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Obijectives

|dentify and stage HF using
clinical findings,
echocardiography, and
guideline-based classifications

Optimize sequencing, titration,
and monitoring of the four
foundational medication classes

/ Guidell

Initiate guideline-
directed medical therapy
(GDMT) for HFrEF

Recognize indications for
advanced therapies and
referral



Case #1

* 62 y/o M with HTN and T2D presents with exertional dyspnea. Echo shows LVEF
30%. BP 118/72, HR 82, Cr 1.1 (eGFR 65), K 4.3. He is mildly volume overloaded.
Which of the following is the most appropriate initial outpatient management
strategy?

A. Start a beta-blocker and uptitrate before adding other agents
B. Start loop diuretic alone and reassess in 4—6 weeks
C. Start ARNi (or ACEi/ARB) plus SGLT2 inhibitor and a loop diuretic

D. Refer to cardiology before starting therapy



Case #2

* 66 y/o M with HFrEF (LVEF 28%) and CKD stage 3a (eGFR 42) is not on an MRA. K=
4.9
Which statement is most accurate?

A. MRAs are contraindicated due to CKD
B. MRAs can be started with close monitoring
C. MRAs provide only symptomatic benefit

D. MRA should be delayed until EF improves



Case #3

58 y/o F with prior HFrEF (EF 30%) now has EF 55% after 18 months of GDMT and is

asymptomatic.
What is the best management approach?

A. Gradually stop HF medications
B. Continue GDMT indefinitely
C. Stop beta-blocker and MRA

D. Continue diuretic only



Definition

Symptoms and/or signs
of HF caused by a
structural and/or
functional cardiac

abnormality )

and corroborated by atE least one of the following

\ 4

Elevated natriuretic
peptide levels

or

Objective evidence of
cardiogenic pulmonary or
systemic congestion

Journal of Cardiac Failure, Volume 27, Issue 4, 387 - 413



ACC/AHA Stages of HF

HTN, ASCVD, DM, metabolic syndrome, obesity,
cardiotoxic agents, genetic cardiomyopathy




ACC/AHA Stages of HF

Structural heart disease:
* Reduced LV or RVSF

» Ventricular hypertrophy, Chamber enlargement
* Wall motion abnormalities
* Valvular heart disease

Evidence for increased filling pressures: by invasive
hemodynamic measurements or by noninvasive
imaging (ECHO)




ACC/AHA Stages of HF




ACC/AHA Stages of HF

Emphasize development and progression of disease and recognize preventability
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Stages vs NYHA Classes

ACCF/AHA Stages of HF

NYHA Functional Classification

At high risk for HF but without structural heart
disease or symptoms of HF.

None

Structural heart disease but without signs or
symptoms of HF.

No limitation of physical activity. Ordinary
physical activity does not cause symptoms of
HF.

Structural heart disease with prior or current
symptoms of HF.

Describe trajectory
of symptoms and
functional capacity
for Stage Cand D

No limitation of physical activity. Ordinary
physical activity does not cause symptoms of
HF.

Slight limitation of physical activity.
Comfortable at rest, but ordinary physical
activity results in symptoms of HF.

Marked limitation of physical activity.
Comfortable at rest, but less than ordinary
activity causes symptoms of HF.

Refractory HF requiring specialized

interventions.

IV

Unable to carry on any physical activity without
symptoms of HF, or symptoms of HF at rest.




Stages vs

NYHA Classes

ACCF/AHA Stages of HF

Treatment of risk factors }%

Structural heart disease but without signs or
symptoms of HF.

Structural heart disease with prior or current
symptoms of HF.

e Optimal control and management of HTN, CVD
e T2D: SGLT2i

e Regular physical activity, maintain normal
weight, healthy diet, avoid smoking
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HF.

II Slight limitation of physical activity.
Comfortable at rest, but ordinary physical
activity results in symptoms of HF.

