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ORIGINAL ARTICLE

Year - 2016 | Volume : 2 | Issue :

Heart failure in India: T
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Table

Parameter

Age (years)

Male:female ratio
Duration of
symptoms (years)

Systolic blood
pressure (mmHg)

Diastolic blood
pressure (mmHg)

Ejection fraction (%
Peak flow rate

Cause of HF (n)

COPD: Chronic ob

Table 4: Key facts regarding heart failure in India

From this study

Prevalence of HF: 1.2/1000 rural population with 2/3 diastolic
dysfunction and 1/3 systolic dysfunction

Hospaital data: 20% patients came with HF - Causes RHD (52%)
=IHD (17%)
Projections
India
16% of the world population
25% of the world CAD
120 mallion hypertensives
HF outcomes
Admitted patients are very sick
1/3 die duning the admaission if discharged 1/4 more die in the next

3 months ospital
Causes _

The most common causes are RHD and CAD asSes (%)
RHD o 96)

Burden 0.25-0.3 mullion

20% get HF with a 3% annual mortality 67)
CAD 30)

Burden 29 8 million R0)

30 day HF rate of 5%

: 8)

Hypertension

25-40 1n urban, 10-15% in rural with total of 118.2 million 8)

5-10% get HF 00)

RHD: Rheumatic heart disease. CAD: Coronary artery disease.
IHD: Ischemic heart disease. HF: Heart failure
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Definition and Universal Classification

|
Universal Definition and Classification of

Heart Failure

A Report of the Heart Failure Society of America, Heart Failure Association
of the European Society of Cardiology, Japanese Heart Failure Society and
Writing Committee of the Universal Definition of Heart Failure Consensus

Conference

Bozkurt B, Coats A, Tsutsui H. Universal Definition and
Classification of Heart Failure. J Card Falil. 2021 Feb
7:51071-9164(21)00050-6. doi:
10.1016/}.cardfail.2021.01.022. Epub ahead of print.
PMID: 33662581.
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B Definition and Universal Classification
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e HF with LVEF < 40%

——  HF with mid-range EF (HFmrEF):

e HF with LVEF 41-49%

e HF with LVEF > 50%

—— HF with improved EF (HFimpEF):

e HF with a baseline LVEF < 40%, a 2 10 point increase
from baseline LVEF, and a second measurement of LVEF > 40%

|\ Northwestern
Medicine
Bozkurt B, Coats A, Tsutsui H. Universal Definition and Classification of Heart Failure. J Card Fail. 2021 Feb 7:51071-9164(21)00050-6. doi: 10.1016/j.cardfail.2021.01.022. Epub ahead of print. PMID: 33662581.



/" symptoms and/or signs ) TAKEAWAY?
of HF caused by a
structural and/or
functional cardiac

‘ abnormality y

The new definition?

h -symptoms/signs
ahd corroborated by at least one of the following -objective evidence of heart disease
. &
P . - objective evidence of
, \ 4 \ congestion
Elevated natriuretic \
peptide levels
N .

Bozkurt B, Coats A, Tsutsui H. Universal Definition and
Classification of Heart Failure. J Card Fail. 2021 Feb
or 7:51071-9164(21)00050-6. doi:
10.1016/j.cardfail.2021.01.022. Epub ahead of print.
PMID: 33662581.

™
Objective evidence of
cardiogenic pulmonary or

systemic congestion
k“ "'j
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The history of clinical trials informing treatment of HFrEF;
B o progression of clinical science

Vasodilators and ACEi/ARB Device therapy and sinus node inhibitors SGLT2i
R-blockers and MRA ARNI
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. Hydralazine and isosorbide dinitrate . Surgery - SGLT2i D Head-to-head comparison
ﬁ ACEi/ARB ﬁ ICD/CRT . Soluble guanylate cyclase stimulator D Dose-response study
ﬁ R-blocker . Ivabradine . Myosin activator

- Digoxin . ARNI . Ferric carboxymaltose

B mra B exercise training B scirisai
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- Sharma A, et al. J Am Coll Cardiol Basic Trans Science. 2022;7(5):504-517.
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Cardiovascular Outcomes and Death from

Any Cause.

