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ABSTRACT

Background:Heart failure (HF) is a multisystemic
disorder characterized by profound disturbances in
circulatory physiology and a plethora of
myocardial structural and functional changes that
adversely affect the systolic pumping capacity and
diastolic filling of the heart. A discrete inciting
event, such as myocardial infarction (MI) or
administration of a chemotherapeutic agent, may be
identifiable as a proximate trigger in some cases.
However, in the vast majority of instances,
contributory risk factors (e.g., hypertension,
obesity, ischemic heart disease, valvular disease, or
diabetes) or genetic and environmental cues are
uncovered during the diagnostic workup. Heart
failure management starts from the point of a
patient gets admitted to terminal care. Heart failure
patients are increasing day by day and they
constitute a major balk of mortality & morbidity of
daily routine practice of the physicians. Objective:
The objective of this review article is to know the
management of heart failure patients starting from
the admission to terminal care on the basis of
published & proposed guidelines of the
cardiological authorities.Conclusion:The study
team concluded that evidence-based guideline
directed diagnosis, evaluation and therapy should
be the mainstay for all patients with HF. Effective
implementation of guideline-directed best quality

care reduces mortality, improves quality of life and
preserves health care resources.

Keywords: Heat failure, Admission, Discharge,
Terminal care, Treatment, Guideline.

Universal Definition of Heart Failure

Heart failure is a clinical syndrome with current or

prior->

O Symptoms and or signs caused by a structural
and/or functional cardiac abnormality (as
determined by an 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:

e Elevated natriuretic peptide levels (BNP:
ambulatory> >35 pg/mL, Hospitalized/
Decompensated >100 pg/mL; NT-pro BNP:
ambulatory-> >125 pg/mL, Hospitalized/
Decompensated >300 pg/mL).

e Objective evidence of cardiogenic pulmonary
or systemic congestion by diagnostic
modalities, such as imaging (e.g., by chest
radiograph or elevated filling pressures by
echocardiography) or haemodynamic
measurement (e.g., right heart catheterization,
pulmonary artery catheter) at rest or with
provocation (e.g., exercise)
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Figure: Showing the difference between normal & a failed heart.

Demography of Heart Failure?

Despite the wide variation in the reported
prevalence of heart failure (undoubtedly caused by
differing research methods, in addition to inherent
differences in the sociodemographic and risk factor
profiles of study cohorts), overall, these data
demonstrate that the prevalence of clinically overt
heart failure increases considerably with age. These

Pre-Heart Failure

(stage B}

data also suggest that the prevalence of heart failure
has increased over the past few decades.

Stages & Classification of heart failure’

Before going into details of heart failure we need to
know the different stages & classification of heart
failure. They are:

Heart ) Advanced Heart
Failure Failure

Patients without current or
prior symptoms or signs of
heart failure but evidence
Siepe gl My

caused by

or prior symptoms
and/or signs of HF

e.g. LVH, chamber
enlargement, wall motion
abnormality, myocardial
tissue
abnormality, valvular

Structural
and/or
functional
cardiac
abnormality

-

Abnormal cardiac function: e.g.
reduced LV or RV ventricular
systolic function, evidence of

increased filling pressures or
abnormal diastolic dysfunction

b
'
Elevated natriuretic peptide levels
or elevated cardiac troponin levels
in the setting of exposure to
cardiotoxins

L\

Figure: Flow chart showing different stages of heart failure.

Studies of patients visiting a general practitioner

There have been several large studies
examining the number of patients being treated for
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signs and symptoms of chronic heart failure by a
general practitioner, undertaken in the UK over the
past 40 years. Only some of the more recent of
these can be reviewed here. For example,
Parmeshwar and colleagues® examined the clinical
records of diuretic treatedpatients in three general
practices in northwest London in 1992 to identify
possible cases of heart failure. From a total of 30
204 patients, a clinical diagnosis of heart failure
was made in 117 cases (46 male and 71 female),
giving an overall prevalence of 3.9 cases/1000.
Prevalence of heart failure increased considerably
with age—in those aged under 65 vyears the
prevalence rate was 0.6 cases/1000 compared to 28
cases/1000 in those aged over 65 years.However,
objective investigation of left ventricularfunction
had been undertaken in lessthan one third of
thesepatients. Using similarmethods, Mair and
colleagues” identified atotal of 266 cases of heart
failure from 17 400patients within two general
practices in Liverpool.Undertaken in 1994, the
overall prevalencerate was 15 cases/1000 patients
with 80cases/1000 in those aged > 65 years.More
recently, Clarke and colleagues’reported an even
larger survey of heart failurebased on similar
methods and including analysisof prescription of
loop diuretics for all residentsof the English county
of Nottinghamshire.They estimated that between
13 017 and26 214 patients had been prescribed
frusemide(furosemide) in this region of central
England.Case notes review of a random sample of
thosepatients receiving such treatment found
that56% were being treated for heart failure. Onthis
basis they calculated an overall prevalencerate of
8-16 cases/1000. Once again, heart
failureprevalence increased with advancing agewith
the rate increasing to between 40-60cases/1000
among those aged > 70 years.

