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Universal Heart Failure (HF)
Definition

HF is a clinical syndrome with current or
prior symptoms and or signs caused by a
structural and/or functional cardiac
abnormality (EF of <50%, abnormal
cardiac chamber enlargement, E/E’ of >15,
moderate / severe ventricular
hypertrophy or moderate / severe
valvular obstructive or regurgitant lesion)
and corroborated by at least one of the
following: Elevated natriuretic peptide
levels

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

abnormality

L
n
and corroborated by ar® least one of the following

\ J

Elevated natriuretic
peptide levels

or

Objective evidence of
cardiogenic pulmonary or
systemic congestion

Figure 1. Universal defimition of HF.



Signs and Symptoms
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Natriuretic Peptide Levels
Supporting Definition of HF

Table 8. Natnuretic Peptide Levels Supporting Definition of HF

Hospitalized/
Ambulatory Decompensated

BNP, pa/mL 33 = 100
NT-proBNF, pg/mL =125 = 300

Table 7. Causes of Elevated Natriuretic Peptde Levels Other
than Primary Dhagnosis of HF

Cardiovascular causes
Acute coronary syndrome, Ml
Pulmonagy embolism
Myocarditis
Hypertrophic cardiom yopathy
Walvular heart disease
Congenital heart disease
Adrial or ventricu lar arrhythmias
Heart contusion, cardiac infiltration or malignancy
Cardioversion, ICD shock
Pericardial disease
Invasive or surgical procedures involving the heart
Pulmonary hypertension, right ventricular failure
Infiltrative cardiomyopathies
Moncardiovascular causes
Advanced age
Kidney disease
Critical illnesses including Sepsis syndrome, cyvtokine syndrome
Ischemic or hemorrhagic stroke
Pulmonary disease (pnenmonia, chronic obstructive pulmonay disease )
Liver disease
Severe anemia
Severe metabolic and hormone abnormalities (eg, thyrotoxicosis, dia-
betic ketoacidosis, severe bums )
Canses of lower natriuretic peptide levels
Obesity or increased BMI
Pericardial disease*




Prognostic Implications of Changes in N-Terminal Pro-B-
Type Natriuretic Peptide.

CENTRAL ILLUSTRATION NT-proBNP in Patients With Heart Failure: Prognostic Implications of Changes

A. Sacubitril/Valsartan
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B. Change in NT-proBNP: Effects of Treatment
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Zile, M.R. et al. J Am Coll Cardiol. 2016;68(22):2425-36.

SacubitriyValsartan is a first-in-class neprilysin, angiotensin receptor inhibitor that promotes vasodilation and reduces vasoconstriction (A). Effects of sacubitrilfval-
sartan could be due to direct biochemical inhibition of neprilysin and the resultant biological effect on the determinants of natrivretic synthesis. By inhibiting neprilysin,
sacubitril/valsartan reduces degradation of B-type natriuretic peptide (BNP), resulting in an increase in BNP (C) and other vasoactive peptides. This might decrease both
preload and afterload through divuretic and cell signaling effects. Increases in BNP and other vasoactive peptides could reduce the stimulus for natriuretic peptide
synthesis by acting on the determinants of its synthesis; this conclusion is supported by the observed decrease in NT-proBNP (B). Treatment with sacubitril/valsartan
would be expected to both increase BMP and decrease NT-proBNP.




New Heart Failure Stages

AT-RISK FOR

HEART FAILURE
[STAGE A)

Fatients at risk for HF
but without current or
prior symptoms or
signs of HF and
without structural,
biomarker, or genetic
markers of heart
dizease,

Fatients with HTN,
CWD, DM, obesity,
known exposure to
cardiotoxins, family
history of
cardicmyopathy

PRE-HEART

FAILURE
{STAGE B)

Patients without
CUrrent or prlur
SYMptoms or signs of
heart failure but
evidence of one of the
following

Structural Hesst Disease:
e IVH, cham ks
enlargermient, wall miaton
slonormality, ryocandkal
riskus abnorena iy, valvular
heart dsezse

Annormal cardlsc functian:
B.R. recuced Ly or BY
vertricsdar sysielic fanction,
evicence of increased filirg
pressures gr shnormal
diastolc dysfuncticn

Elesated ratriuretic pertide
Bl o i bsvatad candiac
tropanin kevels in the setbing
al espasure Lo candatoxing

HEART FAILURE
{STAGE C)

Patients with current or
pricr symptoms and) or
signs of HF caused by

structural and/or
furcticnal cardiac
abnorrmality

Heart Persistent Heart
Failure in Failure
Remission

with GDMT and risk factor modification

ADVANCED
HEART FAILURE
({STAGE D)

Severe symptoms and)
or signs of HF at rest,
recurrent
hospitalizations despite
GOMT, refractory or
intolerant to GOMT

requiring advanced
therapies such as
consideration for
transplant, mechanical
clrculatory support, or
palliative care




New HF Classifications

HF with reduced EF (HFrEF): HF with LVEF 40%.

