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“The very essence of
cardiovascular medicine

is the recognition of early
heart failure !

Sir Thomas Lewis 1881 —1945



Classification of Heart Failure Based on EF

a HF with )
improved EF
(HFimpEF):
-~ I HF with a
baseline LVEF <
HF with 40%, a 2 10
. HF with mid- preserved point increase
HF with range EF EF (HFpEF): from baseline
reduced EF (HFmrEF): HE with LVEF, and a
(HF"E_F): HF with LVEF LVEF > 50% second
HF with 41 -49% measurement
LVEF < 40%

of LVEF > 40%

Bozkurtet al. ESC 2021;23:352-380, Heidenreich et al. Circulation 2022;145:895-e1032



Staging of HF
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Stage C: Prevent HF readmissions
Secondary

Prevention

Stage B: Prevent signs and

) ; symptoms of HF
Primary Prevention/Pre-HF

Stage A: Prevent development

: ) ) of HF risk factors
Primordial Prevention

Heidenreich PA et al. ) Am Coll Cardiol. 2022;79(17):e263-e421



e Newly diagnosed HF
e No former history
of HF

e Worsening
symptom/signs/
functional capacity,
and/or requiring
escalation of
therapies such as IV
or other advanced
therapies

and/or hospitalization

Heidenreich PA et al. ] Am Coll Cardiol. 2022;79(17):e263-e421

e Improving
symptoms/signs and
or functional capacity

Improving HF: Persistent HF:

e Persistent HF with
ongoing
symptoms/signs and
or limited functional
capacity

Do not use
“Stable HF”,
instead,

use
“Persistent”

Trajectory Of Heart Failure

New onset / de novo
HF:

¢ Resolution of
symptoms and signs
of HF, with resolution
of previous
structural/functional
heart disease after a
phase of symptomatic
HF

Do not use
“Recovered
HF” instead,
use “HF in
Remission”
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Recommendations for Patients at Risk of HF & Pre-HF

At Risk for HF (Stage A)

Pre-HF (Stage B)
Primary Prevention

Preventing the Syndrome

Patients with hypertension

Patients with Type 2 diabetes and
CVD or high risk for CVD

Patient with recent Ml and LVEF
<40%

e _,_
Patient with LVEF <30 %; >1y
survival; >40 d post Ml >

Patients with nonischemic ——) Genetic counselling and testing
cardiomyopathy (2a)

Patients with CVD

Patients with exposure to
cardiotoxic agents

Patients at risk for HF ——]p- Natriuretic peptide screening (2a)

Validated multivariable risk score

. .
Patients at risk for HF ——- (2a)

Continue Lifestyle modification and management strategies implemented in Stage A, through Stage B

Abbreviations: ACEi indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BP, blood
pressure; CVD, cardiovascular disease; HF, heart failure; ICD, implantable cardioverter-defibrillator; LVEF, left ventricular
ejection fraction; MI, myocardial infarction; and SGLT2i, sodium glucose cotransporter 2 inhibitor.

Heidenreich PA et al. ] Am Coll Cardiol. 2022;79(17):e263-e421 ©



AHA/ACC/HFSA Heart Failure 2022 Guideline

Symptomatic HF with

Symptomatic HF with
LVEF 61%~-49%

LVEF 250%

Heidenreich PA et al. ] Am Coll Cardiol. 2022;79(17):e263-e421



Targets for HFrEF Pharmacotherapy

5 Pathways 4 Drug Classes 3 More Drugs
h (ARB ARNI
& \\(\0@ ACEi -y lvabradine
.\O\,Q’ . \QQQ Q BB~
O \ —— 4 Hydralazine\ISDN
MRA Vericiguat

SGLT2i




Management of HFrEF (Stage C)

STEP 1: Initiation of Quadruple therapy*

l 1 1 1

ARNi /ACEI or ARB Evidence-based BB MRA SGLT2i

Diuretics for volume management as needed

STEP 2: Titrate to target/max tolerated doses once all classes of medications are initiated

STEP 3: Reassess symptom control and LV function and consider additional therapies

l l l l

Hvdralazine/ISDN Ivabradine Vericiguat
NYHX\ FC 111-1V African NYHA FC II-111 in NSR on High risk NYHA FC 11-1VV Digoxin
- . max tolerated BB with HR > patients with recent HF Symptomatic HF
American population o -
70 bpm hospitalization

