (LVH
+or

b. Diastolic
Dysfunction

<
o
w
E
3
$)

—
COMPARISON OF ACCF/ AHA STAGES

OF HF AND NYHA FUNCTIONAL
CLASSIFICATIONS

ACCFAHA Stages of HF NYHA Functional Classifications

At high risk for HF but without i
structural he:‘_v; disease (HD) or
of

Structural HD but without Signs or NNo limitations of physical activity.
symptoms of HF
Structural HD with prior or Current No limitations of physical activity
Symptoms of HF

Slight limitations
Marked limitations
Limitations with any activity without
symptoms of HF, or symptoms of HF at
rest

Refractory HF requiring specialized Unable to Carry on any physical activity

interventions without symptoms of HF, or symptoms of
HF at rest

29
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HEART FAILURE WITH PRESERVED EJECTION FRACTION
HFMREF AND HFPEF
AS DEFINED AS EF 40-71%

« Patients characterized by preserved LV function
may not have an entirely normal EF
« Criteria to define the syndrome of HFpEF
« Evidence of preserved or LVEF
« Evidence of abnormal LV diastolic dysfunction
determined by Doppler ECHO
« Evidence of abnormal LV diastolic dysfunction by
left heart catheterization

IMPORTANT RISK FA
« Hypertension

« Single most important modifiable risk factor
« Diabetes Mellitus
« Obesity and insulin resistance
* Metabolic syndrome
+ Abdominal adiposity, hypertriglyceridemia, low HDL,
HTN and Fasting Hyperglycemia
« Atherosclerotic Disease
« Coronary, cerebral or peripheral blood vessel disease

— —
MEASUREMENT OF NATRIURETIC PEPTIDES

* BNP or NT-proBNP levels should be assessed in all
patients suspected of having HF when the diagnosis
is uncertain

* BNP & NT-proBNP can be helpful with risk stratification

« Determination of BNP or NT-proBNP is not
recommended as a routine part of evaluation for
structural heart disease in patients at risk without
signs/symptoms of HF

10/22/2019
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SELECTED CAUSES OF AN
ELEVATED BNP

Cardiac

HF. including RV syndrome

Acute Coronary syndrome:

Hear Muscle disease, including LVH
Valvular Heart diseases

Afrial Fibrillation

Cardiac Surgery

Noncardiac
Advanced age

Anemia

Renal failure

Pulmonary: OSA, Severe pneumonia, PAH

Ciificaliliness

Bacterial Sepsis

Severe Burns

Toxic Metabolic insults, including Cancer, Chemo and envenomation

—

BIOMARKERS
BNP OR NT-PROBNP

« Ambulatory Patients
* May be helpful with presentation of dyspnea to support clinical decision making
* May be helpful in establishing prognosis in severity of chronic HF

* Hospitalized/Acute Care
« Useful for clinical decision making if uncertain

——
MEA EMENT OF NATRIURETIC PEPTIDES

* BNP or NT-proBNP levels should be assessed in all
patients suspected of having HF when the diagnosis
is uncertain

* BNP & NT-proBNP can be helpful with risk stratification
« Determination of BNP or NT-proBNP is not
recommended as a routine part of evaluation for

structural heart disease in patients at risk without
signs/symptoms of HF

10/22/2019
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SELECTED CAUSES OF AN
ELEVATED BNP

Cardiac

HF. including RV syndrome:

Acute Coronary syndrome:

Hear Muscle disease, including LVH
Valvular Heart diseases

Afrial Fibrillation

Cardiac Surgery

cv

Noncardiac
Advanced age

Anemia

Renal failure

Pulmonary: OSA, Severe pneumonia, PAH

Ciificaliliness

Bacterial Sepsis

Severe Burns

Toxic Metabolic insults, including Cancer, Chemo and envenomation

g
OTHER BIOMARKERS THAT MAY
BE HELPFUL

« Myocardial Injury: Troponin T or |

« Myocardial Fibrosis: soluble ST2 and Galectin-3
* HsCRP

+ Oxidative Stress: Nitrous Oxide

—
CARDIAC IMAGING

TEE

« Safe °*2&3 * Not
accessible dimensional ordered
* Cost * Method of routinely
choice * suspect of
aortic dz
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Stress
Echocardiography
* Assess for

ischemic causes
* Look for diastolic
dysfunction

—

CARDIAC IMAGING

Cardiac MRI
(CMR)

* Gold Standard
* Good for

assessing
myocardial
fibrosis

« Differentiate
ischemic vs non-

ischemic

* Ischemia

* Viability

* Limited
availability

* Radiation
exposure

CT (SPECT)