Population studies based on clinical criteria
There are now many population studies
ofheart failure and only some can be reviewedhere.
At entry into the Framingham study, 17of 5209
persons (3cases/1000) screened forheart failure on
the basis of clinical criteriawere thought to have
heart failure; all were lessthan 63 years of age.’
After 34 vyears follow up, prevalence rates
increased as the cohort aged.The estimated
prevalence of heart failure in theage groups 50-59,
60-69, 70-79, and > 80years was 8, 23, 49, and 91
cases/1000  personsrespectively.”  NHANES-1
(national health andnutritionexamination survey)
reported theheart failure prevalence rate within the
USpopulation. Based on self- reporting, and
aclinical scoring system, this studyscreened14 407
persons of both sexes, aged 25-47years, between

1971 and 1975, with detailedevaluation of only
6913 subjects and reported aprevalence rate of 20
cases/1000°% The studyof men born in 1913
examined the prevalenceof heart failure in a cohort
of 855 Swedish menat ages 50, 54, 57, and 67
yearS.STheprevalence rate of “manifest” heart
failure rosedramatically from 21 cases/1000 at age
50years to 130 cases/1000 at age 67 years.

Prevalence of left ventricular systolic
dysfunction

In only a few of the two types of
prevalencestudy described above was objective
evidenceof  cardiac  dysfunction  obtained.
Consequently,it is unclear whether all patients
really hadheart failure and, if they did, what the
cause ofheart failure was. There have, however,
beenfour recent estimates of the population
prevalenceof left ventricular systolic dysfunction
asdetermined by echocardiography emanatingfrom
Scotland, the Netherlands, England,
andFinland.’The  Scottish study targeted a
representativecohort of 2000 persons aged 25-74
years livingnorth of the River Clyde in Glasgow.
Of thoseselected 1640 (83%) underwent a
detailedassessment of their cardiovascular status
andunderwent echocardiography. Left
ventricularsystolic dysfunction was defined as a
leftventricular ejection fraction (LVEF) < 30%.The
overall prevalence of left  ventricular
systolicdysfunction using this criterion was
2.9%.Concurrent symptoms of heart failure
werefound in 1.5% of the cohort, while the
remainingl.4% were asymptomatic. Prevalence
washoth greater in men and increased with age:
inmen aged 65-74 years it was 6.4% and in
agematched women 4.9%.

The Rotterdam study in  the
Netherlands,though examining individuals aged
55-74years, reported similar findings. Overall,
theprevalence of left ventricular  systolic
dysfunction,defined in this case as fractional
shorteningof < 25%, was 5.5% in men and 2.2%
inwomen.'°The Helsinki ageing study describes
clinicalandechocardiographic ~ findings in 501
subjects(367 female) aged 75-86 years.' The
prevalenceof heart failure, based on clinical
criteriawas 8.2% overall (41 of 501) and 6.8%,
10%,and 8.1% in those aged 75, 80, and 85
yearsrespectively. These individuals had a
highprevalence of moderate or severe mitral or
aorticvalve disease (51%), ischaemic heart
disease(54%), and hypertension (54%). However,
ofthe 41 subjects with “heart failure” only 11(28%)
had significant left ventricular systolicdysfunction
(diagnosed by the combined presenceof fractional
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shortening < 25% and leftventricular dilation), and
in 20 cases noechocardiographic abnormality was
identified.Of the 460 without symptoms of heart
failure(9%) also had left  ventricular
systolicdysfunction. The overall prevalence of left
ventricularsystolic dysfunction was therefore10.8%
(95% confidence interval (Cl) 8.2% t013.8%).More
recently, Morgan and colleagues*’studied 817
individuals aged 70-84 vyearsselected from two
general practices in Southampton,England. Left

ventricular functionwas assessed qualitatively as
normal, mild,moderate or severe systolic
dysfunction. Theoverall prevalence of all grades of
dysfunctionwas 7.5% (95% Cl 5.8% to 9.5%).
Prevalenceof left ventricular dysfunction doubled
betweenthe ages of 70-74 years and > 80 years.