11T Marked limitation of physical activity.
Comfortable at rest, but less than ordinary
activity causes symptoms of HF.

Refractory HF requiring specialized

interventions.

v Unable to carry on any physical activity without
symptoms of HF, or symptoms of HF at rest.




Stages vs NYHA Classes

ACCF/AHA Stages of HF NYHA Functional Classification

At high risk for HF but without structural heart |1
disease or symptoms of HF.

* CAD, h/o Ml or ACS: statins to prevent

Treating risk and structural YN |1 symptomatic HF and adverse CV events

heart disease to prevent ﬁ
symptoms of HF )

* Ml and LVEF <40%: ACEi, BB

symptoms of HF. . :
e Valve replacement or repair for hemodynamically

| significant valvular stenosis or regurgitation

Il L_)llélll, iiiiwauivlil vi 1.)11)’ Sdlval avily IL)’.
Comfortable at rest, but ordinary physical
activity results in symptoms of HF.

11T Marked limitation of physical activity.
Comfortable at rest, but less than ordinary
activity causes symptoms of HF.

v Unable to carry on any physical activity without

Refractory HF requiring specialized symptoms of HF, or symptoms of HF at rest.

interventions.




Stages vs NYHA Classes

ACCF/AHA Stages of HF

NYHA Functional Classification

At high risk for HF but without structural heart | None

disease or symptoms of HF.

Structural heart disease but without signs or I

symptoms of HF.

No limitation of physical activity. Ordinary
physical activity does not cause symptoms of
HF.

Structural heart disease with prior or current I

symptoms of HF.

No limitation of physical activity. Ordinary
physical activity does not cause symptoms of
HF.

I

Slight limitation of physical activity.
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Refractory HF requirin&

Reduction of
symptoms, morbidity |omworr

\“e%t, but ordinary physical
ymptoms of HF.

»f physical activity.
| but less than ordinary

: any physical activity without
a n d m O rta I Ity ) symptoms of HF at rest.

interventions.




Classification by LVEF
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mPrevious LVEF< 40% and f/u is >40%

I ILVEF 41-49%

m LVEF > 50% mssssssssm) Prevalence: at least 50% (trend increasing)




Diagnostic algorithm

Assessment
* History
* Exam
* EKG/CXR v Symptoms - useful to support or exclude
1 v’ Risk stratification in chronic HF
BNP or v’ Hospitalized for HF exacerbation - levels
NT-irOBNP | at admission to establish prognosis
ECHO | .
3 X Trend to make treatment decisions

HE |
I ) |

HFrEF | | HFmrEF| | HFpEF |

¥

e Evaluate for cause
* |nitiate treatment

Labs: CBC, CMP, Lipids, TSH, A1C, Ferritin |




Causes of HF

Most common causes:
Other causes:
* |schemic Heart Disease
* Hypertension

e Valvular Heart Disease

Cardiac (arrhythmia, cardiomyopathies, myocarditis)

Cardiotoxic agents (chemo, alcohol, cocaine, methamphetamine)
Rheumatologic or autoimmune

Endocrine or metabolic (thyroid, DM, obesity)




Outpatient management of HF

* Number of HF hospitalizations - strong predictor of mortality

* Each hospitalization for HF yields an increasing risk for 30-day and 1-year
mortality
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Pharmacological Management: Stage C-
“Symptomatic HF”

e Address congestion =} Diuretics: relieve congestion, improve symptoms, and prevent worsening

e |nitiate and maintain GDMT

100% -
The CHAMP-HF Registry 90% - o
0% 32.9%
Significant gaps in use S 70%. l
o 65.9%
and dose of GDMT & 60%- o
& 50% -
(=]
= 40% - 721%
E 30% - 50.9% S
o
20% 1 33.1%
10% + 12.8%
0% 119 119 189 0.2% 119
ACEI/ARB/ Beta-
ACEI/ARB ARNI ARNI Blocker MRA
Without Contraindication and Not Treated 1374 3029 920 1159 2317
Treated 2107 452 2536 2351 1163
With Contraindication 37 37 62 8 38