*Medications can be started simultaneously initially (low) doses
OR
Alternatively, therapy may be started sequentially with sequence guided by patient-specific
factors (without need to achieve target doses before initiating next medication)

ARNI= angiotensin receptor neprilysin inhibitor, ACEi= angiotensin-converting enzyme inhibitor ARB, angiotensin receptor blocker, BB = beta-blocker,

Heidenreich PA et al. J Am Coll Cardiol. 202 2; 79( 17) ‘:e263-e421 ISDN=isosorbide dinitrate, LVEF= left ventricular ejection fraction, MRA= mineralocorticoid receptor antagonist, NYHA= New York Heart Association,

SGLT2i=sodium-glucose cotransporter2 inhibitor



Relative Risk Reduction of Combination GDMT

Treatment CV-Mortality or HF-Hospitalisation HR 95%-C1
ARNI + BB + MRA + SGLT2 —— 0.36 [0.29; 0.46]
ARNI + BB + MRA + Vericiguat —— 0.43 [0.34; 0.55]
ARNI + BB + MRA + Omecamtiv —— 0.44 [0.35; 0.56]
ACEl + BB + MRA + IVA —i— 0.49 [0.39; 0.61]
ACEI + BB + MRA + Vericiguat —— 0.54 [0.43; 0.67]
ACEl + ARB + BB + Dig —— 0.73 [0.62; 0.85]
ARNI + BB + MRA —i— 0.47 [0.38; 0.58]
ACEIl + BB + MRA —— 0.58 [0.47; 0.71]
ACEIl + BB S 0.65 [0.55; 0.77]
ARNI + BB —— 0.68 [0.58; 0.79]
ACEIl + BB -+ 0.84 [0.73; 0.96]
ACEI + BB + Dig - 0.84 [0.73; 0.96]
ACEl + Dig 1.00
BB — 0.75 [0.65; 0.87]

0.25 0.5 1 2

Cumulative risk reduction if all evidence based medical therapies are used: RRR 74% ARR 25.9% NNT 3.9 within 24
months to save one life.
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Tromp, J. et al. J Am Coll Cardiol HF. 2022;10:73-84



Timing of GDMT Benefits in HFrEF

37 All-cause mortality Clinical benefits within 30 days

Hazard ratio, 0.63 (95% Cl, 0.54-0.74)
P<0.001
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Timing of GDMT Benefits in HFrEF

Weeks After Randomization

HR (dapaglifiozin vs placebo)
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EMPEROR- REDUCED

Combined risk of death, hospitalization for
HF or an emergent/urgent HF visit; HR 0.76,
95% Cl: 0.67-0.87), P <0.0001.

This benefit reached statistical significance at
12 days after randomization.

DAPA-HF

CV death or Hospitalization for HF or an Urgent HF visit
49% reduction in events by Day 28
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A Multinational Observational Study: Initiation of Novel GDMT
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Treatment within hundred days of HFH discharge

Proportion of New GDMT users who initiated

Japan

Savarese G et al. ] Am Coll Cardiol HF. 2023;11(1):1-14.

Sweden

4

U.S.

W Dapagliflozin
W Sacubitril/valsartan
B ACE inhibitor/ARB
H BB

MRA

13



Target Doses Achieved Vs Discontinuation Rates

Dapagliflozin Sacubitril/Valsartan

‘ M Discontinued
76% 28% W Switch to sacubitril/valsartan

W Start dose
ACE inhibitor Low dose

50% Intermediate dose
6.7%
’ M Target dose
[0)
>% 7.2%
ACEl=angiotensin-converting enzyme; ARB = angiotensin receptor blocker;
BB=beta-blocker; MRA = mineralocorticoid receptor antagonist

14
Savarese G, et al. )] Am Coll Cardiol HF. 2023;11(1):1-14.



Challenges for Achieving Optimal Therapy in HF

* So little BP, so many drugs

* Impaired renal function

* Electrolyte imbalance and intolerance
* Multiple comorbidities

e Clinical inertia



Conventional Sequencing Vs 3 Step Sequencing GDMT In HFrEF

All steps achieved within 4 weeks and up-titrated as tolerated

Conventional Sequencing

Step 1: ACEi/ARB Step 3

4 v

Step 2

Add ARNI Add ARNI

Step 1
Step 3: MRA

A 4

Step 4. ARN | ARNI = angiotensin receptor neprilysin inhibitor, HFmrEF = heart failure with mildly
* reduce ejection fraction, MRA = mineralocorticoid receptor antagonist, SGLT2i = sodium-
glucose co-transporter 2 inhibitor, HFrEF = heart failure with reduced reduce ejection

