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Diagnostic Algorithm for HF and LVEF Based
on HF Classification

erem——_—_—_—_—_—_—_———————————1
: HF Diagnosis Confirmed

I Determine cause and classify

: Evaluate for precipitating factors
I

I

I

Initiate treatment

Natriuretic peptide
NT-proBNP > 125 pg/mL
BNP > 35 pg/mL

Assessment
+ Clinical history

* Physical exam
+ ECG, labs

Serial HF assessment

Initial Classification

HFrEF
LVEF < 40%

Transthoracic Echocardiography
Additional testing, if necessary

Serial Assessment &

I N
Reclassification

HFrEF LVEF < 40%

HFimpEF

HFrEF LVEF < 40%

|

0

= *LVEF = 50%

HFrEF LVEF < 40%

HFpEF
LVEF > 50%

I
lI

0
=» HFpEF LVEF > 50%

Abbreviations: BNP indicates B-type natriuretic peptide; ECG, electrocardiogram; HF, heart failure; HFimpEF, heart failure with improved ejection
fraction; HFmrEF, heart failure with mildly reduced ejection fraction; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with

American reduced ejection fraction; LV, left ventricle; LVEF, left ventricular ejection fraction; and NT-proBNP, N-terminal pro-B type natriuretic peptide.
Heart
Association, Heidenreich, P. A. et al. (2022). 2022 AHA/ACC/HFSA Guideline for Heart Failure. Circulation.

*There is limited
evidence to guide
treatment for
patients who
improve their
LVEF from mildly
reduced (41-49%)
to >50%. It is
unclear whether
to treat these
patients as
HFpEF or
HFmrEeF.



HFpEF; a heterogenous condition

Lung
Chest wall restriction, reduced vital capacity,
impaired ventilation and diffusion
Obstructive sleep apnea

Pulmonary hypertension

Heart

Direct and indirect myocardial lipotoxicity
Worsened cardiac mechanics

Diastolic dysfunction; increased filling pressures/
volume overload, increased afterload

Liver

Non-alcoholic fatty liver disease
Promotes generalized
inflammatory state

Visceral adiposity
Inflammatory cytokines
Adverse neurohormones
Increased BNP clearance

4 Kidney

¥ Direct toxic effects of perinephric fat
Glomerulomegaly with
glomerular dysfunction

Skeletal muscle
Increased adipose infiltration
Impaired perfusion

Hypertensive
remodelling

Ventricular and
vascular stiffening

|

Sedentary lifestyle
. Poor fithess
Ageing
Obesity and
<—3F—— metabolic stress
, l

Global loss of cardiac, vascular,
and peripheral reserve

'

HFpEF

e S Kitzman D, Shah SJ. JACC 2016; Borlaug B. Nat Rev Cardiol 2014
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What about guideline
recommendations for HFpEF
and/or HFmrEF?




7.3.3. Pharmacological Treatment for Stage C HFpEF: Recommendations

B 2017 ACC/AHA/HFSA Guidelines: treatment of HFpEF

Recommendations for Stage C HFpEF

COR LOE Recommendations Comment/Rationale
| Systolic and diastolic blood pressure should be 2013 recommendation
B controlled in patients with HFpEF in accordance remains current.
- with published clinical practice guidelines to prevent
| morbidity (164, 165).
Diuretics should be used for relief of symptoms due | 2013 recommendation
C to volume overload in patients with HFpEF. remains current.
Coronary revascularization is reasonable in patients | 2013 recommendation
with CAD in whom symptoms (angina) or remains current.
IIa (& demonstrable myocardial ischemia is judged to be
having an adverse effect on symptomatic HEpEF
despite GDMT.
Management of AF according to published clinical 2013 recommendation
IIa c practice guidelines in patients with HFpEF is remains current
reasonable to improve symptomatic HF. (Section 9.1 m the 2013
HF guideline).
The use of beta-blocking agents, ACE inhibitors, 2013 recommendation
IIa c and ARBs in patients with hypertension is remains current.
reasonable to control blood pressure in patients with
HFpEF.
: | In appropriately selected patients with HFpEF (with | NEW: Current
b BR EF >45%, elevated BNP levels or HF admission recommendation reflects
1 within 1 year, estimated glomerular filtration rate new RCT data.
s GaiEs Pl =30 mL/min, creatinine <2.5 mg/dL, p(.)tassn.lm <5.0
Supplement C. mEq_/L), aldosterone receptt?r a'nta_gomsts might be
considered to decrease hospitalizations (83, 166,
167).
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GUIDELINES