A Primary Outcome B Death from Cardiovascular Causes
20+ 94 Placebo
— Placebo = &
& & ]
§ §
& Hazard ratio, 0,86 (95.02% €1, 0.74-0,99) w L Hazard ratio, 0,62 [95% C1, 0,45-0.77) Empagliflozin
5 " Pu0.04 for supariority Empaglifiozin % 54 P<0.001
3 104 4
a a2
[ <
@ o 34
3 54 3
& a 24
14
c T 1] LS L T T 1] L} o L4 ¥ 1] 1 1] T 1 1
0 (] 12 18 24 30 16 42 45 0 6 12 13 24 30 36 42 48
Month Month
No. at Risk No. at Risk
Empag’lﬂoxm 4687 4580 4455 4328 3851 2821 2359 1534 30 Empagliflozin 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2256 2154 2112 1875 1330 1161 74) 166 Placebo 2333 2303 1280 2243 2012 150 1281 8§25 177
C Death from Any Cause D Hospitalization for Heart Fallure
159 74 Placebo
Placebo
g £ "
§ 104 ‘é th
a Hazard ravo, 0,68 (95% O, 0.57-0.82) < Hazard ratio, 0,65 (95% CI, 0,50-0.85)
5 P<0.001 Empaglifiozin £ 41 p=0002 Empaglifiozin
z S 14
2 £
g >
2 2
& £
14
0 T T 1 T T T 1] L} o L] | L L] T ¥ T 1
0 6 12 18 24 i0 16 42 45 0 6 12 13 24 30 36 42 48
Month Month
No, at Risk No. at Risk
Empaglifiozin 4687 4651 4608 4556 4128 3079 2617 1722 414 Empaglifiozin 4687 4614 4523 4427 3988 2950 2487 1634 395
Placebo 2333 2303 2280 2243 2012 1503 1281 825 1717 Placebo 2333 2271 2226 273 1932 1424 1202 775 163
The NEW ENGLAND
JOURNAL of MEDICINE
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SGLT?2 Inhibitors Reduce the Risk of Heart

Failure Events 1n Type 2 Diabetes

Patients Events Eventsper1000  Weight HR HR (95% CI)
patient-years (%)

Treatment (n/N) Placebo (n/N) Treatment  Placebo
Patients with atherosclerotic cardiovascular disease
EMPA-REG OUTCOME 4687/7020 2333/7020 463 197 301 309 —— 066 (0.55-0.79)
CANVASProgram ~ 3756/6656  2900/6656 524 210 74 N8 —— 077 (065-092)
DECLARE-TIMIS8  3474/6974  3500/6974 597 199 239 364 —— 0-83(0-71-098
Fixed effects model for atherosclerotic cardiovascular disease (p<0-0001) e 076 (0-69-0-84)
Patients with multiple risk factors
CANVAS Proqram 2039/3486 1447/3486 128 89 98 302 —— 083 (0-53—1-19)
DECLARE-TIMIS8  5108/10186  5078/10186 316 70 84 698 — 0-84(0-67-1.04)
Fixed effects model for multiple risk factors (p=0-0634) - 0-84 (0-69-1.01)

035 050 100 250
¢ —p
Lancet 2019 Favours treatment Favours placebo
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Cardiovascular Outcomes.

Placebo Dapaglifiozin
A Primary Outcome B Hospitalization for Heart Failure
1000 39 Mazard ratio, 0,74 (95% C1, 0.65-0,85) 1004 397 Mazard ratio, 0.70 (95% CI, 0.59-0.83]
90 254 P<0.001 90 25+
£ 804 20 - £ 804 204
g 70 - 151 / 70" 154
15y = ] * -
% 404 5 / é 40- 54 — /
0 ] o
§ 30 0 3 6 9 12 15 18 21 24 g2 % 0 3 6 5 12 15 18 21 24
o 204 3 201
2 10‘—‘/—:
o » Al AJ T L L3 T T 1 o = L] ] 1 1 1 1 L]
0 3 6 S 12 15 18 21 24 0 6 9 12 15 18 21 24
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 2371 2258 2163 2075 1917 1478 1096 593 210 Placebo 2371 2264 2168 2082 1524 1483 1101 596 212
Dapaghflozin 2373 2305 2221 2147 2002 1560 1146 612 210 Dapagifionn 2373 2306 223 2153 2007 1563 1147 613 210
C Death from Cardiovascular Causes D Death from Any Cause
1001 399 Hazard ratio, 0.82 (35% Ci, 0.69-0,98) 1004 399 Mazard ratio, 0.83 (95% CI, 0.71-0.97)
90ﬂ 254 90 254
£ 804 20 £ 04 204
70+ 70+
15+ 15+
60~ 60+ /—//
' 104 10 —~
£ 504 £ 504
2 40+ L % 40 5 -
"5’ 304 0 T T T T T T T 1 30+ 0 T T T T T T
E ¢ 3 6 9 12 15 18 21 24 0 3 6 9 12 15 18 21 24
!3 20 20+
__-—-'-"’_"-’_'
104 I - . ———
0+ T T T T T T T 1 0 '_{ T T T T T T 3 |
0 3 6 9 12 15 18 21 24 0 3 6 9 12 15 13 21 24
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Placebo 237 2330 21 2230 2091 1636 1219 664 234 Placebo 2371 2330 2279 2231 2092 1638 1221 665 235
Dapaglifiozin 2373 2339 2293 2248 2127 1664 1242 671 232 Dapaglfozin 2373 2342 2296 2251 2130 1666 1243 672 233
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JJ McMurray et al. N Engl ) Med 2019. DOI: 10.1056/NEJM0a1911303