* Assess ischemia

or viability

* Good for

detection of
cardiac
amyloidosis

—

CARDIAC IMAGING

Heart Cath

* HF that is

detfermined fo
be ischemic

* Considered for

patients with
High test
probability of
CAD

CCTA

* Low
infermediate
pre test
probability of
CAD in patients
with HF

* Non-invasive
means to
visualize
coronary
anatomy in
patients with HF

—
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RECOMMENDATIONS TO
PREVENT OR DELAY OVERT HF

« Treat HTN aggressively (IA)
« Treat with Statins (I A)
« Smoking cessation (I A)

« Treat risk factors (lla C)
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RECOMMENDATIONS TO
PREVENT OR DELAY OVERT HF

« For DM TIl consider starting Empagliglozin (lla C)

« Start an ACE-I for asymptomatic pts with and
without h/o MI (I C)

« ACE-l Should be started in patients with stable CAD
to prevent HF (lla B)

« Beta blockers started in asymptomatic LV Systolic
dysfunction & h/o Ml to prolong life (I B)

g
RECOMMENDATIONS TO
PREVENT OR DELAY OVERT HF

« ICD recommended in patients (I B)
« Asymptomatic LVEF < 30% d/t ischemia who are at least 40 days post acute MI
« Asymptomatic NICM <30% who receive OMT to prevent SCD

— w
MEDICATIONS

« ACE/ARB

« Beta Blockers

« Aldosterone Antagonist
« Vasodilators

« Diuretics

« Digoxin

« ARNI
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ibitors and ARBs used in HF

Inital Dally Dose Maximum Dose
Ace Inhibitors |
Capropril 6.25 g tid 50 mg tid
Enalapril 2.5 mg bid 100 20 Mg bid
Fosinopril 5t0 10 mg daily 40 mg daily
Lisinopril 2.5t0'5 mg daily 200 40 mg daily
‘Perindopril 2 mg daily 81016 Mg
Quinaprit 5 mg daily 20 mg daily
Ramipril 1.25't0 2.5 Mg daily 10 mg daily
Trandolapril 1 mg daily 4 mg daily
ARBs
Candesartan 4108 mg daily 32 mg daily
Losartan 2510 50 mg daily 50 80 250 mg daily
Valsartan 20 ¢0 40 g bid 160 mg bid

Yancy et al. 2017)

g
ACE INHIBITOR OR ARB

Start Low and fitrate to target dose gy CAutBrEond EonandicatBs

Assess renal function and potassium - Creat >3 mg/dl

within 7-10 days of starting and « K> 5.0 mEqg/L
uptitrating i

« Systolic < 80 mm/Hg
Need to be cautious in the elderly « Bilateral RAS
due to orthostatic hypotension

Class effect

—

BETA BLOCKERS

= Can not assume class Unless in HF, initiate
effect prior to starting or

: tting fo target dose
« Bisoprolol-p1 9e
« CIBIS lll RCT - 2005 S A

« Metoprolol Succinate - Use cautiously in acute
B1

HF unless due to
tachyarrhythmia
S If hypotension occurs
~ M i ul
+ Carvediolol -B1, B2, a1 ¥ yse opposite of ACE
« CAPRICORN RCT - A i
2001 Fatigue is guaranteed
« Comet RCT - 2003 but evaluate for other
causes.

Yancy et al. (2017)
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RESEARCH BASED BETA
BLOCKERS AND DOSES

Drug

‘Beta Blockers
Bisoprolol 1.25 g daily
Carvedilol 3.125 mg bid 50 mg bid
Carvedilol 10 g daily

80 mg daily
Metoprolol Succinate 12.5't0 25 g daily 200 g daily
(CRIXL)

10 mg daily

Yancy et al. 2017)

g
ALDOSTERONE ANTAGONIST

ACCF/AHA 2013 HF guidelines
Class I, ARecommendation

LVEF < 35% with NYHA Class -V HF to reduce Morbidity and mortality

Creatinine should be less than 2.5 mg/dl

r < for men and less than 2.0 mg/d|
or <in women or GFR > 30 mL/min/1.73

= — -

ALDOSTERONE CLINICAL EFFECTS
AND WHY WE WANT TO BLOCK IT'S AFFECTS

+ Promotes retention of Sodium
» Promoted loss of potassium and magnesium
Potentiates catecholamines

Inhibits the parasympathetic nervous system
Decreases arterial compliance

Promotes direct remodeling
Has prothrombotic properties
Causes vascular inflammation and injury
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ALDOSTERONE ANTAGONIST

he landmark RALES trial (Randomized Aldactone
Evaluation Study) showed a 30% reduction in all-

cause mortality as well as a reduced risk of SCD
and HF hospitalizations with the use of
spironolactone in patients with chronic HFrEF an
LVEF < 35%. Eplerenone has been shown to
reduce all-cause deaths, CV deaths, or HF
hospitalizations in wider range of patient with

HFFEF.