2021 ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure: Developed by the
Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of
Cardiology (ESC) With the special contribution of
the Heart Failure Association (HFA) of the ESC &

Theresa A McDonagh 2, Marco Metra ®, Marianna Adamo, Roy S Gardner,

Andreas Baumbach, Michael B6hm, Haran Burri, Javed Butler, Jelena Celutkiené,

Ovidiu Chioncel ... Show more
Author Motes

European Heart Journal, ehab368, https://doi.org/10.1093/eurheartj/ehab368
Published: 27 August 2021

—

SN—

New (ESC) Guideline Directed Management for HFmrEF & HFpEF
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Recommendations for treatment of chronic HF
Dapagliflozin or empagliflozin are recommended for patients
with HFrEF to reduce the risk of HF hospitalization and
death.

Vericiguat may be considered in patients in NYHA class I -1V
who have had worsening HF despite treatment with an ACE-|
(or ARNII), a beta-blocker and an MRA to reduce the risk of
CV mortality or HF hospitalization.

An ACE-l may be considered for patients with HFmrEF to
reduce the risk of HF hospitalization and death.

An ARB may be considered for patients with HFmrEF to
reduce the risk of HF hospitalization and death.

A beta-blocker may be considered for patients with HFmrEF
to reduce the risk of HF hospitalization and death.

An MRA may be considered for patients with HFmrEF to
reduce the risk of HF hospitalization and death.

Sacubitril/valsartan may be considered for patients with
HFmrEF to reduce the risk of HF hospitalization and death.

Screening for, and treatment of, aetiologies, and CV and non-

"Hno

CV comorbidities are recommended in patients with HFpEF

(see relevant sections of this document).



m HFpEF; new hope?

Heart failure with preserved ejection fraction: a
stepchild no more! @

Eugene Braunwald 2=

European Heart Journal, Volume 42, Issue 38, 7 October 2021, Pages 3900-3901,
https://doi.org/10.1093/eurheartj/ehab601
Published: 27 September 2021

The three great cardiovascular physiologists of the 19th
and 20th centuries— Otto Frank (Munich), Ernest Starling
(London), and Carl Wiggers (Cleveland)—paid little
attention to diastole and treated it as a stepchild. It was
assumed that heart failure was caused by impaired systolic
function. | embraced that mindset in my efforts in the early
1960s to translate the physiologists’ experimental findings
to patients, by describing two clinical techniques for
assessing systolic function—the left ventricle’s systolic
dp/dt and its ejection fraction.
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On 27 August 2021 at the European Society of Cardiology
meeting, Anker et al. presented the EMPEROR-Preserved trial,
in which empagliflozin was compared to placebo in 5988
patients with HFpEF. The primary endpoint, a composite of
cardiovascular death and hospitalization for heart failure was
reduced significantly by 21%.15 It would appear that finally the
‘dam has been broken’ and that HFpEF is no longer a stepchild!



Evaluation of the effects of sodium—glucose co-transporter 2 inhibition with empagliflozin on morbidity and

mortality in patients with chronic heart failure and a preserved ejection fraction: rationale for and design of the
EMPEROR-Preserved Trial

EMPEROR-Preserved Trial Schematic

Empagliflozin 10 mg daily |

Screening period Post-treatment period

of 30 days

Added to all appropriate
therapy for heart failure
and co-morbid conditions

of up to 28 days

Randomization

End of treatment
assessment

€¢-r e r e e e e == » Primary endpoint:

Median follow-up = 24 months Cardiovascular death
or hospitalization for

heart failure

European Journal of Heart Failure, Volume: 21, Issue: 10, Pages: 1279-1287, First published: 16 September 2019, DOI: (10.1002/ejhf.1596)
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N Primary Outcome, a Composite of Cardiovascular Death or
Hospitalization for Heart Failure.

