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Disclosures
Approach to Congestive Heart
. * None
Failure
A Case Based Approach
Objectives Case 1

* Case based

« Congestive heart failure types
« Lifestyle modifications

* Medical therapy

* Implantable cardiac devices

* Mrs. J is a 94F presents to hospital with 4 day history of shortness
of breath and leg edema.

* PMHx: Hypertension. DM2.
* No prior cardiac history

Case 1

* On examination:

* BP 168/78 mmHg, HR 72 bpm, 02 sat 92% on R/A
* JVP elevated

* Normal heart sounds. Bilateral lung crackes.
* Moderate leg edema.

* 12 Lead EKG
* Normal sinus rhythm.

* Bedside Echocardiogram
* Normal LV/RV size and function. No significant valvular abnormalities.

Case 1

* Labs:
* Hb 105, WBC 11, PLT 150
* Creatinine 110, Na/K= normal.
* NT pro-BNP elevated at 2000.
* Troponin —normal.
* CXR: Increased vascular redistribution
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Congestive Heart Failure Subtypes

» Congestive Heart Failure with Preserved LV function (HFPeF)
* LVEF>50%

« Congestive Heart Failure with mid-range EF (HFmEF)
* LVEF 41-49%

« Congestive Heart Failure with REDUCED LV systolic function
(HFReF)
* LVEF <40%

Case 1

* Patient was treated with iv Furosemide until euvolemic

* Patient discharged home on maintenance diuretics
* Furosemide 40mg po daily
« Spironolactone 12.5 mg daily.
* Empagliflozin 10mg daily
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HFPeF Medical therapy for HFPeF
* Medical Treatment: Spironolactone
* Loop diuretics (ie. Furosemide) TOPCAT Study °
* MRAinhibitors (ie. Spironolactone) NEIM 2014
* SGLT2 inhibitors
Medications reduce hospitalizations, but do not reduce mortality.
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Medical therapy for HFPeF Lifestyle modifications for CHF
* Empagliflozin ] o « Diet
e e * Well balanced diet, consider careful weight loss
EMPEROR-Preserved NEJM 2021 . /, — . Salt
% * Avoid salt rich foods
E * <2,000mg daily. (even less if hypertensive)
i
¢ Fluids
* <1.5-2L daily
* Alcohol
* Limitas much as possible. (<1 beverage daily)
* Avoid
* NSAIDS
11 12
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Lifestyle modifications for CHF

* Exercise
« Daily activities
* Walking
* Avoid over-exertion
* Increase amount of activity slowly
* Symptom limited
« Consider referral to cardiac rehab.

Lifestyle modifications for CHF

« Self Monitoring
* Report the following to primary care or Cardiology
* Change in breathing pattern. (SOB, Orthopnea, PND)
* Worsening fatigue
* Weight gain (1 Kgin 2-3 days)
* Edema-increase
* Side effects from medications
* Irregular pulse, abnormal vital signs
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Case 2

* 62M with history of HTN, DM2 presents to ER with 4 days of
worsening shortness of breath, leg edema, lightheadedness

* In ER, BP 105/74mmHg, HR 162 bpm, O2 Sat 92% on 2L 02

« JVP elevated to angle of jaw, Mild early peaking systolic murmur at
the base

« Bilateral leg edema

Case 2
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Case 2
* 12 lead EKG: Atrial fibrillation with rapid ventricular response

* 2D Echocardiogram:
* Global hypokinesis. SEVERE LV systolic function. LVEF 25-30%.
* Mild aortic stenosis.

« Coronary angiography: Normal coronaries

Echocardiogram, ECG, plus recommended lab testing for all patients

(CBC, creatinine, ferritin, TSH, troponin, NP)

HFEF (and HEmER)
LVEF = 40%, up 10 49%

Common etiologies.

Sianifcant a0
ichemics

MORE COMMON

LESS COMMON

17

18



1/13/25

Case 2

« Patient was successfully cardioverted back to sinus rhythm
« Discharged home on Bisoprolol 5mg daily, Apixaban 5mg bid

* 3 months later....
 Patient remains in sinus rhythm.
* Repeat Echocardiogram: Normal LV systolic function!