Eplerenone

‘Spironolactone

eGFR. e
(tL/Min/2.73 m?)

if K* < 5 mEQ/L)

30t0 49 350 30t049

Initial dose (@nly 25 mg daily 25 mg QOD 12.5t0 25 Mg 12.5 mg daily or.
) Q0D

daily

Maintenance 50 mg daily 25 g dally 25 g daily 12.510 25 daily
dose

(after ¢ wk for
K* <5 mEG/L)
Adapted from
Butler et al.

Yancy et al. 2017)

S BNITORING FOR ALDOSTERONE

* Toreduce the delay in onset:

for FIRST day

ANTAGONIST

may load with do: 2-3 times daily

« Stop or inferrupt therapy if Potassium is > 5 mEq/L or Serum

Creatinine is > 4 mg/dl
50ml/min us:
Oml: DO NOT USE

year then twi

+ When monitoring Renal function and considering for HF treatment
+ Creat should be 5 mg/dlin men
should be < 2 mg/dl in women

g
ALDOSTERONE ANTAGONIST

—

10/22/2019
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Class ILOE A

‘The combination of hydralazine and isosorbide dinitrate is
recommended to reduce morbidity and mortality for African
Americans with NYHA Class III - IV HF/EF receiving optimal
therapy with ACE Inhibitors and beta blockers, unless
contraindicated

Class 1la LOE B

A combination of hydralazine and isosorbide dinitrate Can be
useful to reduce morbidity and morality in patients with Current or
prior symptomatic HF/EF who cannot be given an ACE Inhibitor or
ARB because of drug intolerance, hypotension or renal
insufficiency, unless contraindicated

—

HYDRALAZINE AND ISOSORBIDE
DINITRATE

—

HYDRALAZINE AND ISOSORBIDE DINITRATE

‘TFixed Dose
combination

32.5m8
hydralazine/2omg

75 mg hydralazine/4o
mg isosorbide

Isosorbide dinitrate3 dinitrate 3 times dally

times dally

H ine and
Isosorbide dinitrate

Yancy et al. 2017)

t 25 Mg t0
50 mg, 3 -4 times dally
and isosorbide
dinitrate: 20 t0 30 mg
30 4 times daily

Drug

Loop dluredcs
‘Bumetanide
Furoseride
Torsemide

‘Thiazide Dluretics
Chiorothiazide

Hydrochlorothiazide
Chiorthalidone
Indapide
Metolazone

Amiloride
Sprionolactone
Triamterene

Metolazone
Hydrochlorothiazide

Chiorothiazide (V)

Inidal Dally Dose

0510 1.0 once or twice
20 0 40 mg once or twice
1010 20 mg once.

250 0 500 Mg onCe or
twice

25 mg once of twice
12.5 10 25 g once
2.5 mg once

2.5 mg once

5 mg once
1250 25 mg once
50 t0 75 g twice.

2,50 10 g once plus 100p
diuretic

2510 100 mg once or twice
plus (00p diuretic

500 £0 1000 Mg ONCe plus.
loop diuretic

daily in divided doses
and isosorbide
dinitrate: 120 mg
daily in divided doses

173 mg
hydralazinefgo mg
Isosorbide dinitrate
dalty

NA

Maximum Total dally Duration of Actlon
Dose

0mg
600 Mg
200 mg.

1000mg

200 Mg
100 g’
smg

20 mg

6 hours
68 hours
2226 hours

612 hours

612 hours
2472 hours.
36 hours.
2224 hours

2¢ hours.
23 hours
749 hours

10/22/2019
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DIURETIC THERAPY

Diuretic Resistance

« Reasons
« High sodium intake

. . * NSAIDS
« Outpatient weight loss of . Severe Renal

0.5 to 1.0 kg per day impairment
« Adjustable diuretic dosing « Renal hypoperfusion
« Use with moderate sodium + Strategies
restriction - v
« Different Loop

« Addition of Thiazide
diuretic

g
LOOP DIURETICS

‘Bumetanide ‘Torsemide
Equivalent doses  1mg 20mg
Escalating dosing Double home dose  Double home dose  Double home dose
outpatient for 35 days for 35 days for 3:5 days
EsCalatingdosing ~ POdosetolVand POdosetolVand PO dose IV once
inpatient administer daily, administer twice daily, increase to

inCrease to desired ~ daily desired affect

affect (betcer absorption if

dosed twice daly if

Monitor Iytes Baselineand with  Baseline and with Baseline and with
change in dosing or  Change in dosing or  Change in dosing or
daily if itall: daily if itali daily if itali