- FE:_
100 Hazard ratio, 0.79 (95% Cl, 0.69-0.90)
P<0.001 Placebo
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No. at Risk
Placebo 2991 2888 2786 2706 2627 2424 2066 1821 1534 1278 961 681 400
Empagliflozin 2997 2928 2843 2780 2708 2491 2134 1858 1578 1332 1005 709 402

SD Anker et al. N Engl J Med 2021. DOI: 10.1056/NEJM0a2107038

I\ Northwestern
Medicine



Hospitalizations for Heart Failure.

0.25+
. Placebo
Hazard ratio, 0.73 (95% Cl, 0.61-0.88)
P<0.001
"qé; 0.204
£ .+~ Empagliflozin
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0 3 6 9 12 15 18 21 24 27 30 33 36
Months since Randomization
No. at Risk
Placebo 2991 2945 2901 2855 2816 2618 2258 1998 1695 1414 1061 747 448
Empagliflozin 2997 2962 2913 2869 2817 2604 2247 1977 1684 1429 1081 765 446

Engl J Med 2021. DOI: 10.1056/NEJM0a2107038
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ORIGINAL ARTICLE

Dapagliflozin in Heart Failure with Mildly Reduced or Preserved Ejection
Fraction

Scott D. Solomon, M.D., John J.V. McMurray, M.D., Brian Claggett, Ph.D., Rudolf A. de Boer, M.D., David DeMets, Ph.D., Adrian F. Hernandez, M.D., Silvio E. Inzucchi, M.D.,
Mikhail N. Kosiborod, M.D., Carolyn S.P. Lam, M.D., Felipe Martinez, M.D., Sanjiv ). Shah, M.D., Akshay S. Desai, M.D., et al., for the DELIVER Trial Committees and
Investigators™




DELIVER: Efficacy Outcomes in the Overall Population.

A Primary Outcome B Worsening Heart Failure Event
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Solomon et al. N Engl J Med 2022;387:1089-1098.
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Cardiovascoular death or heart Failure hospitalisation
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number of paticnts (%)

ST 2 inhibirors

Placelso

Hazard ratico
(957 <)

HFEwEF/HFpEF

D2EuveE R SZ75/313A3 (15-2%)
EMPEROR-Proservec] AVLI299 7 (1 2.8%)
Subrotal

VTerst far averall treatment offect e ooo
Twst far hetwraoguority of offeoct p-0. 839
HMEreEy

DAFA - HF 2B2/2A73(16-1"%)
EMPEROR Roduced AGA/LBGF (19 a4%)
Subtotasl

Test for overall treativient ofifect e 0003
Test tor heteorogene ity of offect pe-1.00
AN LVEF (hospitalisced pationts)
SOLOIST WHIF

Overall

Tent for overall treatment effeoct =0 0003
Test for heteraogeneity of offact -0 37

Cardiovascular death

S7Z7/3132 (A8 -4%)
LA/ 2DOE (1 7-196)

ADSSTA/L (20-9%)
AGZ/AIBET (24-7%)

O-HBOOQO-71-0-92D%)
OGS (069 -0.-90)
O RO(O- 73087

HErEF/HFp EF

DELIvE R 2L/ 32 (7 A%)
EMIPEROR Preserved PG/ 2990 (G-29%)
Subtoaral

Terst faor soverall treatrment efifect e 05
Tost tor hotorogenoity of offoct prel OO
LR Lata oL

D AFA - HF 22FS/ 2372 (9 G2)
EMPEROR Reduced 1B7/71863 (1O O%)
Subtotal

Terat for aaverall Troatinent effoct grea- 02/
Tost for hetorogeneity of offoct p-O- 40

ANl LVEF (hospitalinod pationes)

SOLOIS T WHIF SAJGOB (B 4%
Owverall

Terst faor overall troatirivnt ofifect =0 OO
Test for heterogeneity of effect pre-0 949

Heart failure hospitalisation

261/3232 {8-3%)
IS99 (F1%)

27872371 (11-5%)
2OZ/MBG7 (10-53%)

SE/O1A4 (D.a4%)

O8BB (O-74-1-0%5)
OBB(O /731207
O-8B8 (077 -1.00G)

OS8.1.22)
O-T9-0-95)

~~

oita
o-87

MV /ir oy

DELIVER A9/ 3511 (10-5%)
LAAFL ROR Proeserwvec) REQDIZDOT (B G
Subtotal

Test faor aoverall treatiment etfect pao o001
Test for heterageneity of effect pao-36
HFrEF