HF with mildly reduced EF (HFmrEF): HF with
LVEF 41-49%

HF with preserved EF (HFpEF): HF with LVEF
> 50%.

HF with improved EF (HFimpEF): HF with a baseline

LVEF of 40%, a 10-point increase from baseline LVEF, and a second
measurement of LVEF of >40%.



Heart Failure:

A multidisciplinary team
and its comprehensive
approach
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Acronyms

ARNI: Sacubitril/Valsartan
SGLT2: Dapagliflozin and empagliflozin
HF: Heart Failure
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Evaluation of Ambulatory
Patient

*Physical examination and a detailed history

*Evaluation of the patient’s functional status and symptom
burden: New York Heart Association (NYHA)

*Screening for comorbidities that may contribute to HF

*Examination of the patient’s current medications, including
both cardiovascular and noncardiovascular medications




NEW YORK HEART ASSOCIATION (NYHA)
HEART FAILURE CLASSIFICATION

CLASS | CLASS |l

NO LIMITATION SLIGHT LIMITATION MARKED LIMITATION SEVERE LIMITATION
OF PHYSICAL ACTIVITY; OF PHYSICAL ACTIVITY; OF PHYSICAL ACTIVITY; AND DISCOMFORT WITH
ORDINARY PHYSICAL COMFORTABLE AT REST; COMFORTABLE AT REST, ANY PHYSICAL ACTIVITY;
ACTIVITY DOES NOT ORDINARY PHYSICAL ACTIVITY BUT LESS THAN ORDINARY SYMPTOMS PRESENT
CAUSE SYMPTOMS CAUSES SYMPTOMS ACTIVITY CAUSES SYMPTOMS EVEN AT REST
WWW.MEDCOMIC.COM © 2018 JORGE MUNI




HF evaluation studies

eInitial studies that may be considered include:

*Complete blood count (CBC), basic metabolic panel, liver function testing,
iron studies, thyroid studies, CK levels and HbA1lc level

*NT pro BNP/BNP
*Echocardiogram
*Chest X-ray
*Holter monitor
*Coronary angiogram, cardiac MRI, biopsy, or other imaging if appropriat
*Sleep study/referral to sleep specialist for appropriate patients

*Genetic testing



Initiating and Titrating
Medications

*Evidence-based medications should be introduced and titrated
to reach target or best-tolerated dose.

*|deally, the patient should be euvolemic and the diuretic dosage
adjusted if needed prior to GDMT with a RAS inhibitor, evidence-
based beta-blocker, and an MRA.

*Follow-up should occur at 1 to 2 weeks and labs should be
repeated.

*Further adjustments to the patient’s regimen may be required
until the patient is receiving maximally tolerated doses of all
evidence-based treatments.



HF Stage A (Prevention) and Stage"Bm ™

FIGURE 5

Recommenda tions (Class 1 and Za) for Patients at Risk of HF (Stage A) and Those With Pre-HF (Stage B)

At Risk for HF {Stage A)

Patients withs
hypertension

Patients with type 2
diabetes and CVD or

Patients with
high risk for CVD

L\VEF s£0%

Patients with a
Patients with CWD recent Ml and
LVEF =£0%5

Patients with
exposura to

Patients with
cardiotoxic agents

LVEF s&0%:

. . Patients with
First-degres relatives
of patients with LVEF 539‘5&;—
genetic or inheritad =7y surwival;
cardiomyopathies 40 d post MI

Patients with
Patients at risk nanischermic
for HF cardicrmyopathy

Patients at risk
for HF

Colors comespond to COR in Table 2. COR 1 and COR 2a for patients at risk for HF (stage A) and those with pre-HF (stage B) are shown, Management strategies
implemented in patients at risk for HF (stage A) should be continued though stage B. ACEi indicates angiotensin-comeerting enzyme inhibitor; ARB, angiotensin receptor

blodker; BP, blood pressure; COR, Olass of Recommendation; CWD, cardiovascular disease; HF, heart failure; D, implantable cardioverter-defibrillator; LVEF, left
wentricular ejection fraction; M|, myocardial infarction; and SGLT2i, sodium glucose cotransporter 2 inhibitor.