Yancy et al. 2017)

DIGOXIN

Digoxin can be beneficial in patients with HFrEF, unless
contraindicated, to decrease hospitalization

Consider for selected patients

Treatment for 1-3 months can often improve symptoms,
HRQOL and e: e tolerance

Should be on other GDMT first and added later

Do not use in patients with significant AV block unless they
have a PPM

Use cautiously with other meds that can depress the AV node
function or affect Digoxin levels (amiodarone or a beta
blocker)
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DIGOXIN MONITORING AND
CONSIDERATIONS

GFR > 50 mL/min: no dosage adjustment

GFR 10-50 mL/min: reduce 25-75% of normal dose
GFR < 10 mL/min: reduce 10-25% normal dose
Periodic ECG to assess for desired affect

Digoxin serum levels should be drawn within 5-7 days
After dose change: 7-10 days

ESRD: may take 15-20 days to reach steady state

— et

Anticoagulation may be considered in patients who have
additional risk such as PAF, AF and risk for cardioembolic stro

Selection of an anficoagulant for permanent or persistent AF
should be ba ach individual patient need (Class )

Recommend risk stratifying using CHADS, or CHADS2-VASc for
OAC consider S

Use of low-do sys HF patients with no prior Mi or
known CAD remains unki n

Statins show no benefit for HF patients unless known to have HLP

3 poly unsaturated fatty acid (PUFA) supplementation is
ble to use for adjunctive therapy to reduce CV

« Sacubitril and Valsartan
« Entresto
* Angiotensin Il R ptor Bl
« Inhibifs vaso
« Neprilysin Inhibitor
« Prodrug, inhibits neprilysin via active metabolite LBR657
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« Sacubitril and Valsartan
* Entfresto
+ Angiotensin Il Receptor Blocker
« Inhibits vasocontriction
» Nepirilysin Inhibitor
. g. inhibits neprilysin via c e metabolite LBQ657

—
ARNI

« Disease related concerns and use with caution with the
following
« Aortic or mitral valve stenosis
« Heart failure: Look at other meds, renal fx, hepatic fx
« Hepatic impairment: moderate reduce dose
« Renal artery stenosis; use with caution
Renal impairment: adjust dose
Elderly: Adjust for those > 75

—

IVABRADINE
CORLANOR

Category: CV Agent I Channel inhibitor
Use based on SHIFT frial

Used for pts intolerant or unable to uptitrate traditional B
blocker

Used in pts with NYHC [I-IV HFrEF (SHIFT < 3
Affects SA node, not AV or IV Conduction

Pure HR lowering drug, inhibiting cardiac pacemaker
funny current

May reduce HF readmissions

10/22/2019
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IVABRADINE
CORLANOR

« Dosing
« HF: 5 mg twice daily or 2.5 mg twice daily (h/o
conduction defect) Max dose 7.5 mg BID
» Watch for SA node dysfunction and bradycardia
« Off label use: Stable Angina: 2.5 mg to max of 7.5 mg
twice daily
« Stop drug if angina not improved
« No renal adjustments for CrCI > 15 ml/min
« Use with caution for CrCl < 15 ml/min

—

OTHER THINGS TO CONSIDER IN HF
DRUGS AND THINGS THAT DO NOT PROVE THEY
HELP HFREF

Nutritional supplements as treatment for HF are not recommended

Most Calcium Channel blockers except for Amlodipine

Most antiarrhythmics, NSAIDS, or thiazolidinediones

Long-term infused positive inotropic drugs unless used as palliation for ESD

—

OTHER THINGS TO CONSIDER IN HF
DRUGS AND THINGS THAT DO NOT PROVE THEY
HELP HFREF

Nutritional supplements as treatment for HF are not recommended

Most Calcium Channel blockers except for Amlodipine

Most antiarrhythmics, NSAIDS, or thiazolidinediones

Long-term infused positive inotropic drugs unless used as palliation for ESD
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STRATEGIES FOR
ACHIEVING OPTIMAL GDMT

* Monifor V§
+ Alfernate adjus

+ Monitor Renal Fu

mptoms of
n DC of therapy
nd other meds

ptitrate other meds

—

RECOMMENDATIONS FOR TREATMENT OF HFPEF

Yancy C et al. Circulation 2013;128:0240-2327

It should not be the symptoms
that trigger you to act,
but the science
that triggers you to think
early and often
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Thahk you for listening
Ibaileycrnp@outlook.com
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