SGLT2i in HF

Empagliflozin
(EMPEROR-REDUCED)
(EMPEROR-PRESERVED)

Dapagliflozin
(DAPA-HF)
(DELIVER)

J Am Coll Cardiol 2018;72:351-66



GDMT




Systematic review and network meta analysis, 75 trials 95,444 participants

Treatment

ARNI + BB + MRA + SGLT2
ARNI + BB + MRA + Vericiguat
ARNI + BB + MRA + Omecamtiv
ACEI + BB + Dig + H-ISDN
ACEIl + BB + MRA + IVA

ACEIl + BB + MRA + Vericiguat
ACEIl + BB + MRA + Omecamtiv
ARNI + ARB + BB + Dig

ARNI + BB + MRA

ACEl + BB + MRA

ACEIl + MRA + Dig

ACEI + BB + Dig

ARB + BB + Dig

ACEI + ARB + Dig

Dig + H-ISDN

ARNI + BB

ACEI + BB

ARB + BB

ACE! + Dig

ARB + Dig

BB

ACEI

ARB

Dig

PLBO
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0.39 (0.31-0.49)
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0.44 (0.36-0.55)
0.46 (0.35-0.61)
0.48 (0.39-0.58)
0.49 (0.39-0.62)
0.52(0.43-0.63)
0.65 (0.55-0.76)
0.44 (0.37-0.54)
0.52 (0.44-0.61)
0.66 (0.56-0.78)
0.68 (0.59-0.78)
0.73 (0.64-0.83)
0.83 (0.72-0.96)
0.67 (0.53-0.86)
0.58 (0.50-0.68)
0.69 (0.61-0.77)
0.74 (0.66-0.82)
0.87 (0.78-0.98)
0.94 (0.84-1.05)
0.78 (0.72-0.84)
0.89 (0.82-0.96)
0.95 (0.88-1.02)
0.99 (0.91-1.07)
1.00
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ACEI + Dig
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. 2 0.88 (0.80-0.98)
1.00
! 1.01(0.93-1.10)

0.2 0.5 1 2

J Am Coll Cardiol HF 2022;10:73-84



ARNi |
¥
Unable to use ARNi = ACEi J

U

Intolerance to ACEi (cough or
angioedema) and use of
ARNi not feasible 2> ARBs

Cumulative Probability

RAASI

PARADIGM-HF Trial

Angiotensin—Neprilysin Inhibition versus Enalapril in Heart Failure

HFrEF, NYHA Class II-IV

Primary End Point =CV mortality+ HF hospitalization

1.0+
Hazard ratio, 0.80 (95% Cl, 0.73-0.87)
' P<0.001
0.6
0.5
0.4
Enalapril
0.3
0.2 LCZ Death from Any Cause
0.1- 1.0 .
l Hazard ratio, 0.84 (95% Cl, 0.76—0.93)
0.0 , I , | | ‘ 14 P<0.001
0 180 360 540 720 900 10 E 0.6
L] * * 3
Days since Randomization 8 0.5+
e
o 044
2
& 034 Enalapril
=
£
=
o

morbidity and mortality

NYHA class Il or lll- tolerating an ACEi/ ARB

- replace by an ARNi to further reduce 00://

T T J |
0 180 360 540 720 900 1080 1260

Days since Randomization

N Engl J Med 2014,371:993-1004.