HF Stage C
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FilcaurRE 2 Treatment Algorithm for Guoideline- Dire cted Medical Therapy

[ HFrEF Stage C Treatment ]

In addition to a reduction in events
in the first months after discharge,
in-hospital initiation of these agents
is linked to higher likelihood that V -
they will be prescribed 12 months ARMI™ + evidence-based

after discharge. beta-blockert +
mineralocorticoid antagonist +

SGLT inhibitar
(Figures 2A-E)

i ! I 1

For patients with For F"E"E"i:s‘tenﬂ_ﬁ" For patients with For high-risk patients
p-e-mistervit vc;lume 511";:;:?1“;;{;:;”' resting heart r'atliﬁ- already on ap:’ mal
overloa - =70, on maximally GDMT wit
NYHA class I1-1V despite ARNIS rolerated beta-blocker worsenimng HF as
_b-eta—block_en"_ dose in sinus rhythm, evidenced by a
mineralocorticoid MYHA class H-111 HF hospitalization or
anta_go_nl_st.-’SGLT requirement for
N 'T'tr't‘:"rﬂl" " intravenous diuretics
W H class —
h_d
Titrate Add Add Add
L
dralazine ;
Diuretic agent . :i'rsosorbide Ilvabradine Wericiguat
(Figure 3F) ik rate (Figure 3H) (Figure 31)

(Figure 3G)

*ACE inhibitors/ARBs s hould only be considersed in patients with contraindicatons, intoleranoce, orinaccessibility to ARNIL. In those instances, pleass consult Figure 2 and
the text for guidance an inidation. tCarvedilol, metoprolol sucdnats, or bisoprolol. Colors correspond to ACC AHA Class of Recommendation. Green = Class 1 (strong;
¥ellow = Class 2a (moderate); Orangse = Class 2b (weaak). ARNMN = angiotensin receptor/naprilysin inhibivors; ACC = American College of Cardiology; AHA = American
Heart Assodation; HF = heart failure; HFrEF = heart failure with reduced ejection fraction; NYHA = New York Heart Association; SGLT = sodium-glucose ootrans porter.




FIGURE 3 GDMT, Including Newer Therapies, in the ECOP for Chronic HF

(A

If previously on ACEI, ensure 36 hours off before

initiation

Select starting dose:

See Tables 1 and 32 for dosing information
See Table 2 for indications for ARNI use

l

i patient is taking
equivalent of 10 mg
daily of enalapril

or equivalent of <160 mg
daily of valsartan:

24/246 mg twice daily

l

If patient is taking
equivalent of >10 mg
daily of enalapril

or equivalent of >160 mg
of valsartan:

49/51 mg twice daily

In 1-2 weeks, assess tolerability

If possible, increase dose stepwise to target of

97/103 mg twice daily

Monitor blood pressure, electrolytes, and kidney
function after initiation and during titration

(B

ACEI/ARB

v

Consider in patients where
ARNI administration is not
possible

-
Select initial dose of ACEl or
ARB:

See Table T for dosing
information

Consider increasing dose of
ACENARB every 1-2 weeks
wuntil maximum tolerated or
target dose is achieved

Monitor blood pressure,
kidney function, and
potassium after initistion
and duning titration

Mineralocorticoid
Antagonists

Select nitial dose of
mineralocorticoid
antagonist

See Table 1 for dosing
information

Consider increasing dose of
mineralocorticoid antagoni
at least every 2 weeks until
maximum tolerated or
target dose is achieved

Monitor electrolytes
[especially potassium) and
kidney function at 1-2 weeks
following initiation, and
then 7 days after
initiation/titration

Then, check monthly for
3 months and every 3
months for a year

Clinical status may warrant
closer monitoring

D

SGLT inhibitor

Select dapagliflozin,
empagliflozin

or sotaglifiozin:

See Table 1 for dosing
information

See Toble 2 for indications for
SGLT inhibitor use

Ensure
eGFR =25 mL/min1.73 m*

for dapaghifiozin or
sotaglifiozin before initiation

ARNIs are the preferred renin-angiotensin system inhibitor and should be used as first-line therapy whenever possible. For patients in whom ARNI administration is not
possible, an ACE inhibitor/ARB is recommended. *Carvedilol, metoprolol sucdnate, or bisoprolol. ACEl = angiotensin-converting enzyme inhibitor; ARB = angiotensin
receptor blocker; ARNI = angiotensin receptor/neprilysin inhibitors; CBC = complete blood count; eGFR = estimated glomerular filtration rate; SGLT = sodium-glucose
cotransporter.