I Packer M, McMurray JJV. Rapid evidence-based sequencing of foundational drugs for heart failure and
. a reduced ejection fraction. Eur J Heart Fail. 2021;23(6):882-894.
Step 5: SGLT2i

6 months to reach GDMT 16




Table 3: Suggested sequencing of Guide Directed Medical Therapy

ARNI BB* MRA SGLT2i
Initiate low Initiate low Initiate low o
Day 1 o Initiate
dose dose dose
, Titrate as , ,
Week 1-2 Continue Continue Continue
tolerated
Titrate as Titrate as Titrate as
Week 2-4 Continue
tolerated tolerated tolerated
Titrate as Titrate as _ .
Week 3-6 Continue Continue
tolerated tolerated
Beyond week
Y 5 Continue Continue Continue Continue

*beta-blocker up-titration prioritized.

ACEi = angiotensin converting enzyme inhibitor; ARB= angiotensin receptor blocker; ARNI=angiotensin recpetor neprilysin
inhibitor; MRA=mineralocorticoid receptor antagonist; and SGLT2= sodium-glucose cotransporter 2, BP=Blood pressure,

K=Potassium, eGFR = estimated glomerular filtration rate,
Greene SJ, Butler J, Fonarow GC. Simultaneous or Rapid Sequence Initiation of Quadruple Medical Therapy for Heart Failure-Optimizing Therapy
With the Need for Speed. JAMA Cardiol. 2021;6(7):743-744.
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s Rapid Up-Titration of GDMT Effective and Safe?

C’_l: I-'lospltal @ Primary
LI~ discharge »
endpoint

® Week 1 Week 2 Week 3
Safety

Full optimal
GDMT doses

Main inclusion

i 180 day HF

* AHF ptready o ey

be discharged readmission
+ Noor sub- Nandomian or all-cause

optimal dose of 1:1;n= 1800 e

GOMT mortality
* Pre-dischar

NT-moeNP?'e

>1500 pg/ml
d Follow-up and therapy
adjustments per physicians
usual practice

Mebazaa A et al. Lancet.2022 18



Primary Endpoint

All-cause death or HF readmission through day 180

1.0 4
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é 0.8 - e——
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$ 0.7 4
c
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n
0.6 4
— Usual care
0.5 - — High intensity care
0 15 30 45 60 75 90 105 120 135 150 165 180
Study day

180-day RD 7.3%, 95% CI: 2.4-12.1; p=0.0034

Mebazaa A et al. Lancet.2022

Survival probability
o o
~ @
A 1

o
(o]
i

o
wn
1

All- cause mortality through day 180

\%—

~

— Usual care
— High intensity care

0 15 30 45 60 75 90 105 120 135 150 165 180

Study day

180-day RD 1.9%, 95% CI: 1.7-5.5; p=0.3068
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Achieving Target doses

More than 80% of high intensity care: 1/2 to full dose of GDMT

100 ~
90 - X 2
High Intensity Care
80 None
s <% Full optimal dose
70 4 mmm /2 —< Full optimal dose
=mm 2 Full optimal dose
;\; 60 by
£ 50+ Usual Care
Q
E None
40 < s <% Full optimal dose
= 4 —< Full optimal dose
30 4 === 2 Full optimal dose
20 4
10 ~
0 -

Pre-Rand D90 D180 Pre-Rand D90 D180 Pre-Rand D90 D180
ACE/ARBs/ARNI BB MRA

Mebazaa A et al. Lancet.2022



CASE1L

LM is a 64-year-old male with a past medical history significant for HFrEF (LVEF 27%),
T2DM, hypertension, stage 3b CKD hyperlipidemia (LDL -c55mg/dL) and obesity (BMI
36.8kg/m?) who presents for a follow up visit with the HF clinic. His physical exam reveals
jugular vein distension 9cm H,0 and 1+bilateral pedal edema.

-Metoprolol succinate 150 mg daily  BP 136/84 Scr: 1.5mg/dL
-Sacubitril/valsartan49/51 bid eGFR: 38 mL /min/1.73m
-Rosuvastatin 20mg daily EF 27% Alc: 7.5%
-Furosemide 20 mg daily K 5.2meq/L
-Aspirin 81mg daily Pulse 73bpm JVP 9cm H,0
-Metformin SA 1000 mg/day (max
tolerated dose) _ Which one of the following is the best to recommend for this patient?
-Glipizide XR 20mg daily A. Initiate empagliflozin 10 mg daily.