Heart failure is classified on the basis of
left ventricular systolic function (i.e., LVEF) as
follows:

HF with mildly
reduced EF
(HFmrEF)

HF with reduced
EF (HFrEF)

HF with LVEF
=40%

HF with LVEF
41-43%

HF with
preserved EF
(HFpEF)

HF with
improved EF

(HFimpEF)

) HF with
HF with LVEF baseline LVEF
230% <40%, a 210
point increase
from baseline
LVEF, a second
measurement of
LVEF =40%

~

o

Figure: Flowchart showing classification of heart failure according to LVEF*

Preserved left ventricular systolic function

One of the most controversial issues
pertainingto the subject of heart failure at present is
theoccurrence of the syndrome in patients
withpreserved left ventricular systolic function
(andno other obvious cause, such as valve
disease).A fulldiscussion of this topic is beyond
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thescope of this article. There are, however,
tworecent studies of this type of heart failure.
TheOlmsted County Study, Minnesota, found
that43% of patients with chronic heart failure
hadan LVEF > 50%.° Similarly, the
Framinghaminvestigators found that 51% of their
cohortwith heart failure had an LVEF of > 50%"°.

13.5

60-79 80+

Age (Years)

=Male =Female
Figure: Prevalence of Heart Failure in different age groups.
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There is much less known about the
incidence than the prevalence of heart failure. The
most detailed incidence data emanate from the
Framingham heart study.® Like other population-
based prevalence studies heart failure was defined
according to a clinical scoring system. The only
“cardiac” investigation was chest radiography. At
34 years follow up, the incidence of heart failure
was approximately 2 new cases/1000 in persons
aged 45-54 years, increasing to 40 new cases/1000
in men aged 85-94 years. Using similar criteria, the
study of men born in 1913 reported incidence rates
of “manifest” heart failure of 1.5, 4.3, and 10.2 new
cases/1000 in men aged 50-54, 55-60, and 61-67
years, respectively®. The Rochester epidemiology
project also reported the incidence of heart failure
in a US population during 1981 in persons aged 0—

Cumulative incidence (%)

101
— Total HF
g4 — HFpEF
— HFrEF
6 - VHF

74 years. The annual incidence was 1.1 new
cases/1000. Once again incidence was higher in
men compared to women (1.57 v 0.71 cases/1000,
respectively). It also increased with age, the rate of
new cases increasing from 0.76/1000 in men aged
45-49 years to 1.6/1000 in men aged 65-69 years.

The most recent incidence study was
reported by Cowie and colleagues from the
Hillingdon district of London14 with a population
of approximately 150 000™. In a 15 months period,
122 patients were referred to a special heart failure
clinic. This represented an annual referral rate of
6.5/1000 population. Using a broad definition of
heart failure, only 29% of these patients were
clearly diagnosed as having heart failure (annual
incidence 1.85/1000 population).

4 5 6 7 8

Follow-up (years)

Number atrisk 3847 3491 3434 3345 3223 2486 1344 371 43
Figure: Cumulative incidence of Heart Failure.

Heart failure death rate is increasing day by day. The recent statistics showed that heart failure topped the

ranking over many deadly diseases.
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5-YEAR DEATH RATES
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Figure: 5- year death rates of top chronic diseases

Initial Serial Evaluation of Heart Failure
Patients
Now it’s the time to deal with the patients. It

includes the following steps:

+ History & physical examination

= Etiology of heart failure

= The criteria for ICU/ CCU admission
= Risk scoring

= Diagnostic tests

= Biomarkers

= Hospitalized

#+ Role of cardiac imaging

Patient with suspected AHF

Immediate stabilization
and transfer to ICU/CCU

Identification of acute
aetiology:

Follow decaled recommendations.
in the specific ESC Guidelines

Diagnostic work-up to confirm AHF
Clinical evaluation to select optimal management

Etiology of heart failure:
We need to find the cause of heart failure
first and treat the patient accordingly. Because we

<+ Treatment of different stages of heart failure
#+ Discharging the patient
4+ Rehabilitation& terminal care of the patient

History & physical examination:

When a patient enters the emergency a
complete history & physical examination is
mandatory to initiate the management. By history
& physical examination we need to assess the
severity of the disease & our next step in the
management.