FIGURE 3 Continued

-

< /‘/E;/idence-baseé [

=< \beta-blockers*/_ .

Select initial dose of
beta-blocker:

See Table 1 for dosing
information

Consider increasing dose of
beta-blocker every 2 weeks

until maximum tolerated or

target dose is achieved

Monitor heart rate, blood
pressure, and for signs of
congestion after initiation
and during titration

>

<__  Diuretic agents >

T

Select initial loop diuretic agent dose:

Initial dose depends on multiple
factors including kidney function and
prior exposure to diuretic therapy

Titrate dose to relief of congestion over
days to weeks. In some instances, it may
be necessary to reduce diuretic dosing in

the setting of increasing doses of
ARNIZACEIYARB and/or initiation of
SGLT inhibitor

Monitor blood pressure, electrolytes, and
kidney function after initiation and

during titration

If reaching high doses of loop diuretic agent

(ie, equivalent of 80 mg of furosemide

twice daily) consider

a. changing to a different loop diuretic
agent or

b. adding thiazide diuretic, taken
together with loop diuretic agent

Monitor blood pressure, electrolytes, and
kidney function after initiation and
during titration

_ /Hydralaziné -
. +isosorbide >
. _dinitrate

Select initial dose of hydralazine and
isosorbide dinitrate, either as individual
mediations or fixed-dose combination:

See Table 1 for dosing information

Consider increasing dose of hydralazine
and/or isosorbide dinitrate every 2 weeks
until maximum tolerated or target dose

is achieved

Monitor blood pressure after initiation
and during titration




Diuretics? "B re

o

Table 1 Table 12. Commonly Used Oral Diuretics in Treatment of

Congestion for Chronic HF
Pharmacologic properties of loop diuretics

Maximum
Total Daily
Initial Dally Dose Dosa

Property Furosemide Torsemide Bumetanide i

] Loop diuretics
Relative potency 1x 2x 40=

Humetanide 0.5—1.0 mg onoe or teioe

Bioavailability (%c) 10-100 80 —100 80—100

Furosemide M40 myg onos or taice

Oral:Intravenous dosing Ternemids 10-20 mg once

Time to onset (min) Thinzides divretics

Oral peak serum concentration (hr) Chiorthinzide 250-500 mg once or
twioe

Absorption affected by food

Chiorthalidons 12.5-35 mg onoe

Hydrodhiorothiozide | 25 mg onoe or twioe
Duration of effect (hr) Indapamids

Average half-life (hr)

25 mg onoe

Decreased kaliuresis Metolamone 25 mg cnice

HF indicates heart folure.

Abbreviations: - howr; min: minute




FiIGURE =  Cowt b ed

Ihvabradine

Re-assess that beta blockers are adjusted to
maximally tolerated doses and/or target doses

Verify patient is in sinus rhiythm

Sea Table 2 for indications for ivabradine the rapy

l

Select starting dose of ivabradine:

Sea Tablas 1 and 4 for dosing information

l l

Age =75 years Age <75 years
2.5 mg twice daily 5.0 mmgr hevice alaily
with food weith fooa

l l

Fe-assess heart rate in at least 2-4 weaeks

l l l

Heart rate Heart rate Heart rate
=50 beats/min or S0-&60 beats/min =60 beats/min
symphboms of

bradycardia

l l |

Reduce dosa by Plaintain current Increase by 2.5 mg
2.5 mg twice daily dose and monitor twwice daily with
with food or herart rate food until reaching
discontinue if maximuwm dose of
already at 2.5 mg 7.5 g twiice daily
fwwnce daihy wrth weith food

food

) MMonitor heart rate
Maonitor heart rate

Vericiguat

l

Initial dose

2.5 g daily

l

Double the dose every 2 weeks until
target dose of 10 mng daily as tolerated
by the patient