B. Increase metoprolol succinate 200 mg daily.
C. Initiate spironolactone 25 mg daily.
D. Titrate sacubitril/valsartan 97/103 mg twice daily.

21



SGLT2i HF Trials: DAPA-HF

Effect of dapagliflozin on change in eGFR from

Baseline

Day 14-720
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E 3 Placebo -2 85 (95%CI -3.17 to -2.53)
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§ e e S 3 Difference in slopes P <0.001
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E Day 0-14 . . '
£ <. Placebo -1.09 (95%C! -1.42 to -0.77) : o
& Dapagliflozin -4.19 (95%CI -4.52 10 -3.87) 3 S~
2 Difference in slopes P <0.001 Dapaglifiozin .
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¥

o

Days from randomization

Jhund Ps et al. Circulation .2021;143:298-309

Effect of dapagliflozin on the prespecified renal composite
outcome

HR 0.71 (95% Cl 0.44-1.16) P=0.17

Placebo

Dapagliflozin

0 12 15 18 2 24
Months since Randomization

0 3 6

Number at Risk

Dagaglifiozn 2372 224 2226 2141 2008 1570 1153 622
Placebo 2370 2276 2200 2117 1975 1537 1132 600 215
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SGLT2i HF Trials: EMPEROR-Reduced

Over 16 months eGFR deteriorated by
-4.2ml/min/1.73m2 placebo vs -0.9 ml/min/1.73m? on empagliflozin (p<0.0001)

Composite Renal Endpoint

=
/'o\
H 2\, 6+
2 @
g | 2
Ep )
&3 o
&E < O
i = RRR 50%
s o
Hy = ARR 1.5%
e é
3 £
< 3
8- Empagliflozin
.
9 T T T T 1 ! T : T
Base- 4 12 32 52 6 100 124 O 26 52 78 1 04 1 30
line Weak
No. at Risk Weeks After Randomization
Placebo 1792 1765 1683 1500 1146 745 343 76
Empaglflozin 1799 1782 1720 1554 1166 753 356 20

Hazard ratio 0.50 (50% reduction in risk)

(95% C10.32,0.77), P =0.0019
Packer M et al. N EnglJ Med 2020;383:1413-24.



Kidney Outcomes in SGLT2i

Empagliflozin

Canagliflozin Dapagliflozin

eGFR 220 to <45 ml/min/1.73m2
eGFR >25 to <75 ml/min/1.73m2 &| €GFR 245 to <90 ml/min/1.73m2
UACR >200 mg/g andUACR 2200 mg/g

DAPA-CKD? EMPA-KIDNEY?

eGFR 230 to <90 ml/min/1.73m2 &
UACR>300mg/g

CREDENCE!

Composite of: doubling of
SCr, ESKD, renal death

Composite of: 250% sustained Composite of: ESKD, a

decline in eGFR or ESKD, or CV sustained decline in eGFR
death or renal death <10 mL/min/1.73 m2

October 2018 June 2020 March 2022
- @@ a ]

1.Perkovic et al. NEJM. June 13, 2019 Heerspink HIL et al. N Engl ) Med 2020;383:1436-46.3. Herrington Wget.al N Engl J Med 2023; 388:117-127.
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Kidney disease progression Acute kidney injury

Mean Events/participants Event rate RR Events/participants Event rate RR

baseline eGFR, per 1000 patient-years (95%0) per 1000 patient-years (95%0)

ml/min per 1.73m’

SGAT2 Placeba SGIT2  Plxebo SGLT2 Placebo SGLT2  Placebo
inhibitor inhibitor inhibitor inhibitor