CONGESTION (-) CONGESTION (+)
Pulmonary congestion
Orthopnoea/paroxysmal nocturnal dyspnoea
Peripheral (bilateral) oedema

Jugular venous dilatation

Congested hepatomegaly

Gut congestion, ascites

Hepatojugular reflux

HYPOPERFUSION (-)

WARM-DRY

HYPOPERFUSION (+)
Cold sweated extremities

Narrow pulse pressure

but often hypoperfusion is accompanied by hypotension.

Figure: Initial assessment of a ﬁatient with suspected heart failure

isnot

know "What Mind Doesn’t Know Eyes Can’t

The causes can be sub-divided into:
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e Disease of the myocardium
e Abnormal loading
e Arrhythmia

% Disease of the myocardium:

a) Ischaemic:

Epicardial Coronary Artery Disease
Myocardial stunning/ Hibernation
Myocardial Scar

Abnormal Coronary Micro-circulation
Endothelial Dysfunction

Non- ischaemic:

Toxic Damage

Immune mediated & Inflammatory Damage
Infiltration

Metabolic derangements

e  Genetic Abnormalities

O
~

+« Abnormal Loading:

a) Hypertension

b) Valve & myocardial structural defects. i.e.,
congenital & acquired

c) Pericardial & endomyocardial pathologies. i.e.,
pericardial & endomyocardial

d) High output states

e) Volume overload

% Arrhythmia:

a) Tachyarrhythmias. i.e., Atrial, Ventricular

b) Bradyarrhythmias. ie., Sinus node
dysfunction, Conduction disorders.

The criteria for ICU/ CCU admission:

It includes the followings:

*  Need for intubation (or already intubated)

»  Signs/symptoms of hypo perfusion

» Oxygen saturation (SpO,) <90% (despite
supplemental oxygen)

 Use of accessory muscles for breathing,
respiratory rate>25/min

*  Heart rate <40 or >130 bpm, SBP <90 mmHg.

Which patient need tobe artificially ventilated it has
also some criteria. The patients whose>

O If respiratory failure, leading to hypoxaemia
(Pa0,<60 mmHg (8.0 kPa)), hypercapnia

d  PaCO,>50 mmHg (6.65 kPa) and acidosis (pH
<7.35), cannot be managed non-invasively.

According to ESC 2017 heart failure guideline
these criteria fall in [[l@recommendation.

Risk Scoring:

The assessment of heart failure patient by risk
scoring is an important tool for the management.
According to ACC/ AHA recommendation it
says—>

Recommendation Class Level
Validated multivariable risk scores can be useful to estimate Ila B
subsequent risk of mortality in ambulatory or hospitalized patients

with HF.

The following risk scoring models are used to predict outcomes in heart failure:

Risk Scores

All Patients with Chronic HF

Seattle Heart Failure Model

Heart Failure Survival Score

CHARM Risk Score

CORONA Risk Score

Specific to Chronic HFpEF

I-PRESERVE Score

Acutely Decompensated HF

ADHERE Classification and Regression Tree (CART) Model

American Heart Association Get with the Guidelines Score

EFFECT Risk Score

ESCAPE Risk Model and Discharge Score

OPTIMIZE HF Risk-Prediction Nomogram

Diagnostic Tests:

According to the 2016 ESC guideline for the management of heart failure, it was sketched for the role of

diagnostic tests for heart failure.
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Recommendation Class Level

Initial laboratory evaluation of patients presenting with HF should include
complete blood count, urinalysis, serum electrolytes (including calcium and
magnesium), blood urea nitrogen, serum creatinine, glucose, fasting lipid
profile, liver function tests, and thyroid-stimulating hormone.

Serial monitoring, when indicated, should include serum electrolytes and
renal function.

A 12-lead ECG should be performed initially on all patients presenting with
HF.

Ila C

Diagnostic  tests for rheumatologic  diseases, amyloidosis, or lla C
pheochromocytoma are reasonable in patients presenting with HF in whom
there is a clinical suspicion of these diseases.

Screening for hemochromatosis or HIV is reasonable in selected patients
who present with HF.