DAPA-HF: Effect of Dapagliflozin in Heart

Faillure, With or Without Diabetes

No diabetes/diabetes subgroup:

Primary endpoint
Effect on Primary Endpoint of Cardiovascular
Death and Serious Heart Failure Events

Dapagliflozin Placebo HR
(n=2373) (n=2371) (95% ClI)
All patients 386/2373 502/2371 —a— 0.74 (0.65, 0.85)
Type 2 diabetes at baseline*
Yes 215/1075 271/1064 — 0.75 (0.63, 0.90)
No 171/1298 231/1307 —_— 0.73 (0.60, 0.88)
0.5 0.8 1.0 1.25

Dapagliflozin Better Placebo Better
2 .

>

*Defined as history of type 2 diabetes or HbAlc 26.5% at both enroliment and randomization visits.

I W I Medicine
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Primary Outcome in Key Prespecified Subgroups.

Hazard Ratio for Progression of Kidney Disease
Subgroup Empagliflozin Placebo or Death from Cardiovascular Causes (95% Cl)

no. of patients with event /total no.

Diabetes mellitus

Present 218/1525  306/1515 ‘ 0.64 (0.54-0.77)

Absent 214/1779  252/1790 0.82 (0.68-0.99)
Estimated GFR ‘

<30 ml/min/1.73 m? 247/1131  317/1151 0.73 (0.62-0.86)

230 to <45 ml/min/1.73 m? 140/1467  175/1461 ‘ 0.78 (0.62-0.97)

245 ml/min/1.73 m? 45/706  66/693 ‘ 0.64 (0.44-0.93)
Urinary albumin-to-creatinine ratio |
<30 42/665  42/663 ‘ 1.01 (0.66-1.55)
230 to <300 67/927  78/937 ‘ 0.91 (0.65-1.26)
>300 323/1712  438/1705 I 0.67 (0.58-0.78)
All patients 432/3304  558/3305 0.72 (0.64-0.82)
15 20

——————————e

Empagliflozin Better  Placebo Better

The NEW ENGLAND

The EMPA-KIDNEY Collaborative Group. N Engl J Med 2023;388:117-127.
JOURNAL of MEDICINE
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The SGLT-2 inhibitors &
Time to Benefit
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> JAMA Cardiol. 2021 May 1;6(5):499-507. doi: 10.1001/jamacardio.2020.7585.

Time to Clinical Benefit of Dapagliflozin and
Significance of Prior Heart Failure Hospitalization in

Patients With Heart Failure With Reduced Ejection

Worsening heart failure or cardiovascular death, first 100 d

Fraction

David D Berg T Pards
Silvio E Inzucchi 4, La
Felipe A Martinez 8¢
John J 2 R AR A 2
Findings Int

Affiliat
death or wors:
PrAID:

DOI 1 recent heart 1

——

Meaning Int
dapagliflozin
reductions in

A\ Jyes

e

HR (dapagliflozin vs placebo)

0.2

2

At 28 d:
HR, 0.51 (95% Cl, 0.28-0.94); P=.03

20
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40 60
Day

80
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The Full Portfolio of treatment Choices —SGLT2 | in heart failure

Heart Failure Phenotype SGLT2i

HFrEF

HFpEF

Hospitalized HF

HF and CKD

Guideline indicated therapy; COR |, LOE A:

DAPA HF: HR 0.74; Cl 0.65 — 0.85; NNT 21
EMPEROR REDUCED; HR 0.75; Cl 0. 65— 0.86; NNT
19

EMPEROR PRESERVED; HR 0.79; 0.69 — 0.90; p <
0.001; DELIVER (2022)

SOLOIST — WHF: HR 0.67; Cl 0.52 -0.85; NNT 54

DAPA CKD; HR0.61; Cl1 0.51—-0.72; NNT 19
SCORED; (with or without albuminuria)HR 0.74; CI
0.63 — 0.88. EMPA-KIDNEY, 2022
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Source Documentation:

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

Stages of Heart Failure

STAGE A: — STAGE C: STAGE D:
At-Risk for Heart Failure I Symptomatic Heart Failure @i Advanced Heart Failure
|
Patients at risk for HF but I I
without current or previous Patients without current or : :
symptoms/signs of HF and previous symptoms/signs of HF 1 I
without structural/functional but evidence of 1 of the | i Marked HF symptoms that
heart disease or abnormal following: structural heart I Patients with current or previous 1 interfere with daily life and with
biomarkers. disease, increased filling 1 symptoms/signs of HF I recurrent hospitalizations despite
pressures, or risk factors and : : attempts to optimize GDMT
Patients with HTN, CVD, increased natriuretic peptide 1 I
diabetes, obesity, exposure to levels or cardiac troponin (inthe 1| |
cardiotoxic agents, genetic absence of competing diagnosis) |1 |
variant for cardiomyopathy, or I I
family history of cardiomyopathy. e Jl

New Onset/De Novo HF

-
UEEHORAUN  L»  Resolution of Symptoms
>

Stage C HF _
Persistent HF
- Worsening HF
4 Abbreviations: CVD indicates cardiovascular disease; GDMT, guideline-directed medical therapy; HF, heart failure; HTN, hypertension; and NYHA, New York Heart Association.

American
Heart
Association,



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.

23



Treatment of HFrEF Stages C and D

STEP 3
Consider these patient
scenarios

STEP 2
Titrate to Target dosing as
tolerated, labs, health
status, and LVEF

STEP 4
Implement additional
GDMT and device therapy,
as indicated

STEP 5
Reassess symptoms, labs,
health status, and LVEF

Established diagnosis of
HFrEF
Addr_e_ss congestion

STEP 6
Referral for HF specialty
care for additional therapy

amerrtlcan NYHA, New York Heart Association; SCD, sudden cardiac death; and SGLT2i, sodium-glucose cotransporter 2 inhibitor.
ea
Association, Heidenreich, P. A. et al. (2022). 2022 AHA/ACC/HFSA Guideline for Heart Failure. Circulation.

Abbreviations: ACEi indicates angiotensin-converting enzyme %ﬂ%lgrr A%§ gng%eonﬂan IreScerg’?oI bl(c;cgerr;- gRNi, angiotensin receptor-neprilysin inhibitor; CRT, cardiac resynchronization therapy;
GDMT, guideline-directed medical therapy; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; hydral-nitrates, hydralazine and isosorbide dinitrate; ICD, implantable cardioverter-
defibrillator; LBBB, left bundle branch block; LVEF, left ventricular ejection fraction; MCS, mechanical circulatory support; MRA, mineralocorticoid receptor antagonist; NSR, normal sinus rhythm;

NOTE: *Participation in
investigational studies is
appropriate for stage C,

NYHA class Il and 11l HF.

24
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Treatment of
HFrEF

The Four Pillars; how
best to implement
quadruple therapy?

Do we know?




March 31, 2021

Simultaneous or Rapid Sequence Initiation of
Quadruple Medical Therapy for Heart Failure—
Optimizing Therapy With the Need for Speed

Stephen J. Greene, "-.’D1-2; Javed Butler, MD, MPH, "-.’B.ia3; Gregg C. Fonarow, MD4>

2 Author Affiliations | Article Information

JAMA Cardiol. 2021;6(7):743-744. doi:10.1001/jamacardic.2021.0456

Early relative risk reduction

Initiation and optimization of medication dosing

Outcomes Change, % | CDMMT Day 1 Days 7-14 Days 14-28 | Days 21-42 | After day 42

CV death or HF hospitalization -42 ARNI Initiate Continue Titrate, Titrate, Maintenance or additional titration
at low dose as tolerated | astolerated | of the 4 foundational therapies

Death -25 B-Blocker | Initiate Titrate, Titrate, Titrate, Consideration of EP device therapies
at low dose | astolerated | astolerated | astolerated | ortranscatheter mitral valve repair

CV death or HF hospitalization -37 MRA Initiate Continue Titrate, Continue Consideration of add-on medications
at low dose as tolerated or advanced therapies, if refractory

Death, HF hospitalization,or emergency/ | -58 SGLT2i Initiate Continue Continue Continue Manage comorbidities

urgent visit for worsening HF

I\ Northwestern
Medicine



A A sequencing approach

Conventional sequencing Proposed new sequencing
Step 1 ACEi/ARB UM B-blocker Ed  SGLT2i
Step 2 B-blocker Step 2
Step 3 Step 3
Step 4
Step 5

Uptitration to target doses at each step All 3 steps achieved within 4 weeks

Typically requires 6 months or more | Ugtit(gﬁon to target doses 7tflemaﬂer

John J.V. McMurray. Circulation. How Should We Sequence the
r Treatments for Heart Failure and a Reduced Ejection Fraction?,

Volume: 143, Issue: 9, Pages: 875-877, DOI:
Northwestern (10.1161/CIRCULATIONAHA.120.052926)

Medicine © 2020 American Heart Association, Inc.