ACEi
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CONSENSUS N= 253 Enalapril 20mg BID  Trial terminated early, 40% WV in overall mortality
NYHA Class IV vs Placebo (P=0.002), significant improvement in functional class

SOLVD N= 2569 Enalapril 1Omg BID 16% WV in overall mortality (P=0.0036), fewer
NYHA Class I-1V, vs Placebo hospitalization for worsening HF
EF< 35%

ATLAS N= 3164 Lisinopril (2.5-5mg)  No difference in overall mortality, 24% fewer
NYHA Class II-IV vs Lisinopril (35mg)  hospitalization
EF< 30%

SAVE N= 2231 Captopril 50mg BID 19% WV in overall mortality (P=0.019), significant WV in
AMI< 2 wks, vs Placebo deaths from CV causes, HF, hospitalization for HF,
EF< 40% recurrent MI

AIRE N= 2006 Ramipril 5mg BID vs  27% WV in overall mortality (P=0.002), significant
AMI< 10d Placebo decrease in incidence of severe HF, MI, stroke

TRACE N= 2026 Trandolapril 2mg 22% W in overall mortality (P=0.001), WV risk for CV

AMI< 7 d, QD vs Placebo death, sudden death, severe HF.



ARB

VAL-HeFT Trial

HFrEF, NYHA Class II-IV

Combined End Point= all cause mortality, cardiac arrest
with resuscitation, hospitalization for worsening HF or
therapy with IV inotropes or vasodilators
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VAL-HeFT Trial

HFrEF, NYHA Class II-IV

Combined End Point= all cause mortality, cardiac arrest
with resuscitation, hospitalization for worsening HF or
therapy with IV inotropes or vasodilators
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ARB

Patients wi

ith first event (%)

HEAAL Trial

HFrEF, NYHA Class II-IV

Primary endpoint= death or admission for HF
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ARNi/ ACEi/ARB Clinical pearls

ARB

ACEi

Can be started even in
ACEi naive patients
Do not administer

o within 36 hours of last
dose of ACEi

o with any history of
angioedema

e Do not inihibit kininase
--> lower incidence of
cough and angioedema

e (Cautious with low BP, renal insufficiency, elevated K (= 5)

* If hypotension limits therapy, reduce diuretic dose first before stopping RAASI
* Expect a mild Crincrease (<30 % is acceptable)

( Start low, titrate to doses shown to reduce risk of CV events in clinical trials ]

e High incidence of
cough/ angioedema

e Contraindicated with
any h/o angioedema

)




DAPA-HF Trial

HFrEF, NYHA Class II-1V

Primary end point= Composite of CV
mortality or HF hospitalization

309" Hazard ratio, 0.74 (95% Cl, 0.65-0.85)
25— P(O.C‘Ol

20 o~
15+ /
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10— /ff
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S NNT= 20
0 | | | | | | | |

0 3 6 9 12 15 18 21 24

N Engl J Med. 2019,;381(21):1995-2008

SGLT2i




DAPA-HF Trial

HFrEF, NYHA Class II-1V

Primary end point= Composite of CV
mortality or HF hospitalization

309 Hazard ratio, 0.74 (95% Cl, 0.65-0.85)
25— P-f-i'D.C"Ol
20 Ve
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15+ -
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N Engl J Med. 2019,;381(21):1995-2008

SGLT2i
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254
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15+

10

EMPEROR-REDUCED Trial

HFrEF, NYHA Class II-IV

Primary end point= Composite of CV
mortality or HF hospitalization

Hazard ratio, 0.75 (95% Cl, 0.65-0.86) Placebo
P<0.001
- - Empagliflozin
). ARR= 5.3%
NNT= 18

| | T | | T 1 1
0 90 180 270 360 450 540 630 720 810

N Engl J Med 2020,383:1413-24




SGLT2i Clinical pearls

Continue to use until GFR 20, even though glucose lowering effect blunted
when GFR< 45, renal and CV benefits continue

Do not initiate GFR< 20

fasting or critical illness to avoid potential risk

* GU infections
* Dehydration, Hypotension

DKA risk (rare in DM2): should be d/ced before surgery (3-4 days), prolonged J
* Fournier’s gangrene (rare) J




RALES Trial

HFrEF, NYHA Class IlI-1V

Primary end point= all cause mortality

Probability of Survival

1.00

10,95+

0.90
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0.804
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0,65+
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significant
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EnglJ Med 1999,341:709-717