DAPA - HF ZRAV/ZITR (D7)
EAEE ROR-Reduced 2A46G/M1863 (13-2%)
Subrtoatal

Test foroverall treatment effect p=O-0O0oa
Terst far hetworcogeneity of oot e 9o
Overall

Test for overall treatment effect p<0O-0001
Teont far hetorogermsity of effect a0

All-cause death

MIBSRL 32 (1A 3)
FIS2/2901 (11 B%)

RAB/23A71 (23 4%)
2A42/186 7 (18 -3%)

O Z7{06G7-0.89)
G710 GO -O83)
QDA (OG0 B3)

O 7O (O 59-O0.83)
Q69 (0.59-0-81)
DG (OG220 78)

0720 GT-O.7H)

HFEmrEF/HFpEF

DELIvVER ADZ/INRN 15-9%)
EAARE ROR-Vreservec] A22/299 7 (14 21%)
Sobrtaotal

Test for overall treatment effect paO- 48
Tent far heterogeneity of effect peo 52

HErEF

D AFA-HF 276/23273 (11-6%)
EMPEROR Roducad ZAG/AIEBG R (1 3-4%)
subtoatael

Test for overall reatiment offect paO.O1 32
Test tor heterogeneity of eftfect paO-39

Al LVEF (hospitalined pationts)

SOLOIST WHIF GS5/608 (10-7%%)
Owvaerall

Tt faor averall treatiment oot -0 ors
Test for heterogeneity of effect paO 46

S26/3132 (16 - 8%)
A27/2990 (14 2%)

A2D23I71 (1 3-9%:)
Z2EG/AIBOGY (14 29%)

SE/6G13 (12 A)

A (O BA-0-07)
2 (O-B/-215)
H7 (O8N 1.006)


https://www-sciencedirect-com.ezproxy.galter.northwestern.edu/topics/medicine-and-dentistry/sodium-glucose-cotransporter-2-inhibitor

ﬂJAMA Network-

From: Time to Clinical Benefit of Dapagliflozin in Patients With Heart Failure With Mildly Reduced or Preserved
Ejection Fraction: A Prespecified Secondary Analysis of the DELIVER Randomized Clinical Trial

JAMA Cardiol. Published online October 03, 2022. doi:10.1001/jamacardio.2022.3750

1.2 4
1.0+

0.8
0.6 4

0.4 4

HR

0.2 1

0:1-—

Cardiovascular death or worsening HF event

Final follow-up:

HR, 0.82; 95% Cl, 0.73-0.92; P <.001

180

Figure Legend:

Time to Clinical Benefit for the Primary End Point in the DELIVER TrialHazard ratios (HRs) and 95% Cls by day postrandomization
for the primary end point (cardiovascular death or worsening heart failure [HF] event) in the DELIVER trial, with a magnified view of
the first 30 days postrandomization (smoothed by applying a locally weighted scatterplot smoothing procedure).
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New Heart Failure Guidelines
AHA/ACC/HFSA, 2022

2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure: A
Report of the American College of Cardiology/American Heart Association
Joint Committee on Clinical Practice Guidelines

Clinical Practice Guideline: . Apr 01, 2022. Epublished DOI:
10.1016/j.jacc.2021.12.012



https://www.jacc.org/journal/jacc

Recommendations for Patients

at Risk of HF & Pre-HF

At Risk for HF (Stage A)

Primary Prevention —_

Patients with hypertension

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

Patients with CVD

Patients with exposure to

Pre-HF (Stage B)

Preventing the Syndrome

Patient with recent Ml and
LVEF €40 %

cardiotoxic agents Patient with LVEF < 30 %; >1y
survival; >40 d post Ml -»>

First-degree relatives of

patients with genetic or . . . . . :

inherited cardiomyopathies Patients with nonischemic — Genetic counselling and
cardiomyopathy testing (2a)
Patients at risk for HE | Natriuretic p?g:)de screening
] ] Validated multivariable risk
ﬁ
Patients at risk for HF score (2a)
d Abbreviations: ACEi indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BP, blood pressure; CVD, cardiovascular

American
Heart
Association,

disease; HF, heart failure; ICD, implantable cardioverter-defibrillator; LVEF, left ventricular ejection fraction; MI, myocardial infarction; and SGLT2i,
sodium glucose cotransporter 2 inhibitor.