CENTRAL ILLUSTRATION Introducing Quadruple Therapy in Patients With HFrEF

4 Therapies on Board in 4 Weeks

Acute HF

Start low_ dose ARNI/BB - Uptitrate over time to guldellne-directed or maximally—tolerated
dosesafteral“foundﬂionalﬂmpieshavebeen introduced

Anticipate potential side effects
Declining eGFR Hyperkalemia

a. Assess volume status and

diuretic dose

b. Consider spacing medications Anticipate an early decline in Consider K- binders
during the day eGFR (-20%) that will recover (e.g. patiromer and

. Discontinue therapies that and stabilize with time sodium zirconium cylosilicate)
do not offer CV benefits
(e.g. CCBs)

Sharma A, et al. J Am Coll Cardiol Basic Trans Science. 2022;7(5):504-517.
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= A different idea...

Views 4125 Citations1 = Altmetric 86 Comments 1

Viewpoint
November 19, 2020
Improving Care for Heart Failure With Reduced

Ejection Fraction—A Potential Polypill-Based
Strategy

Anubha Agarwal, MD, M5c1; Clyde W. Yancy, MD, M5c1; Marle D. Huffman, MD, MPHZ>

% Author Affiliations | Article Information

JAMA. 2020;324(22):2259-2260. doi:10.1001/jama.2020.21395

I\ Northwestern
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S HFrEF polypill implementation research logic model

Determinants

Multiple pills (-)

Missed medications (-)
Cost (-)

Medication availability (-)
Medicine quality (+,-)
Existing fixed-dose
combinations (+)

Side effects (-)
Physician inertia (-)
Healthcare provider
training (+,-)

Distance from health
facility (-)

Missed appointments (-)
Patient education (+,-)

Implementation Strategies

=  HFrEF polypills

= [nitiation, titration, and
maintenance protocols

= Laboratory monitoring for

safety

Mechanisms

» Increased patient adherence
to a single pill

» Increased healthcare
provider initiation, titration,
and maintenance

= Potentially cost-effective

I\ Northwestern
Medicine

Clinical Qutcomes

Increased rates of GDMT
initiation, appropriate titration,
and maintenance
Improvement in HF
hospitalizations

Improvement in CVD mortality
Improvement in HF markers
of disease severity
Improvement in health-related
quality of life

No increase in adverse
events

Implementation Outcomes

RE-AIM domains

Agarwal A, et al. Unpublished data.




= HFrEF Polypill Implementation Strategy Iin India:
A Pilot Randomized Trial

Randomization
NE=w410

HFrEF polyplills Jsual care
=0 =0

Step 1 (half-dose): carvedilol CR 5 mg + candesartan 4 mg + eplerenone 12.5 mg

Step 2 (full-dose): carvedilol CR 10 mg + candesartan 8 mg + eplerenone 25 mg

Step 3 (double-dose): carvedilol CR 20 mg + candesartan 16 mg + eplerenone 50 mg

Example HFrEF polypill combination, initiation, and titration schedule. Future second-
generation HFrEF polypills may include ARNi and/or SGLT2i which are not included in this
example due to cost barriers in India.

I\\/‘ Northwestern
Medicine

Pl: A. Agarwal; funded by Northwestern University Institute of Global Health
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Cumulative Impact of Evidence-Based
Heart Failure with Reduced EF Medical Therapies

Relative-risk 2 yr Mortality

None - - 35%
ACEIl or ARB 23% 27%
Beta Blocker 35% 18%
Aldosterone Ant 30% 13%
ARNI (epiacing aceiars) 16% 10.9%
SGLT2 inhibitor 17% 9.1%

Cumulative risk reduction if all evidence-based medical therapies are used.:
Relative risk reduction 74.0%, Absolute risk reduction: 25.9%, NNT = 3.9

Northwestern
Viedicine

Updated from lfonarow GC, etal. Am Heart 2011;161:1024-1030 and Lancet 2008;372:1195-1196.
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Takeaways:

1. A new generational _
paradigm now guides best .
care for HFrEF

2. SGLT2 inhibtors represent
breakthrough therapy

3. Ideal care warrants
“guadruple therapy”

4. Both implementation
and cost remain challenges
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