MRA




RALES Trial

HFrEF, NYHA Class IlI-1V

Primary end point= all cause mortality

1.00
10,95+
0.90
0,85
0.80

0.75

0.701

Spironclactons

0,65+

Probability of Survival

0.60

0.55

Statistically
significant
s RRR=30%

0.00

0.504

T T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36
Months

N Engl J Med 1999,341:709-717

MRA

Hospitalization for Heart Failure or Death
from Cardiovascular Causes (%)

EMPHASIS-HF Trial

HFrEF, NYHA Class Il

1009, Hazard ratio, 0.63 (95% CI, 0.54-0.74)
1 p<0.001
60
50
40
Statisticall
N y Placebo
304  significant
RRR=37%
20+
Eplerenone
10
0 T T T
0 1 2 3

Years since Randomization

N Engl J Med 2011,364:11-21




MRA Clinical pearls
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10+

CIBIS Il Trial

HFrEF, NYHA Class IlI-IV

Primary end point= all cause mortality

Bisopralol
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MERIT-HF Trial

HFrEF, NYHA Class lI-1V

Primary end point= all cause mortality
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COPERNICUS Trial

HFrEF, NYHA Class IlI-IV

Primary end point= all cause mortality

100
= 80
= Carvedilol
Z
@ &
@
e
[T
: ® Placebo
z
“ Statistically
* T significant
RRR=27%
(1 J I—

0 4 8 12 16 20 24

Months After Randomization

Circulation. 2002 Oct 22;106(17):2194-9




BB Clinical pearls

_
_
_



GDMT clinical pearls

Sequential or Rapid initiation - individualized

Start low - uptitrate to a specified target dose (shown to be effective in major
clinical trials) irrespective of improvement in symptoms at lower doses

If target dose cannot be achieved or tolerated - highest tolerated dose
recommended

ARNi/ACEi/ARB potentially good initial med - feel good > MRA/SGLT2i

Avoid BB as initial med- especially if currently congested




GDMT clinical pearls
_ Drug | Initialdose |  Targetdose

ACEi Enalapril 2.5mg BID 10-20mg BID
Lisinopril 2.5-5mg once daily 20-40mg once daily

ARB Losartan 25-50mg once daily  50-150mg once daily
Valsartan 20-40mg once daily  160mg twice daily

ARNi Sacubitril-Valsartan 24-26 mg BID 97-103mg BID

BB Carvedilol 3.125mg BID 25-50mg BID

Metoprolol XL 12.5-25mg once daily 200mg once daily

MRA Spironolactone 12.5-25mg once daily 25-50mg once daily

Eplerenone 25mg once daily 50mg once daily



Classification by LVEF
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Classification by LVEF

ILVEF < 40%

\Previous LVEF< 40% and f/u is >40% _

CONTINUE GDMT to prevent relapse of
HF and LV dysfunction, even in patients
who may become asymptomatic

TRED-HF Trial

Lancet 2019, 393: 61-73



Classification by LVEF
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mPrevious LVEF< 40% and f/u is >40%

| ILVEF 41-49% _




HFmMrEF

DELIVER Trial

HF EF> 40%

T T T T T T T T T T T 1
0 90 180 270 360 450 540 630 720 810 900 990 1080

2022 AHA/ACC/HFSA Guideline for
Management of Heart Failure.

L > Copips Primary end point=Composite of CV mortality or worsening HF
307 Hazard ratio, 0.82 (95% Cl, 0.73-0.92)
- F 254 P<0.001 Placebo
Symptomatic HF with
LVEF 41%-49% 20
15+ Dapagliflozin
10
5 ARR=3.1%
NNT= 32
0-

N Engl J Med 2022,387:1089-98.