Maonitor blood pressure and CBC
ffor arvemia




FlaURE 7 Additional Medical Therapies for Patients With HFrEF

Censider Additional Therapies Once GDMT Optimized

NYHA Ii-Ill; HErEF; NSR:

heart rate 270 bopm; on vabradine
' d h
maximally tolerated beta (2a)
blocker
MY HA lI=I%;

g LVEF <45%; recent HFH;
or IV diuretics;
elevated MP levels

Symptomatic HFrEF

HF MY HA 11=1Y

Patients with HF with
=™ hyperkalemia while taking
RAASI

Colors cormrespond o COR in Table 2. Recommendations for additional medical therapies that may be considered for patients with HF are shown. GDMT
indicates guideline-directed medical therapy; HF, heart failure; HFH, heart failure hospitalization; HFrEF, heart failure with reduced ejection fraction; 1V,
intravenous; LVEF, left ventricular ejection fraction; LVESD, left ventricular end systolic dimension; MV, mitral valve; MR, mitral regurgitation; NP, natriuretic
peptide; NSR, nomal sinus rhythm; and NYHA, New York Heart Association; RAASI, renin-angiotensin-aldosterons system inhibitors.




Medications that can exacerbate HF

Table 13. Selected Prescription Medications That May Cause or Exacerbate HF

Assoclaied With HF
Exacerbates
Causes Direct | Undertying | Magnitsde of LOE Tor HF
Myccardial Myocardial | HF inducton or | Induction or
Dy or Therapeutic Class | Toxkoty Dysfunction | Precipitation Precipitation | Possible Mechanismis) onsef
COX, nonselective inhibs X Majar B Frostapglandin inhibition lsading 1o mmediaie
fora (MSAIDs) soedium aned water retenbon, moreossd
C:O, selective inhibicrs X Major 5 e maculr meisiance, and Blnies
[COX-2 inbibitors) o e
Thizmofidinsdiones X Majar A Prossible: caloium channel blooksde mermediate
Saxaplipbin X Majar A Linknowm: mermediate to
d
Alagiiptin X Majar A s
Flecainide X Majar A Megative inotrope, proarhythmic sfects mmediate to
niermediaie
Disopyramids X Majar B
Softalol X Majar A Froarthythmio properties, beia blockads mmediate to
mermediate
Dronedarons X Majar A Megalive inobope
Alpha-1 blockers
Domazasin X Moderate B Beta-1-receplor simulation with inorees- | Inlermediate 1o
e inremin and aldost=rone delnyed
Diltimzem X Majar B Megalive inobope Immediate to
- i
Verapani X Majar a FRETmECEE
Mifedipine X Moderate ic

0K indicates cyclo-onygenase; HF, heart falurs; LDE, Level of Evidence; and MSAID, nonsteroidal anti-inflammatory dneg.
#Adapied from Page AL Ind et ol ¥ Copyight 2018 Amencan Heari Assoaation Inc




Quadruple Therapy?

A. Projected Event-Free Survival after 55 Years
Projected Mean Event-Free Time (yr)

1.0 Comprehensive Therapy 14.7 years
e 3 ACEI/ARB + B-blockers 6.4 years
S S, Difference 8.3 (6.2-10.7) years
£ 0.84 ™
@
@ ks §
2 T,
Figure 1. % 0.6 "\
Favors é ™ Comprehensive Therapy
Comprehensive Favors Limited E (ARNI, B-blocker, MRA, & SGLT2i)
. ; S 0.4
(ARNI+B-blocker+MRA+SGLT2i) (ACEi/ARB + B-blocker) [
o g
o £ 0.2 T
CV Death or HF Hospitalization —e—i a e T
EMPHASIS-HF Placebo s
0.0 - (ACEI/ARB + B-blockers)
CV Death —— Rl T T T : T : :
55 60 65 70 75 80 85 90
: Age (years)
HF Hospitalization —e—i B. Projected Event-Free Survival after 65 Years
: 1.0 Projected Mean Event-Free Time (yr|
. gl Comprehensive Therapy 13.0 years
- —6e— :
Ali-Cause Mortality B - ACEI/ARB + B-blockers 6.7 years
: [ A Difference 6.3 (4.8-7.9) years
T T T T t 1 5 0.8 o
0.0 0.2 0.4 0.6 0.8 1.0 1.2 & i
o i %
HR (95% ClI) g %
t 0.6 \-.\ Comprehensive Therapy
£ ™. (ARNI, B-blocker, MRA, & SGLT2i)
> "N
w '-\
5 0.4 4 X
g ... ’
= \""\-.
3 5
o 0.2 1 g T
[ EMPHASIS-HF Placebo
& (ACEI/ARB + B-blockers)
o'o L T T T T T T
Estimating lifetime benefits of comprehensive disease-modifying 65 70 75 80 85 90

pharmacological therapies in patients with heart failure with reduced ejection
fraction: a comparative analysis of three randomised controlled trials. Muthiah
Vaduganathan