Case 3

* 72M with history of MI 2021- PCI to LAD/RCA. HTN. DM2
* Meds: ASA 81mg daily, Ramipril 5mg OD, Atorvastatin 20mg
* Presents with symptoms suggestive of CHF.

* On examination
* BP 145/70 mmHg, HR 94 bpm, 02 96% RA
* JVP elevated. Normal heart sounds.
* Mild leg edema

* EKG: Sinus rhythm. Septal infarct pattern

19 20
Case 3 Case 3
* Echocardiogram: * Patient started on Furosemide for diuresis, and then initiated
« Severe LV systolic GDMT= Guideline Directed Medical Therapy
dysfunction.
LVEF 25%
Myheart.net © 2018
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g p— Ace Inhibitors Mechanism of Action
g VASOCONSTRICTION
g ALDOSTERONE
< VASOPRESSIN
: é SYMPATHETIC
Reassess LYER,Symptorms, ilicl Aisk g BRADYKININ
ﬂ A T nntory dicininase i
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Canadian Cardiovascular Society guidelines 2021
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ACE-i

Placebo
=1284__—
%
Mortality Enalapril
n=1285
n = 2589
CHF
= NYHA 1111l
-EF <35
SOLVD (Treatment) 0 6 12 18 24 30 36 42 48

Months
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ngiotensin |I' Receptor Blockers (ARB)

Survival

Placebo

Val-HeFT : 2 15 18 21 24

Months

[3-Adrenergic Blockers
1

P< 0.00005

ICCC NYHA lII-IV Placebo
n=2647 17.3%

Annual Mortality: bisoprolol=8.2%; placebo=12%
Mean Follow-up 1.4 years

CIBIS-I 209 400
Days
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ngiotensin |l Receptor Blockers (ARB)

Angiotensinogen

Other pathways
ATH

Receptor
Blockers
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Angiotensin |
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Adrenergic Blockers
Mechanism of action

‘Supplemental Table S3. Evidence-based heart failure medications and doses in the

management of patients with heart failure with reduced ejection fraction

Dose arget Dose
ACE Inhibitors
Captopril 6.25-12.5 mg TID 25-50 mg TID
Enalapri 1.252.5 mg BID 10 mg BID
Lisinopril 25:5mg OD 20-35 mg OD
Perindopril 24mg 0D 4-8mg OD
Ramipril 1.52.5 mg BID 5mg BID
Trandolapril ___———f2mgob————— 4mg OD_
oekers
Bisoprolol 1.25 mg OD 10 mg OD
Carvedilol 3.125mg BID 25 mg BID*
letoprolol CRIXL™ 12,525 mg OD 200 mg OD
ARBs
Candesartan ~ 4mgoD 32 mg OD
Valsartan 40 mg BID 160 mg BID
Spironolactone 12.5mg OD 50 mg OD
Eplerenone 25mg OD 50 mg OD
Hydralazine 375mg TID 75 mg TID
Isorbide dinitrate 20 mg TID 40mg TID

750 mg BID if weight is >85 kg
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Aldosterone Inhibitors Spironolactone

Annual Mortality

ALDOSTERONE Aldactone 18%; Placebo 23%

aldosterone receptor SIRVEL
(myocardium, arterial walls, kidney)
IC0||agen A Aldactone

? Retention Na* I = g
+ Retention H,0O ma deposition Ni= 1663

NYHA [1I-IV/ ’ p <0.0001

0 5 Mean follow-up 2
Fibrosis Py

« Excretion K* ; - myocardium
) =P Arrhythmias - mecard RALES Placebo
« Excretion Mg2* T e

30 36

Supplemental Table S3. Evidence-based heart failure medications and doses in the
E p le renone management of patients with heart failure with reduced ejection fraction