Heidenreich, P. A. et al. (2022). 2022 AHA/ACC/HFSA Guideline for Heart Failure. Circulation.
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Recommendations for Patients
with Mildly Reduced LVEF

Patients With HFimpEF

COR | RECOMMENDATIONS

1. In patients with HFimpEF after
treatment, GDMT should be
continued to prevent relapse of
HF and LV dysfunction, even in
patients who may become
asymptomatic. (1)

Treatment for HFmrEF

Symptomatic HF with LVEF 41-49%

!

SGLT2i
(2a)

d Abbreviations: ARB indicates angiotensin receptor blocker; ARNIi, angiotensin receptor-neprilysin inhibitor; HF, heart failure; HFpEF, heart failure with preserved
gjection fraction; LV, left ventricle; LVEF, left ventricular ejection fraction; MRA, mineralocorticoid receptor antagonist; and SGLT2i, sodium-glucose cotransporter-2
Heart " inhibitor.
Association, Heidenreich, P. A. et al. (2022). 2022 AHA/ACC/HFSA Guideline for Heart Failure. Circulation. 18



Recommendations for Patients
with Preserved LVEF

Treatment for HFpEF

Symptomatic HF with LVEF =250%

!

! !
T TT
(2a)

NOTE: *Greater benefit in patients with LVEF closer to 50%

d Abbreviations: ACEi indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNi, angiotensin receptor-neprilysin inhibitor; HFimpEF,
heart failure with improved ejection fraction; HFmrEF, heart failure with mildly reduced ejection fraction; HFrEF, heart failure with reduced ejection fraction; LVEF,

a::_f:mn left ventricular ejection fraction; MRA, mineralocorticoid receptor antagonist; and SGLT2i, sodium- glucose cotransporter 2 inhibitor.
Association, Heidenreich, P. A. et al. (2022). 2022 AHA/ACC/HFSA Guideline for Heart Failure. Circulation.




Diabetol Int. 2021 Jul; 12(3): 247-253. PMCID: PMC8172658
Published online 2020 Oct 29. doi: 10.1007/513340-020-00472-4 PMID: 34150432

Remogliflozin: the new low cost SGLT-2 inhibitor for type 2 diabetes mellitus

Shubham Atal ¥ Zeenat Fatima,! Sakshi Singh,?2 Sadasivam Balakrishnan,! and Rajnish Joshi?

= Author information = Arficle notes = Copyright and License information  Disclaimer

Abstract Go to: »

SGLT-2 inhibitors have recently emerged as an important class of oral drugs for treatment of type 2
diabetes mellitus, especially in patients with cardiovascular or renal impairment, recommended in
all recent treatment guidelines. They have additional advantages of weight and blood pressure
reduction but also pose problems like genitourinary infections. These drugs generally have a high
cost making affordability a major consideration in their prescription in developing countries like
India. A new molecule remogliflozin has been approved in India in 2019 after a phase 3 trial proved
its efficacy and safety in comparison to dapagliflozin. This drug has been priced substantially lower
than other SGLT-2 inhibitors, and despite the disadvantage of twice daily administration, it
potentially reduces treatment cost to less than half compared to other molecules of this class. With a
good tolerability profile on the basis of available safety data till date, remogliflozin could be a useful
alternative for providing SGLT-2 inhibitor therapy in a country like India where out of pocket
expenses for drug acquisition matter significantly for the general population. However, long term
safety and efficacy data especially on cardiovascular and renal outcomes are currently lacking for
the drug.
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B Back to India...

Tahle 1: Cozt comparizon of different 3IGLTZ inhibitors of different brands:

Name of the drue Strength (in | Brand Cozt per 10 tabletz (in
me) number rupees)

Canashiflorin 1 00me 1 Fos 345

PRI
He5733
Radll

Bemogliflozin 1 00ms 1 Ba 123
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Takeaways:

1. The predominant HF k
phenotype in India is likely '
HFpEF

2. SGLT2 inhibitors

represent breakthrough
therapy

3. Cost is a major
consideration worldwide

4. Remogliflozin may be the
answer in India, but
outcomes studies are
needed
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