Age (years)



https://pubmed.ncbi.nlm.nih.gov/?term=Vaduganathan+M&cauthor_id=32446323

Benefits of Quadruple Therapy

Benefits of Simultaneous or Rapid Initiation of ARNi, BB, MRA, and
SGLT2i for HFrEF Are Multifaceted

@ Rapid improvemaent in hoalth status Rapid improvement in LVE!

— within 1 1o B wooks) (within 12 weoks)

Rapid reduction in HEE hospitalizations D Lapid reduction in HE rehospitalizations
(within 2 to 4 woeks)

(wihthin 2 10 4 wooks)

Rapid reduction in mortality improved use, adharence, persistence
[

within 2 10 4 wooeks) gvercoming inertia



After Stabilization

After the patient has been receiving OMT for 23 months, the
patient’s response to therapy and its effects on cardiac remodeling
should be evaluated by repeating laboratory (eg, BNP/NT-
proBNP and basic metabolic panel) and repeat echocardiogram
or other similar imaging modality for cardiac structure and function

*Appropriate patients should be referred to an electrophysiologist
for CRT or ICD therapy.



Devices Therapy

Indications for Device Therapy in Heart Failure

Implantable Cardiowverter-Defibrillator (for primary prevention)

MY HA class 11 or i while taking guideline-directed medical therapy® and

Expectation of survival =1 year and

Either of the Tollowing:

Ischemic cardiomyopathy =30 days post Ml or nonischemic cardiomyopathy with ejection fraction =35%
{primany prevention)

History of hemodynarmically significant ventricular arrhythmia or cardiac arrest (secondary prevention)

EBlventricular Pacemaker (cardliac resynchronization therapy)

All of the Tollowing:
MNY'HA class Il o IV
Ejection fraction =35%
COn guideline-directed medical therapy

Ventricular dyssynchromy (LEBE with a QRS duration =150 misec)




Cardiac Resynchronization Therapy (CRT)
Recommended?

CRT Recommendations

Patients with HF an GOMT =3 rra and =40 il after M1, oo with a gpecial indication for pacing

¥
Cranarall Fralth sbatus - Cermorbaditiog it survival | = Continue GDKT
to<ly WIthout cevice
¥
— Evalluste LVEF |
¥ : . Li
LYEF £35% L'YEF Ba%—50%,
} ! '
| x 1 High dagrae or complte
WA | MYH& ll=f&mb class IV | | Spacind circumslancag m;::‘ﬂ
' }
LVEF Z30%; AF
lac hermic CA; RV pacing fragquant
LBEE th;ll— e p—p— ur:r;;:.?ntud
2 (Rt
LEOm 1312—’1#'? ms -
RV pacing frequent

Hon LABE 120-14¢ me ar anticiputed
@b) {2a)




Challenges in Heart Failure
Treatment

Lower systolic
blood pressure

Multiple Organs High risk of
involvement hyperkalemia

High risk of
medications side Lower GFR
effects/intolerance

Higher risk of
worsening renal
function




Specific Patients in HF care

African
American

eAngioedema
eHydralazine/Isordil

Older

Populations

ePopulation is
excluded from most
trial

eConsider starting
lower doses

Frail

Patients

Can have increased
risk for adverse drug
reactions




Additional Therapies A28

Consider Additional Therapies Once GDMT Optirmized

Select patients with
& HF with LVEF =359% and
 suitable coromnary anatomy

NYHA 11V,
HFreF,;
severe secondary MR

NYHA -1V
severe secondary MR,
suitable anatomy;
LVEF 209 -50%¢,
LVESD =70 mm;
PASE =70 mmm Hg

NYHA I histary of HF
hospitalization or elevated —»
natnuretic peptide ayels




In addition to optimized GDMT

Comorbidities

Addetional Tharapies in Patients With HF and Comaorbidities

Patients with HF
and hypertension

Patimnts with HETEF ¥ irom replacement
ard iron deficiency (Zal

Patient= with AF sd

LVEF = RO if rivyithem
contne] sirabagy Failsfret AV nedal ablation and

gasred and wantricular - CRY ¥

rates remain rapid (2
cleap it rreeclic 8| Hherapay

Pat et & with HF il
twoee I diabsstas

Select patienis with
HF snd LYEF =15%;

and ssitalde cormnary

i i Ly

Fatients with HF and
syrnptoms attributable
o AF

P&t s weith HF
attributabla to VHD or
cancer therapy

Patierks with MHF with
chstructiee teep pnes

I agymptomatic patients
waith camcor therapss
ralated cardammyopatig
(EF <EOFE )