(|NSPRA) Drug art Dose arget Dose
ACE Inhibitors

Captopril 6.25-12.5mg TID 2550 mg TID
; ntey Enalapril 12525 mg BID 70 mg BID
Primary Endpoints: . 5 Lisino‘:)ril 255 mggOD 20-35 ig oD
CV death or HF hospitalization Perindopril 24mg 0D 48 mg OD
Ramipril 12525 mg BID 5mg BID
Trandolapril 1-2 mg OD 4mg OD
Beta-blockers
Bisoprolol 1.25 mg OD 10 mg OD
) Carvedilol 3.125 mg BID 25mg BID”

s Metoprolol CR/XL** 12.5-25 mg OD 200 mg OD
ARBs
Candesartan 4 D 32 mg OD

1

%aliaﬂan/ 40 mg BID
ldosterone i

B e o 3 R . i 125 mg OD 50 mg OD
Eplerenone 25 mg OD 50 mg 0D
odilatators
Hydralazine mg HD——— 75mg TID
isorbide dinitrate 20mg TID 40mg TID
50 mg BID if weight is >85 kg

Primary ondpoint until May 25% 2010 Primary endpoint until March 18, 2011

WR IS =083 054,074 P <0001 HR[95% CI) = 066 057,077 P <0.0001

Since the prematur f the trial due to efficacy on
(mean follow-up of 21 mor

ENTREST LCZ696: A First-in-Class Angiotensin Receptor Neprilysin
Inhibitor e

IPARADIGM-HF Trial

(liver secretion)
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» Sacubutril (Neprilysin inhibitor) + Valsartan 7 [}
(ARB) \ ‘Angiotensin Il
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Angiotensin Neprilysin Inhibition With LCZ696
Doubles Effect on Cardiovascular Death of Current
Inhibitors of the Renin-Angiotensin System

Angiotensin Angiotensi

receptor ACE neprilysin
blocker inhibitor inhibition

% Decrease in Mortality

Effect of ARB vs placebo derived from CHARM-Alternative trial
Effect of ACE inhibitor vs placebo derived from SOLVD-Treatment trial
Effect of LCZ696 vs ACE inhibitor derived from PARADIGM-HF trial

WARNINGS AND PRECAUTIONS

1 Pregnancy (Serious Warning and Precaution),

— When used in pregnancy angiotensin receptor (AT1) blockers (ARB) can cause
injury to or even death of the developing fetus. When pregnancy is detected,
sacubitril/valsartan should be discontinued,as soon as possible:

1 Co-administration with ACEi

— sacubitril/valsartan must not be administered with an ACEi due to the risk of
angioedema. Sacubitril/valsartan must not be initiated until at least 36 hours
have elapsed following discontinuation of ACEi therapy. If treatment with
sacubitril/valsartan is stopped, ACEi therapy must not be initiated until 36 hours
after the last dose of sacubitril/valsartan.

1 Co-administration with ARB

— sacubitril/valsartan should not be co-administered with any other drug
formulation containing an ARB, due to the angiotensin Il receptor blocking
activity of sacubitril/valsartan by its valsartan moiety:

Table 3. Adverse Events during Randomized Treatment.*

Lcz696 Enalapril
Event (N=4187) (N=4212)
ro. (%)

Hypotension

Symptomatic 588 (140) 388 92)

Symptomatic with systolc blood pressure <90 mm Hg, 12(27) 59(14)
Elevated serum creatinine

225 myel 139 33) 188 (43)

=30 myjdl @) 820
Elevated serum potassium

>5.5 mmljiter 674(16) n707.3)

56,0 mmiter 181(43) 236 (5.6)
Cough (13 601 (14.3)
Angioedemat

No treatment or use of antihistamines only 10(02) 501

Use of catecholamines or glucocorticoids without 6(01) 4(01)
hospitalization

Hospitalization without airway compromise. 3(01) 1(<01)

Airway compromise 0 0

DOSAGE FORM/ STRENGTH

ENTRESTO- (sacubitril/valsartan) film-coated tablets:
124.3mg sacubitril/ 25.7mg valsartan
* Equivalent to 40mg valsartan monotherapy:
148.6mg sacubitril/ 51.4mg valsartan
* Equivalent to 80mg valsartan monotherapy:
* Equivalent to 100mg of LEZ696 in the Paradigm HF study