Biomarkers:
Recommendations for biomarkers as per 2016 ESC guideline are as follows:

Biomarkers | Setting | COR | LOE
Natriuretic Peptides

Diagnosis or exclusion of | Ambulatory, Acute

HF

Prognosis of HF Ambulatory, Acute

Achieve GDMT Ambulatory lla B
Guidance  of  acutely | Acute I11b C
decompensated HF therapy

Biomarkers of myocardial injury

Additive risk stratification | Acute, Ambulatory - IA

Biomarkers of myocardial fibrosis

Additive risk stratification | Ambulatory 11b B
Acute 11b

In this perspective we also need to know about the causes of raised level of natriuretic peptides. The causes are:

Cardiac Noncardiac

. Heart failure, including RV | e Advancing age

syndromes . Anemia

. Acute coronary syndrome . Renal failure

. Heart muscle disease, including | e Pulmonary causes: obstructive sleep apnea, severe

LVH pneumonia, pulmonary hypertension

o Valvular heart disease . Critical illness

o Pericardial disease . Bacterial sepsis

o Atrial fibrillation . Severe burns

. Myocarditis . Toxic-metabolic  insults, including  cancer

o Cardiac surgery chemotherapy and envenomation

o Cardioversion
Role of Cardiac Imaging: of heart failure. So, we need to know the

Imaging is one of the basic tools in the recommendations. Recommendations for non-

diagnosis & treatment of heart failure. It plays a invasive cardiac imaging as per 2016 ESC
pivotal role in both diagnostic & therapeutic fields guideline are as follows:
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Recommendation COR LOE
Patients with suspected, acute, or new-onset HF should undergo a I C
chest x-ray
A 2-dimensional echocardiogram with Doppler should be | C
performed for initial evaluation of HF
Repeat measurement of EF is useful in patients with HF who
have had a significant change in clinical status or received | C
treatment that might affect cardiac function, or for consideration
of device therapy
Noninvasive imaging to detect myocardial ischemia and viability la c
is reasonable in HF and CAD
Viability assessment is reasonable before revascularization in HF la B
patients with CAD
Radionuclide ventriculography or MRI can be useful to assess la c
LVEF and volume
MRI is reasonable when assessing myocardial infiltration or scar | 15 B
Routine repeat measurement of LV function assessment should -Z Sar;is ﬂ;
not be performed these
Treatment Modalities of Heart Failure Patients: issues the treatment
Now comes the very important portion of heart modalities are divided into the following
failure management. There are so many modalities categories:
of heart failure treatment but before that the
following ten pivotal issues to be solved: *  Non-pharmacological
v" How to initiate, add, or switch therapies to new *  Pharmacological
GDMT for HFrEF + Interventional: PCI, Devices etc.
v How to achieve optimal therapy e Surgical: CABG, Valve Repair or
v" When to refer to an HF specialist Replacement, Transplant etc.
v" How to address challenges of care « Cardiac Rehabilitation: The most neglected
coordination part.
v" How to improve medication adherence
v' What is needed in specific patient cohorts: Treatment algorithm for the patients with
Afro-Americans, older adults and the frail HFpEF:
v" How to manage costs & access to HF In this modern era there are so many issues for the
medications treatment of HFpEF. But the basic algorithm for
v" How to manage the increasing complexity of the management of HFpEF is:
HF
v" How to manage common comorbidities
v' How to integrate palliative care & the

transition into hospice care
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Yes — Diuretics
1. HTN: Diuretics (including MRA),
ACE-i/ ARB, other according to co-
Volume morbidities
Overload 2. DM: Consider SGLT-2 inhibitors,
GLP-1 RA

3. CAD: Statins, ASA, Consider

revascularization.
Treatment of

No — Co- —
morbidities

4. AF: Anti-coagulation, Rate
control to HR in 80’s, Consider
rhythm control.

5. Obesity: Diet, Weight loss
drugs/ Surgery.

6. CKD: ACE-i/ARB for HTN, Avoid
nephrotoxins

7. Lung disease & OSA: GDMT but
also ensure euvolemia

Figure: Treatment algorithm of HFpEF

Treatment for the patients with Stages A to D as per guideline:

It may be divided into both non-pharmacological & pharmacological. Let’s have a look into both wings:

» Non-pharmacological management:
The guideline says the following:

Recommendations COR | LOE

Patients with HF should receive specific education to facilitate HF self-
care.

Exercise training (or regular physical activity) is recommended as safe
and effective for patients with HF who are able to participate to ||
improve functional status.

Sodium restriction is reasonable for patients with symptomatic HF to
reduce congestive symptoms. I C

Continuous positive airway pressure (CPAP) can be beneficial to
increase LVEF and improve functional status in patients with HF and | Ila
sleep apnea.