Salect paticnis with
HF &red AF*




Iron Deficiency Anemia in HF

Evaluate etiologies
and transfuse red
blood cells as

needed

Annual iron studies
to surveil for iron
deficiency?

Yes

Symptomatic
Heart Failure with
EF 5 45% and Hgb
<15g/dL?

Severe/
life-threatening
anemia?

Obtain Iron

<100 meg/L or

i

Ferritin

100-299 meg/L +
Tsat! < 20%?

Studies*

Coordinate plan for
outpatient IV iron to
replete total deficith

OQutpatient

|

Calculate iron deficit with

Ganzoni formula:
(weight x (15-actual Hb)] x 2.4 + 500)¢

Repeat iron
studies q3-6 months;
Re-replete if
ron-deficient

|
Inpatient
L

Administer IV iron to

replete total deficit
prior to discharge"*




HF with Mild Reduced Ejection
Fraction Treatment

l

Seymnptoematic HF withs
LWEF &73—=& 5o




HF with Preserved Ejection Fraction
Treatment

HFpEF Treatment

Beta blockers should
NOT be used unless
there is an indication. - SGLT2i

DC in patient with
amyloid

! | | }

For ARNI-eligible

For individuals With For women (a" EFS)' For women (a" EFs)’
fluid retention bR o R i individuals who
’ 60%, those with fluid cannot take due to
NYHA class II-IV <55-60%

retention cost or intolerance
| | | |
Titrate Add Add Add
Loop
diuretic MRA ARNI ARB

agent




FIGURE 4 Testing and Medication Titration Following Diagnosis of HFrEF

Studies to Consider Initially: (see 2022 AHA/ACC/HFSA HF Guideline for details)
* BNP/NT-proBNP
* CBC, basic metabolic panel, liver function, iron studies, thyroid studies, HbA1c
= ECG
* Chest X-ray
* Echocardiogram
= Coronary angiogram, CMR, endomyocardial biopsy, other imaging as appropriate

Serial Evaluation and Titration of Medications
Clinic visit with history/symptoms, vitals, exam, labs
* If volume status requires treatment, adjust diuretic agents, follow-up in 1-2 weeks
= If euvolemic and stable, start/increase/switch GDMT, follow-up in 1-2 weeks via
virtual visit or repeat clinic visit with basic metabolic panel, as indicated
= Repeat cycle until no further changes are possible or tolerated

Intensification
2-4 months
(1-3 week cycles)

—— = = - - - o Lack of response/instability | =— = = = -

End-intensification/maintenance Remember acronym to assist in
* Ongoing assessment decision making for referral to
advanced heart failure specialist:

= Additional adjustments as indicated
* Repeat objective data as needed to I-NEED-HELP (also see Table 6)
reestablish prognosis

Stabilization
~3 months

I: Intravenous inotropes

N: NYHA IIB/IV or persistently elevated
natriuretic peptides

Assess response to therapy and E: End-organ dysfunction

cardiac remodeling E: Ejection fraction =35%
* Repeat laboratory tests, for example, BNP/NT-proBNP L
and basic metabolic panel D: Defibrillator shocks
H: Hospitalizations >1

* Repeat echocardiogram (or similar imaging modality for
cardiac structure and function) E: Edema despite escalating diuretic agents

* Repeat ECG L: Low blood pressure, high heart rate

* Consider EP referral for those eligible for CRT or ICD P: Prognostic medication - progressive
intolerance or down-titration of GDMT

w»




Advanced Refractory Heart Failure
Therapies

Once patients have progressed to advanced heart failure, the
therapeutic options are limited to inotropic therapy, heart
transplantation, mechanical circulatory support, and
palliative care.

Inotropic therapy does not decrease mortality and may
actually increase it. The survival of inotropic-dependent
patients is less than 10% at 1 year.



Left Assisted Ventricular Devices

(LVADs) .
| / .




Heart Transplant

Heart transplantation is the best option for patients with
end-stage heart failure, with 50% survival rates

approaching 13 years, but is limited by donor availability .