Circulation. 2022;145:e895—e1032



Classification by LVEF
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HFpEF

EMPEROR-PRESERVED Trial

HF, mean EF >50% , NYHA Class II-1V

e HTN

o Afib Primary end point= Composite of CV
mortality or HF hospitalization

25—
Hazard ratio, 0.79 (95% Cl, 0.69-0.90)
P<0.001 Placebo
20—
15
______ =" Empagliflozin
10 ™ !
5- ~ =" ARR=3.3%
NNT=30
0 I I I I I 1

= T T T T T T
0 3 6 g 12 15 18 21 24 27 30 33 36

e MRA

e ARNi/ARB N Engl J Med 2021;385:1451-61




Other meds

ISDN+ . - . .

o HFrEF - e HFrEF - e HFrEF - * HFrEF -
symptomatic symptomatic symptomatic symptomatic
despite max despite GDMT, despite GDMT despite GDMT
tolerated GDMT including BB at

max tolerated e Unable to

e Unable to dose, and who tolerate
tolerate GDMT 21 LSl GDMT
due to s/e, rhythm with HR
hypotension, 270
renal
insufficiency




HFrEF and Iron deficiency

* With or without anemia = Consider IV iron replacement (improve functional
status and QOL)

* |Iron deficiency: defined as

* Ferritin <100 pg/L
* Ferritin 100-300 if transferrin saturation is <20%

FAIR-HF Trial

N Engl J Med 2009;361:2436-48
Treatment with IV ferric carboxymaltose in patients with HFrEF, NYHA Class Il or 11, and

iron deficiency, with or without anemia, improves symptoms, functional capacity, and QOL




Device Therapy

Defibrillator BiVP
* NICM on GDMT or e CRT indicated to reduce mortality nad
 ICM (atleast 40d post Ml) hospitalizations and improve symptoms
NYHA Class II- Il with LVEF< 35%, have and QOL in patients with
reasonable expectation of meaningful o NYHA Class Il Ill and ambulatory IV
survival for >1 year despite GDMT (for 3 months) and

o LVEF £35% and

* |CM (atleast 40d post M) o LBBB with QRS > 150ms

NYHA Class | with LVEF< 30%, have
reasonable expectation of meaningful

Implantable Cardiac Defibrillaror (ICD)
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Summary

Heart failure progression is preventable—early identification and treatment of Stage A and B disease reduces
future morbidity and mortality

Every patient with HFrEF should be on the four pillars of GDMT, unless a clear contraindication exists
Initiate GDMT early and rapidly—clinical benefit begins within weeks, not months

Diuretics improve symptoms but not survival—they must be paired with disease-modifying therapy
Target doses matter, but the highest tolerated dose is acceptable when targets cannot be achieved
Stopping GDMT after EF recovery leads to relapse—therapy should be continued indefinitely

Primary care plays a central role in initiation, titration, monitoring, and coordination of HFrEF care



Case #1

* 62 y/o M with HTN and T2D presents with exertional dyspnea. Echo shows LVEF
30%. BP 118/72, HR 82, Cr 1.1 (eGFR 65), K 4.3. He is mildly volume overloaded.
Which of the following is the most appropriate initial outpatient management
strategy?

A. Start a beta-blocker and uptitrate before adding other agents
B. Start loop diuretic alone and reassess in 4—6 weeks
Start ARNi (or ACEi/ARB) plus SGLT2 inhibitor and a loop diuretic

D. Refer to cardiology before starting therapy



Case #2

* 66 y/o M with HFrEF (LVEF 28%) and CKD stage 3a (eGFR 42) is not on an MRA. K=
4.9
Which statement is most accurate?

A. MRAs are contraindicated due to CKD

MRAs can be started with close monitoring

C. MRAs provide only symptomatic benefit

D. MRA should be delayed until EF improves



Case #3

58 y/o F with prior HFrEF (EF 30%) now has EF 55% after 18 months of GDMT and is

asymptomatic.
What is the best management approach?

A. Gradually stop HF medications

Continue GDMT indefinitely

C. Stop beta-blocker and MRA

D. Continue diuretic only
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