Cardiac rehabilitation can be useful in clinically stable patients with HF
to improve functional capacity, exercise duration, and mortality. lla

» Pharmacological management:
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The guideline says:

STAGE A

Recommendation Class LOE

Hypertension and lipid disorders should be controlled in accordance with | |
contemporary guidelines to lower the risk of HF.

Other conditions that may lead to or contribute to HF, such as obesity, ' | C
diabetes mellitus, tobacco use, and known cardiotoxic agents, should be
controlled or avoided.

Fluid restriction (1.5 to 2 L/d) is reasonable in stage D, especially in ' lla C
patients with hyponatremia, to reduce congestive symptoms.

STAGE B

Recommendation Class LOE

In patients with a history of MI and reduced EF, ACE inhibitors or ARBs
should be used to prevent HF. |

In patients with MI and reduced EF, evidence-based beta blockers should be

used to prevent HF. | B

In patients with MI, statins should be used to prevent HF.

Blood pressure should be controlled to prevent symptomatic HF.

ACE inhibitors should be used in all patients with a reduced EF to prevent HF.

B blockers should be used in all patients with a reduced EF to prevent HF.

Non-dihydropyridine calcium channel blockers may be harmful in patients
with low LVEF.

> Stage C pharmacological intervention:
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HFrEF
StageC
Treatment
| For Patients with eGFR | | Forpatients |
230 miI/min/1.73m®or meeting eGFR
Creatinine £2.5 mg/dL .
inmales or K+ 5.0 criteria, NYH
Ew/L NYHAdassIHV | - | classIHY
"~ ARNI/ACE-i/ARB |-~ -
(ARNI Preferred)
And Evidence
Based B- blocker
with Diuretic
i | AgentasNeeded [~ —
| ForPatients 0 - /| For Patients with resting |
. with persistent HR 270 on maximally
volume tolerated B-blocker dosi
overload, NYHA in sinus rhythm, NYHA
class IV class -1 :

i | e |

For persistently Black

patients despite ARNI/ B-
blacker/ aldosterone
m antagonist/ SGLT,
inhibitor, NYHA class [II-IV

Figure: Flow chart showing pharmacolf)gical treatment of a patient with stage C HFrEF'®

Drugs commonly used for HFrEF (Stage C HF):

Beta Blockers

Bisoprolol 1.25 mg once 10 mg once

. . 25 mg twice if weight <85 kg and 50
Carvedilol 3.125 mg twice g sten et 85 T
Metoprolol Succinate 12.5to 25 mg daily 200 mg daily

Sacubitril/ Valsartan

24/26 mg — 49/51

Sacubitril/ Valsartan . .
mg twice daily

97/103 mg twice daily

ACE-i

Captopril 6.25 mg 3x daily 50 mg 3x daily
Enalapril 2.5 mg 2x daily 10-20 mg 2x daily
Lisinopril 2.5-5 mg daily 20-40 mg daily
Ramipril 1.25 mg daily 160 mg 2x daily
ARBs

Candesartan 4-8 mg daily 32 mg daily
Losartan 25-50 mg daily 150 mg daily
Valsartan 40 mg 2x daily 160 mg 2x daily
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Drug

Aldosterone Antagonists

Initial daily dose(s) Maximum dose(s)

Eplerenone 25 mg daily 50 mg daily
Spironolactone 12.5-25 mg daily 25-50 mg daily
SGLT, Inhibitors

Empagliflozin 10 mg daily 10 mg daily
Dapagliflozin 10 mg daily 10 mg daily
Vasodilators

Hydralazine 25 mg 3x daily 75 mg 3x daily
Isosorbide Di-nitrate 20 mg 3x daily 40 mg 3x daily
Fixed dose combination

Isosorbide Di-Nitrate/ &Y mg/37:5 mg (1 2 tabs 3x daily

. tab) 3x daily

Hydralazine

lvabradine

lvabradine 2.5 -5 mg 2x daily Titrate to HR 50-60 beats/min

Maximum dose 7.5 mg 2x daily

Renin- Angiotensin System Inhibition with ACE Inhibitor or ARB or ARNI: Recommendations

Recommendation

COR

LOE

ARNI should not be administered concomitantly with
ACE inhibitors or within 36 hours of the last dose of an
ACE inhibitor

ARNI should not be administered to patients with a
history of angioedema

EXPERT CONSENSUS DECISION PATHWAY

2021 Update to the 2017 ACC Expert
Consensus Decision Pathway for
Optimization of Heart Failure
Treatment: Answers to 10 Pivotal
Issues About Heart Failure With
Reduced Ejection Fraction