197.2mg sacubitril/ 102.8mg valsartan
= Equivalent to 160mg valsartan monotherapy:
* Equivalent to 200mg of LEZ696 in the Paradigm HF study

Ivabradine: pure heart rate reduction

closed

1'%
Y reduction

-40 mV

-70 mV X

Ivabradine

kinhibition reduces the diastolic depolarization slope, thereby lowering heart rate
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S 'fm Primary composite endpoint

Ivabradine n=793 (145%PY)  Placebo n=937 (17.7%PY)

Cumulative frequency (%) HR = 0.82 [95% C1 0.75-0.90] p<0.0001

—— Ivabradine
—— Placebo

Months

Subgroup analysis

> Patients with baseline heart rate > 75 bpm
63% of the Shift patients (N = 4150)

Post-hoc analysis

> Requested by European Medicines Agency

> Ivabradine was approved in Europe and indicated for HF patient
with a heart rate 2 75 bpm based on this analysis

HF hospitalization benefits

Standard therapy &

18
Months

> The curves for ivabradine and placebo begin to diverge at 3 months, and the
difference is statistically significant at 6 months

Mortality benefits in patients SH
with high heart rate (275bpm)

Cumulative frequency (%)
HR = 0.83 (0.71-0.97)
10166
tandard therap

CV mortality

tandard therap

Ivabradine

12 18
Time (months)

All-cause mortality > 17% reduction, (p<0.0109)

HF mortality, > 39% reduction, (p<0.0006)
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SGLT-2 Inhibitors

Dapagliflozin in Patients with Heart Failure and Reduced Ejection Fraction

John V. McMurray, M.D,, Scott D. Solomon, M.D,,Silvio E. Inzucchi, M.D., Lars Kaber, M.D., D.M.Sc. Mikhail N. Kosiborod, M.D., Felipe A. Martinez,
M.D,, Potr Porikowski, M.D., Ph.D., Marc 5. Sabatine, M.D, M.PH. Inder . A .. Jan Bélohlivek, M.D., Ph.D., Michacl Bohm, M., Ph.D.
ChernEn Chiang, M.D. Ph.D., et al, for the DAPA-HF

Committees and Investigators”

DAPA-HF Trial

* 4744 patients with NYHA 2-4
* HFREF (LVEF <40%)
» Diabetes not necessary
* Randomized:
* Dapagliflozin 10mg daily vs Placebo
* Primary outcome:

» Composite: worsening HF/hospitalization or cardiovascular
death
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Table 1. (Continued.)

Biguanide
Sulforylurea
DPP-4 inhibitor

Dapaglifiozin
Characteri 373)
Heart falure medication — no. (%)
Diuretic 2216 (93.4)
ACE inhibitor 1332 (56.1)
ARB 675 (28.4)
Sacubitril-valsartan 250 (105)
Beta-blocker 2278 (96.0)
Mineralocorticoid receptor antagonist 1696 (71.5)
Digtalis 445 (18.8)

Glucose-lowering medication — no.total no. (%)

504/993 (50.8)
228/993 (23.0)
161/993 (16.2)

Placebo
(N=2371)

2217 (93.5)
1329 (56.1)
632 (26.7)
258 (109)
2280 (96.2)

(70.6)

(18.6)

1674
442

512/990 (51.7)
210/990 (21.2)
149/990 (15.1)
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B First and Recurrent Hospitalizations for Heart Failure
06
Hazard ratio, 0.70 (95% C1, 0.58-0.5)
P<0.001
05
Placebo
04
_ Empagiflozin

anuzzi, M.D., Subodh Verma, M.D., Ph.D.