Diabetes
DECLARE-TIMISS 85 56/8582 102/8578 16 30 + 055 (039-0.76) 125/8574 175/8568 35 49 —.-4- 069 (0.55-087)
CANVAS Pragram 7 80/5795 814347 36 58 + 061 (0 45-083) 30/5790  28/4344 16 25 S me 066(039-111)
VERTIS CV 76 49/5499 27 26 34 —&——  076{049-119) 4205493  12M5 25 27 —-H 0495 (057-159)
EMPA-REGOUTCOME 74 51/4645 4702323 40 76 —.—l— 051(035-0.76) 45/4687 72333 25 62  —— 0-41(027-0.63)
DAPA-HF 63 1871075 241064 1 16 —a——  073(039-134) 311073 291063 1§ 24 ——— 079(050-125)
EMPEROR-REOUKED 61 13/927 n92g B 24 —-— 052 (0.26-1.03) 261927 329 2 27 —d:-—— 077 (046-128)
EMPEROR-PRESERVED 60 W466 44 15 18 — a1 082(05312]) 60/1466  B4ma72 20 28 . 069 (050-097)
DELIVER &0 33/1578 3752 95 1 ——m— 087(054-139) 59/1578 sa572 17 1S —TE—> 113(078-163)
CREDENCE 56 153/2202 2302199 27 4 —.— 064 (052-079) 862200 98/2197 17 20 —I—< -~ 0.85 (064-113)
SOLOSST-WHF 51 NANA  NANA ; w605 6m S5 59 094(055-259)
SCORED 44 3715292 52/5292 50 70 e 071(046-108) 116/5291 1145286 16 16 _I’ 104 (081-135)
DAPA-CKD 44 103455 73461 35 60 - 057{045-073) 481455 6A4St 15 2 — 066 (0-46-096)
EMPA-KIDNEY 36 1081525  15hs15 36 59 =i 055 (044-071) 731525 Biasls 24 37 —aH—  088(064120)
Subtotal: diabetes 67 739/40041  1020/33489 ~ . < 0.62(056-068)  766/40664 856/34087 - - < 079 (0-72-0.88)
No diabetes
DAPA-HF 63 10/1298 151307 50 B0 = 067 (0:30-149) 18/1295 301305 99 16 —_— 0.60{034-108}
EMPEROR-REDUCED 63 5/936 10/938 52 10 < 050(017-148) 20/936 34/938 16 28 a- 056 (032-098)
DELIVER® 63 1711551 17/1567 50 49 —o—-—» 1401(051-1.97) 30/1551 4701568 88 14 —.— 064 (0-41-102)
EMPEROR-PRESERVED 62 12/1531 121519 45 68 ———8—1— 068(033-140) 3711531 471519 12 15 ——a——  080(052-123)
DAPA-CKD @ J697 70701 29 S —a 051(034-075) 16697  :pm 1 15 —tat— o07s(039143)
EMPA-KIDNEY 39 191779 1571790 35 a7 - 074 (059-0.95] 34/1779 5401700 10 16 —.— 063 {041-0.97)
Subtotal: no diabetes 56 202/7792 28777812 - < 0.69{0.57-082) 1557789 2337811 . - - 0.66(0-54-0.81)
Total: overall 65 94147833 1307/41301 - | < 063(058-069) | 92148453 1089/41808 . < 077 (0:70-0-84)
Trend acrass triaks sorted by eGFR: r T T 1 Trend across trials sorted by «GFR: r T Y Y
Diabetes p=0.87; 025 050 075100 150 Diabetes p«0-02; 025 0S50 075100 150
No diabetes p-0-86; — —p No diahetes p-0-66; — —)
Heterageneity by dishetes statux: p-0:31 Favours SGLT2 inhibitor  Favours placeba Heterogeneity by dishetes status: p=012 £ 0 SGITD inhibitor  Favours placebo

Figure 1: Effect of sodium glucose co-transporter-2 inhibition on kidney disease outcomes by diabetes status

Kidney disease progression was defined as a sustained decrease in eGFR (250%) from randomisation, a sustained low eGFR, end-stage kidney disease, or death from kidney failure in all presented trials.
Outcome definition details for each trial are provided in the appendix (pp §-11). Rate values are not presented for the combined subtotal and total populations due to the heterogeneity in rates across
the individual triaks. eGFR=estimated glomerular filtration rate. RR=relative risk. SGLT2=sodium glucose co-transporter-2. NA=not available. *One participant without diabetes in DELIVER was missing
a baseline creatinine measurement and was excluded.