A Rrport of the Ametcan Colloge of Caxdology Sohasan Set Oversight Comenitioe

DOI: 10.35629/5252-0304244262 [Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal

Page 256



‘%[9' International Journal Dental and Medical Sciences Research
?’ Volume 3, Issue 4, July-Aug 2021 pp 244-262www.ijdmsrjournal.com

Indications for ARNI: v" Known hypersensitivity to either ARBs or
v' HFrEF (LVEF<40%) ARNIs
v" NYHAclass II-1V HF
v In conjunction with a background of GDMT Cautions:
for HF in place of an ACE-i or ARB v" Renal impairment: Mild to moderate (eGFR
30-59) no starting dose adjustment but severe
Contraindications: (eGFR<30) reduce to 24/26 mg bid; double in
v" Within 36 hours of ACE-i use every 2-4 weeks to target 97/103 mg bid.
v" H/O angioedema with or without an ACE-i or v" Hepatic impairment: Mild no starting dose
ARB adjustment but moderate reduce to 24/26 mg
v" Pregnancy bid; double in every 2-4 weeks to target 97/103
v Lactation (but no data) mg bid.
v Severe hepatic impairment v' Renal artery stenosis
v/ Concomitant aliskiren use in patients with v" SBP <100 mmHg
diabetes v" Volume depletion

lvabradine: Recommendations

2013 ACCF/AHA 2017 ACC/AHA/HFSA Focused Update
Guideline

Ivabradine was not lvabradine is introduced.

Recommended COR: lla, LOE: B-R
Recommendation:  Ivabradine can be
beneficial to reduce HF hospitalization for
patients with symptomatic (NYHA class I1-111)
stable chronic HFrEF (LVEF <35%) who are
receiving guideline-directed evaluation and
management, including a beta blocker at
maximum tolerated dose, and who are in sinus
rhythm with a heart rate of 70 bpm or greater
at rest

Indications: v' Hypersensitivity
v' HFrEF (LVEF <35%) v Severe hepatic impairment
v" On maximum tolerated dose of B- blocker v" Acute decompensated HF
v Sinus rhythm with a resting heart rate >70 v Blood pressure <90/50 mmHg
beats/ min v/ SSS without a pacemaker
v" NYHACclass Il or Il HF v S,ﬁ\ noda[\jl block
L v 2" or3 degree A-V block without a
% pacemaker
v Cardiac conduction defects 4 Rest_lng heart rate <60 beats/min
v Prolonged QT interval v Per_5|stent AF or flutter
v Atrial pacemaker dependence

Contraindications:
v' HFpEF
v Presence of angina with normal EF

Recommended Starting Dose of Ivabradine

Population Initial Dose

v Minimally tolerated B- 5 mg twice daily with meals
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blocker dose
v Persistent resting heart rate
>70 beats/min

v H/O conduction defects 2.5 mg twice daily with meals
v Age >75 years

Harmful treatment combinations in patients with symptomatic HFrEF:

Thiazolidinediones --
C

NSAIDS or COX-2

Diltiazem or Verapamil

Addition of ARB with ACE-i & MRA

Other modalities of treatment for HF patients:
» Interventional: PCI, Devices etc.
» Surgical: CABG, Valve Repair or Replacement, Transplant etc.

Guideline for PCI:

T “
e

*** 2018 ESC guideline for myocardial revascularization

DOI: 10.35629/5252-0304244262 [Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal Page 258



International Journal Dental and Medical Sciences Research
? Volume 3, Issue 4, July-Aug 2021 pp 244-262www.ijdmsrjournal.com ISSN: 2582-6018

PCI

Loft Cotonary sty

Croumfies

e Corooary —
COronay atany

ey

Lot anterion
]
Coronary
rtery
Dt righe
coronay
artecy

FAVOURS PCI

Clinical characteristics

Presence of severe co-mordidity (not adequately reflected
by scores)

Advanced age/irality/reduced life sxpectancy

Restricted mobllity and congitions that affect the
rehabiditation process

Anatomical and technical aspects

MVD with SYNTAX score 0-22

Anatomyy likely resulting in incompiete revasculariz ation
with CABG due to poor guality or missing conduits
Severe chest deformation or scoliosis

Sequelae of chest radlation

Porcetain aorta*

CABG

Lo Itar D 10 8
actery to left anters
]

PP Iernan T M
T Aty Of et athery

. SO MRS
1 OO MG
Yacd )