ORIGINAL ARTICLE

Hiroyuki Tsutsui, M.D., Mart
EMPEROR-Reduced Trial Investigators™

Cardiovascular and Renal Outcomes with Empagliflozin in Heart Failure

Milton Packer, M.D., Stefan D. Anker, M.D., Ph.D., Javed Butler, M.D., Gerasimos Filippatos, M.D., Stuart . Pocock, Ph.D., Peter Carson, M.D,, James

a Brueckmann, M.D., Waheed Jarmal, M.D., Karen Kimura, Ph.D., etal, for the

Mean Number of Events per Patient

o1

270 360 450 sd0 60 720 810

Days since Randomization
No. at Risk +
Placebo 1867 1820 17&2 1526 185 1017 732 47 25 138
Empaglifiozin 1863 1826 1768 132 1283 1008 732 495 22 L8
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VERICIGUAT

[ -]

Figure |

e,

Vericiguat in Patients with Heart Failure and Reduced

Ejection Fraction

Paul W. Armstrong, M.D., Burkert Pieske, M.D., Kevin J. Anstrom, Ph.D., Justin Ezekowitz, M.B., B.Ch.,

Adrian F. Hernandez, M.D., M.H.S., Javed Butler, M.D., M.P.H., M.B.A., Carolyn S.P. Lam, M.B., B.

Piotr Ponikowski, M.D., Adriaan A. Voors, M.D., Ph.D., Gang Jia, Ph.D., Steven E. McNulty, M.S.,

Mahesh J. Patel, M.D., Lothar Roessig, M.D., Joerg Koglin, M.D., Ph.D., and Christopher M. O'Connor, M.D.,

for the VICTORIA Study Group*

, Ph.D.,
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A Primary Outcome

Hazard ratio, 0.90 (95% C, 0.82-0.98)
P=002

Vericiguat

2 3
H g
§ H
S k-
H £
= =
3 3
£ £
S S
Months since Randomization

No. at Risk No. at Ris!

Placebo 2524 2053 1555 1097 772 559 324 110 0 Placebo.

Vericiguat 2526 2099 1621 1154 826 577 348 125 1 Vericiguat

B Death from Cardiovascular Causes
Hazard ratio, 0.93 (95% Cl, 0.81-1.06)

Vericiguat

Placebo

8

Months since Randomization

k
2524 2370 1951 1439 1045 768 471
2526 2376 1968 1468 1070 779 487

28 n
157 0
185 1

C Hospitalization for Heart Failure

Vericiguat 2526 2098 1620 1153 825 577 348 125 1

D Death from Any Cause or Hospitalization for Heart Failure
0.559Hazard ratio, 0.90 (95% Cl, 0.83-0.98

Hazard ratio, 0.90 (95% CI, 0.81-1.00) 050

Vericiguat

Vericiguat

b3 ES
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2 k1

k] 3

£ £

S <]

o0 4 8 12 16 20 24 2 32
Months since Randomization Months since Randomization

No. at Ri No. a
Placebo 2524 2052 1554 1096 771 558 323 110 0 Placebo 2524 2053 1555 1097 772 559 324 110

Vericiguat 2526 2099 1621 1154 826 577 348 125
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DRUGS to AVOID in HFReF

* Calcium Channel blockers

« Class Ic anti-arrhythmic
medications

* NSAIDS

* Cold/cough meds with
ephedrine

* Thiazoladinediaones

57
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Case 3 - 3 months later

¢« Patient feeling a lot better.
* Meds:
* Entresto 48 mg po BID. (Switched from Ramipril with 48h washout)
* Bisoprolol 5mg po daily. (Feels fatigued on Bisoprolol)
« Empaglifozin 10mg daily
* Spironolactone 25mg po daily
* ASA 81mg daily, Atorvastatin 20mg OD

* Vitals:
« BP 95/60 mmHg. HR 82 bpm. (SINUS RHYTHM)
* JVP not elevated. Normal heart sounds. No edema

« ?Further medication additions?

59
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Case 3 -3 months later
« Patient started on Ivabradine 5mg po bid

* BP: 90/60 mmHg. HR 65 bpm.
* JVP not elevated. Normal heart sounds. No edema.

* Repeat ECHOcardiogram
LV systolic mildly improved. LVEF ~30%.