Lancet 2022



Improving Tolerability with the other Key Medications

o'”;

SGLT2i

Greene and Khan. JACC 2021;77(11):1408-11

Potential enabling effects

Potential impact of tolerance on
other GDMT

Minimal to no effect on BP

Slow progression of renal
dysfunction & risk of ESRD

Decreases risk of hyperkalemia

<>ARNI
<—>MRA

MARNI
TMRA

N ARNI
TMRA
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Aldosterone Antagonists (AA)

Treatment

¥

[ HFrEF Stage C ]

ACEi/ARBs and beta blockers
with diuretic as needed

v
(NYHA class lI-1IV )
*eGFR =30
* Men: SCr < 2.5 mg/dL
* Women: SCr < 2.0 mg/dL
\.K<5'0 mEq/L j

a
Add

!

b4

Select initial dose
' B

(.

Titrate doses every 2 weeks until maximum tolerated or

target dose is achieved

* Monitoring: electrolytes (especially potassium) and renal
function in 2-3 days and 7 days after initiation/titration

* Then, check monthly for 3 months and every 3 months

\afterwards

~

J

2021 Update to the 2017 ACC Expert Consensus Decision Pathway for Optimization of Heart Failure Treatment:

27



Hyperkalemia Management

e Assess other medications that may increase
potassium
o Potassium supplements
o Salt substitutes

o Cyclosporin, Tacrolimus, NSAIDs, trimethoprim
etc.

e Replace ACEi/ARBs by ARN:i (if not yet done)

e Assess for acute increase in potassium vs. chronically
elevated potassium

e Assess changes in renal function

e |dentify source of Lab errors

e Educate patients and provide a list of food that are
high in potassium content

e Use potassium binders

28



CASE1L

LM is a 64-year-old male with a past medical history significant for HFrEF (LVEF 27%),
T2DM, hypertension, stage 3b CKD hyperlipidemia (LDL -c55mg/dL), and obesity (BMI
36.8kg/m?) who presents for a follow up visit with the HF clinic.

-Metoprolol succinate 150 mg daily  BP 136/84 Scr: 1.5mg/dL
-Sacubitril/valsartan49/51 bid eGFR: 38 mL /min/1.73m
-Rosuvastatin 20mg daily EF 27% Alc: 7.5%

-Furosemide 20 mg daily K 5.2meq/L

-Aspirin 81mg daily Pulse 73bpm

-Metformin SA 1000 mg/day (max
tolerated dose)
-Glipizide XR 20mg daily

Which one of the following is the best to recommend for this patient?
A. Initiate empagliflozin 10 mg daily.

B. Increase metoprolol succinate 200 mg daily.

C. Initiate spironolactone 25 mg daily.

D. Titrate sacubitril/valsartan 97/103 mg twice daily.
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Glycemic Effects of SGLT-2 Inhibitors

Reduction in HgbAlc (Empa-Reg Outcome Trial 2015)
 Empagliflozin 10mg daily = HgbAlc reduced by 0.54%
* Empagliflozin 25mg daily = HgbA1lc reduced by 0.6%

Hypoglycemic events
* Empa-Reg Outcome Trial (2015) :
* Empagliflozin 27.8% vs. Placebo 27.9%

 Emperor Reduced Trial (2020) :
* Diabetic group: Empagliflozin 2.2% vs. Placebo 2.4%
* Non-diabetic group: Empagliflozin 0.7% vs. Placebo 0.6%



CASE 2

A 65-year-old woman presents to the HF clinic with a new diagnosis of HFrEF (EF 30%,
NYHA class Il). She is euvolemic on examination, complains of occasional SOB, and has
slight lower extremity edema. Her PMH includes non-ischemic cardiomyopathy, obstructive
sleep apnea, and iron deficiency anemia. Weight has been stable since diagnosis.

-Lisinopril 5mg daily BP 110/77 Scr: 1.0mg/dL
-Amlodipine 10mg daily eGFR: 65 mL /min/1.73m
-Furosemide 20 mg daily EF 30% K 4.3meq/L

HR 70 BPM

Which one of the following is the best to recommend for this patient?
A. Add metoprolol succinate 12.5mg daily and discontinue amlodipine.
B. Switch lisinopril to sacubitril/valsartan 24/26 twice daily.