&% MONUMENT HEALTH
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Palliative
Care/Hospice
Care




KEY POINTS

FIGURE 3 Recommendation for GDMT Initiation in Patients With HF

HFrEF HFmrEF HFpEF
LVEF < 40% LVEF 41% - 49% LVEF 2 50%




Case##1l

64-year-old male with PMH of diabetes mellitus type 2 on insulin,
HTN, hyperlipidemia, obesity, left bundle branch block, recently
diagnosed systolic heart failure, NYHA Ill, Stage C. He was started on
heart failure medical therapy on the first clinic visit
(Sacubitril/valsartan 24/26 mg p.o. twice daily, empagliflozin 10 mg
daily, Bumex 1 mg p.o. daily, spironolactone 25 mg p.o. daily and
metoprolol XL 25 mg p.o. daily). He came back for blood work a week
later and he reported that he was feeling very sick complaining of
lightheadedness, dizziness, and he can barely ambulate. BP
98/60mmHg What is the next step?

A. Discontinue medications but keep bumetanide

B. Reassure patient that these side effects are normal, and he will
have to continue with this the rest of his life

C. Review medications and decrease doses appropriately.

D. Increase all his medication to the next dose.




Case # 2

70-year-old female with PMH of obesity, left bundle branch block,
presented to clinic with a new diagnosis of acute on chronic systolic
heart failure and recent Covid infection 2 months ago. Her previous
EF was 65% -> 37%. Symptoms: SOB associated with bilateral leg
edema and weight gain. Current medical therapy is furosemide 40
mg p.o. twice a day which apparently has improved her symptom:s.

No changes on her medications since she is doing better
Start patient on metoprolol and losartan

Start patient on losartan only

o0 ® p

Start patient on metoprolol, SGLT-2, ARNI and aldactone




Case #3

68F with PMH of hypertension, hyperlipidemia, pre-diabetes (HbAlc
6.3%), obesity, ex-smoker of 20 years that quit 10 years ago, drinks
alcohol 5-10 drinks/week. Recent stress test last year was normal. She
presents with dyspnea on exertion the last 6 months, ankle edema, 5-
10# weight gain, and mild orthopnea. No recent hospitalizations. BP
131/74, HR 72, RR 18, 02 sat 95% RA, weight: 204 Ibs. CBC, iron studies,
CMP, TSH, PFTs, lipids are unremarkable. CXR does show mild
cardiomegaly with small pleural effusions. EKG SR with LVH. Echo show
EF of 52%, grade Il diastolic dysfunction with elevated LV filling
pressures. On Lisinopril 10 mg daily, Lasix 80 mg po daily and
rosuvastatin 20 mg daily.

According to the AHA/ACC/HFSA guidelines, which GDMT could be
considered for this patient? Select all that apply?

A. Beta blockers
ACE/ARB/ARNI
MRA

SGLT2i

Add more diuretics

m o O ®




Case #4

83 yo male with PMH central sleep apnea, grade 2 diastolic abnormality,
bradycardia requiring pacemaker, bilateral carpal tunnel, knee surgery,
back surgery. Present with history of sudden onset DOE not improved
following cardioversion. Currently treated with lasix for possible congestion
on CXR at time of cardioversion. BNP 670. Empagliflozin added per clinical
pharmacist. BP 112/64, HR 52, Sat 93%, Wt 242 Ib, volume overloaded.
Amyloid evaluation ordered, diuretic increased, Spironolactone added,
continue metoprolol. Results: AL amyloid test negative, PYP scan positive
for cardiac amyloid. Genetic testing: negative for hereditary amyloidosis

What is the recommended treatment?

A. Refer to oncology for further evaluation and management
B. Continue current GDMT optimization

C. Start Tafamidis and continue current GDMT

D

Start Tafamidis, continue empagliflozin and spironolactone but
discontinue Metoprolol succinate
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Order:

| eConsult to MH Cardiology

Process Instructions: Mote: eConsult tumaround time is 7-10 business days. Additional time may be required for more complex cases.

Specialty referred to: General Cardiology Cardiothoracic Surgery = Electrophysiology = Vascular Medicine
What is your specific question for this eConsult?

Heart Failure
Comments: O | | (2] i2] |

Best contact number for ordering provider: 100000

Specific physician requested: Yes - Luis He
Additional details: new onset HF with EF 30%

¥ Additional Order Details
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