Long term sequelae of Severe LV systolic
dysfunction

Ventricular Fibrillation

clectricl signals.
i the ventricles

y | i | i ‘
Ventrcula Tachcardia ECG '\/\/V‘VW“MAWM”‘VWW

UL
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Implantable
Cardiac
Defibrillators

62

Implantable * Indications:
Cardiac + PRIMARY prophylaxis

Defibrillators

+ SECONDARY prophylaxis

RECOMMENDATION

51. We recommend consideration of primary ICD ther-
apy in patients wi

¥ Lichemic cudiomyopathy, NYHA dass ILIIL, EF

< 35%, measured at least 1 month post MI, and

at least 3 months post coronary revascularization

procedure (Strong  Recommendation;  High-
Quality Evidence); or

ii. Ischemic cardiomyopathy, NYHA class 1, and an

EF < 30% at least 1 month post MI, and at least

3 months post coronary revascularization proced-

ure (Strong Recommendation; High-Quality Ev-

Primary Prophylaxis G

| 1] d iC atio ns iii. Nonischemic cardiomyopathy, NYHA class L1111,

EF < 35%, measured at least 3 months after

tiration and optimization of GDMT  (Strong
Recommendation; High-Quality Evidence).

52. We recommend against ICD implantation in patients
with NYHA class IV symptoms who are not expected
t0 improve with any further therapy and who are not
candidates for cardiac transplantation or mechanical
circulatory support (MCS) (Strong Recommendation;
Moderate-Quality Evidence).

CCS Guidelines 2021

How an implantable cardiac defibrillator
works
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MADIT II- NEJM 2002

* 1232 patients ischemic cardiomyopathy. ICD vs Conventional

Case4

* 48F admitted to hospital with congestive heart failure.

therapy « Echocardiogram: Severe global hypokinesis, LVEF 25%.
« Coronary angiogram: Normal coronaries.
* Patient initiated on GDMT.
* Entresto
* Bisoprolol
Year * Empagliflozin
i mam e 3 * Spironolactone
67 68
Case 4 Case4
« 3 months later, patient remains stable, euvolemic * 12 Lead EKG: Sinus rhythm. LBBB.
* NYHA 2.
1 !
* Repeat ECHOcardiogram: Y W
* LVEF 30%. No significant change
« Cardiac MRI:
* LVEF 28%. No LGE.
Ve w er
« Diagnosis: Nonischemic cardiomyopathy
69 70
Cardlac SynChronlzatlon Wide QRS complex due to electrical delay
Therapy
CRT leads to
improved
~ A o= = 5 interventricular Narrow QRS complex due to CRT
synchrony
71 72
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Cardiac Resynchronization
Therapy

* Benefits:
* Improved symptoms
* Reduction of mortality
+ Improved cardiac output
* Improvement of LVEF
+ ?Reduction of arrhythmia burden

Cardiac Resynchronization Therapy

EBenefit u No Benefit
* NYHA>1 - Narrow QRS
+ LBBB (wider the better) (<120msec)
* NYHA >1, EF<50% with - RBBB
AV block (BLOCK-HF — Atrial fibrillation (unless
trial) AV nodal ablation)

73
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RECOMMENDATION

58. We recommend CRT for patients in sinus rthythm
with NYHA class II, III, or ambulatory class IV HF
despite optimal medical therapy, a LVEF < 35%, and
QRS duration > 130 ms with left bundle branch
block (LBBB) (Strong Recommendation; High-
Quality Evidence).

59. We suggest that CRT may be considered for patients
in sinus rhythm with NYHA class II, III, or ambu-
latory class IV HF despite optimal medical therapy, a
LVEF < 35%, and QRS duration > 150 ms with
non-LBBB (Weak Recommendation; Low-Quality
Evidence).

CCS HF guidelines 2021

Case4

« Patient had successful CRT-d implantation
* 3 months later, patient feeling well.

* Repeat ECHOcardiogram. LVEF 60%!

Wide QRS complex due t lectricldelay

r

“r\ﬁm\” ‘W.P’
|
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HEYEF: LVEF < 40% AND SYMPTOMS

Standard Therapies

xo,0m

Assess Clinical Factors for Additional Interventions

Canadian Cardiovascular Society guidelines 2021

The End

77
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