C. Increase lisinopril 10 mg daily.

D. Add spironolactone 12.5 mg daily.
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Early Versus Late Stages of Chronic Heart Failure

80 T]==-.__ Sudden death Progressive heart
See failure death
o ?D ] -"-.
~ 60 e
E oo Goal: Goal:
3 improve survival . Improve symptoms
-ﬁ 40 — “'“‘n-f_”_d survival
& 30- |
< Combination of
5 20— One drug several drugs
g 10~
0 | |

1 year 2 years 3 years

Time after diagnosis
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Post—Discharge Survival by Beta—Blocker Treatment Group

l.OOJ,

—r = Withdrawn Not Treated === Continued Newly Started
25
2
& 20+
e
c
> 15
:-é 10
-t -
o
— il
5
0 -
) Ll 1 | ] ] T
0 15 30 45 60 75 90
Days Since Discharge
Patlents at risk:
Withdrawn 79 77 73 68 66 26 10
Not Treated 303 275 269 262 242 114 51
Continued 1350 1303 1268 1236 1123 536 224
NewlyStarted 632 609 591 575 531 274 110

33
Fonarow et al. JACC 2008



CASE 2

A 65-year-old woman presents to the HF clinic with a new diagnosis of HFrEF (EF 30%,
NYHA class Il). She is euvolemic on examination, complains of occasional SOB, and has
slight lower extremity edema. Her PMH includes non-ischemic cardiomyopathy, obstructive
sleep apnea, and iron deficiency anemia. Her weight has been stable since diagnosis.

-Lisinopril 5mg daily BP 110/77 Scr: 1.0mg/dL
-Amlodipine 10mg daily eGFR: 65 mL /min/1.73m
-Furosemide 20 mg daily EF 30% K 4.3meq/L

HR 70 bpm

Which one of the following is the best to recommend for this patient?
A. Add metoprolol succinate 12.5mg daily and discontinue amlodipine
B. Switch lisinopril to sacubitril/valsartan 24/26 twice daily

C. Increase lisinopril 10 mg daily

D. Add spironolactone 12.5 mg daily
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CASE 3

A 76-year-old woman who presents with mild exertional dyspnea and dizziness, which she noticed
recently while walking. She becomes SOB when walking on hills but still walks about %2 mile per day. She
believes her symptoms of dizziness started with initiation of sacubitril/valsartan 24/26 mg twice daily. She
really enjoys her morning walking routine and wants to know if she can stop sacubitril/valsartan. She has
had mild pedal edema in the evenings for many years. She has a history of HFrEF, HTN, MI 2 years ago,
depression, GERD, and hyperlipidemia. She is negative for orthostatic vital signs.

* Carvedilol 12.5 mg twice daily BP 110/78 Scr: 1.2mg/dL
e Sacubitril/valsartan 24/26 twice EE 359 eGFR: 60 mL /min/1.73m
daily K 4.5meq/L

* Torsemide 20 mg daily Ui SOIBRIg

* Aspirin 81 mg daily

* Simvastatin 20 mg at bedtime What is the best recommendation for this patient currently?
A. Switch from carvedilol to metoprolol succinate 100mg daily and monitor BP
and symptoms.
B. Stop sacubitril/valsartan 24/26 twice daily and monitor BP and symptoms.
C. Increase her fluid intake which will help with her symptoms of dizziness.
D. Make no changes to her medications.
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Hypotension Etiology
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Angiotensin-Converting Enzyme
Inhibitors

CONSENSUS:5.5% incidence requiring
discontinuation.

SOLVD: 2x more common in ACEI group
(14%)

Factors associated: hyponatremia,
recent diuretic augmentation

No defined BP.

Temporary reduction rather than
withdrawal.

Cautela et al. Euro J of HF202022;1357-1365

Angiotensin Il Receptor Blockers

CHARM-AIt: 9/10 tolerated ARB when
pt previously had hypotension with
ACELI.

Val-HeFT: Valsartan effect on
morbidity/mortality similar across all
baseline SBP categories

Angiotensin Receptor-Neprilysin
Inhibitor

PARADIGM-HF: hypotension was common.
Occurred with 13.4% but only 2.7% had
SPB<90 w/ symptomes.

- Action: Reduced or temporarily stopped

ARNIi, waited for spontaneous
improvement (34%), or changed other
meds. Only 2.2% permanent dc.

- Pts with lower BP received comparable
benefits from ARNI.

PIONEER-HF: Similar rates of hypotension
when initiated with acute decompensated
HF. SBP >100mmHg



Beta Blockers

MOCHA: Dose related
improvement in LV function as
well as dose reduced
mortality/hospitalization with
carvedilol.

COPERNICUS: those with lowest
BP experienced the greatest
benefit from the medication.

Only saw BP transient.

Beta blocker trials showed low
discontinuation rates for
hypotension (0.3-0.6%)

\

Cautela et al. Euro J of HF202022;1357-1365

Mineralocorticoid
Receptor Antagonists

RALES: No difference in BP
reported in two groups
(placebo).