FAVOURS CABG
Clinical characteristics
Diabetes
Reduced LV function (EF <35%)
Contrainaikation to DAPY
Recurtent altuse in stent restencsls
Anatomical and technical aspects
MVD with SYNTAX score 223

Anatomy likety resulting in incomplete revascularization
with PCi

Severely cakified coronary artery lesions limiting lesion

*xpansion

Need for concomitant Interventions
ASCONGING AOITIC PAIBSIOgY with Indication for surgery
Concomitant cardiac surgery

Figure: Suitability for PCI or CABG

ICD in patients with HF: Recommendations

Primary Prevention:

v Symptomatic NYHA 1I-111 HF
v LVEF <35%
v > 3 months of OMT

IHD (No H/O Ml in last 40 days)
DCM
Within 40 days of Ml

Secondary Prevention: To reduce SCD & all-cause

mortality--

v Who recovered from a haemodynamically

unstable ventricular arrhythmia,

v Expected to survive for >1 year with good

functional status

CRT in patients with HF: Recommendations

Symptomatic HF patients
QRS >150 msec
LBBB QRS morphology

Symptomatic HF patients
QRS 130-149 msec

VYV VVVY

LVEF <35% despite OMT
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> LBBB QRS morphology

> LVEF <35% despite OMT

> HFrEF regardless of NYHA class

> Indication for ventricular pacing

> High degree A-V block including patients
with AF

LVAD in patients with HF: Recommendations

LVEF <25%, peak VO,<12 mL/kg/min

> 3 HF hospitalization in previous 12 months without an obvious precipitating cause
Dependence on 1.V inotropic therapy
Progressive end-organ dysfunction

Absence of severe RV dysfunction together with severe tricuspid regurgitation

All Failed

Figure: Transplant

Drug, interventional & device treatment for HFEF:
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Anticoagulant

Ferric Carboxymaltose Digitalis i« mgn ventxuter miw

S Refer for PV
TN
A CRT
ACE-VARB w oy, @ &
-,
-1 Ivabradine
ARNI | Orves/
interventions
for HFrEF
Loop diuretic
Hydralazine! o- = 5756 Thiazide
Nitrate f:l: B
o
¥ ,,5{;; i sl-ﬁl')::’tz Vericiguat
v n r
n 9:,«-*‘ o Omecamtiv
~
Mitral edge-to-edge repair Digitalis

Refer for LVAD/HTX

Figure: Multi modalities of treatment in heart failure patients*

Heart failure in special situation: Clinical Outcomes in patients with HF hospitalized with covid-19%
Treatment modality of HF patients: Cardiac rehabilitation®
# Among patients with chronic HF hospitalized with COVID-19 nearly 1in 4 died in
hospital.
% Hospitalization with COVID-19 in patients with HF was associated with high use of in-
hospital resources.
# Advancedage, morbid obesity, and diabetes were associated with worse in-hospital
outcomes in patients with HF hospitalized with COVID-19.
# Dedicated and innovative efforts smrounding education and infection control are needed for
this high-risk population as the pandemic continues to evolve.

Treatment modality of HF patients: Cardiac rehabilitation®

*  (lobally, the prevalence of coronary heart disease and heart failure is increasing, and thereis some
evidence of the health benefits of cardiac rehabilitation.

* Effective implementation of cardiac rehabilitation after acute coronary svndrome, coronary
revascularization, and heart failure has remained suboptimal, with overall participation rates <50%
over recent decades despite intemational recommendations.

* International guidelines now recommend that cardiac rehabilitation programmes include health
education and psvchological counseling.

* Datients should be offered a choice of community and home- based cardiac rehabilitation
programmes to fit their needs andpreferences.

*  (Clinicians should endorse cardiac rehabilitation for patients with a recent diagnosis of coronary
heart disease or heart failure.

Cardiac rehabilitation?:
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Feduces cardiovascular as well as total mortality

Improves mvocardial perfusion

Mav reduce progression of atherosclerosis when combined with aggressive diet.
Improves exercise tolerance without significant CV complications

Improves skeletal muscle strength and endurance in clinically stable patients
Promotes favourable exercise habits

Decreases angina & CHF symptoms

Discharge:Criteria for discharge from hospital and follow-up

When haemodynamically stable, euvolaemic, established on evidence-based
oral medication and with stable renal function for at least 24 hours before

discharge.

* Should be reviewed within 1 week of discharge.
* Seen bvthe hospital cardiclogy team within 2 weeks of discharge if feasible.

CONCLUSION:
The study team concluded that evidence-
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