EPHESUS and EMPHSASIS-HF:

non-significant lower BP.

-Hypotension is infrequent.

Sodium-Glucose Co-
Transporter 2 Inhibitors

DAPA-HF: Mean SBP drop only
1.3mmHg. Older pts had similar
BP drop and derived benefit.

EMPEROR Reduced: No
significant difference in SBP vs
placebo.

Loop Diuretics

Dosage should be adjusted based
on congestion.

Hypovolemia is primary cause for
hypotension with these agents.

Filling pressures need to be
considered prior to titration of
other GDMT because if
hypovolemia more likely to have
more drastic impact on blood
pressure (ie ARNI).
N\




Take Away from Trial Data

v/
v/
v

v/

Cautela et al. Euro J of HF 2020 22, 1357-1365

Most evidence regarding low BP in HF is taken from
trials.

e May not be represented by real life patients
e Less baseline hypotension

Clinical judgement fueled characterization of
hypotension rather than pre-defined BP thresholds.

e Lack of consensus and makes clinical application difficult

Low BP was relevant when associated with symptoms.

e Symptoms should guide management!

Studies showed that those with lowest baseline BP drew
similar if not greater treatment benefits

e Suggests the short-term BP lowering effect are compensated by long
term beneficial systemic effects.



Management of Hypotension in HF patients

Asymptomatic Hypotension

No action is required, provided there is no evidence of organ
hypoperfusion

With improvement of HF status with GDMT and/or CRT, BP profile
usually improves

Symptomatic Hypotension

Use flexible diuretic dosing or reduce doses when no signs of
congestion

Avoid/discontinue non-HFrEF BP lowering medical therapies (a-
blockers, calcium channel blockers, nitrates)

Transition agents within a class (e.g. Carvedilol to Metoprolol)
Consider separate timing of medications that may cause hypotension
Assess non-cardiovascular causes of hypotension

Initiate and up titrate GDMT slowly with close follow-up and
monitoring

Check for orthostasis. Patients with postural hypotension should be
set up with compression stockings.

Consider cardiac rehabilitation

BP = blood pressure, CRT = cardiac resynchronization therapy, GDMT = guideline directed medical therapy,
HF = heart failure, non-HFrEF = non heart failure with reduced ejection fraction.
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CASE 3

A 76-year-old woman who presents with mild exertional dyspnea and dizziness, which she noticed
recently while walking. She becomes SOB when walking on hills but still walks about %2 mile per day. She
believes her symptoms of dizziness started with initiation of sacubitril/valsartan 24/26 mg twice daily. She
really enjoys her morning walking routine and wants to know if she can stop sacubitril/valsartan. She has

had mild pedal edema in the evenings for many years. She has a history of HFrEF, HTN, MI 2 years ago,
depression, GERD, and hyperlipidemia. She is negative for orthostatic vital signs.

Labs (most recent)

* Carvedilol 12.5 mg twice daily BP 110/78 Scr: 1.2mg/dL
e Sacubitril/valsartan 24/26 twice EE 359% eGFR: 60 mL /min/1.73m
daily K 4.5meq/L
* Torsemide 20 mg daily HR 80 BPM
* Aspirin 81 mg daily
« Simvastatin 20 mg at bedtime What is the best recommendation for this patient currently?

A. Switch from carvedilol to metoprolol succinate100 mg daily and monitor BP
and symptoms

B. Stop sacubitril/valsartan 24/26 twice daily and monitor BP and symptoms

C. Increase her fluid intake which will help with her symptoms of dizziness

D. Make no changes to her medications
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Summary

* Contemporary evidence suggests that there have been limited attempts to titrate
disease-modifying therapies for HFrEF

* New guidelines propose a new set of recommendations and expand treatment
options for a broad range of LVEF based on contemporary evidence

e Quadruple therapy [a combination of ACE/ARB/ARNi (ARNi preferred), evidence-
based beta-blockers, MRA, and SGLT2i] is the new standard for HFrEF and
associated with greatest improvement in clinical outcomes

* The optimal approach is to utilize each GDMT demonstrated to reduce all-cause
mortality in combination and titrate to maximally tolerated dosed without delay

e Simultaneous or sequential strategies can be used to initiate or titrate GDMT
based on patient specific factors (BP, kidney function and electrolytes)
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