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ABSTRACT:

Congestive heart failure (CHF) is defined by the
American College of Cardiology (ACC) and the
American Heart Association (AHA) as "a complex
clinical syndrome resulting from any structural or
functional impairment of ventricular filling or
ejection of blood.” Ischemic heart disease is the
primary cause of death globally and is also the
main contributor to CHF. This condition is
prevalent, affecting around 26 million people
worldwide, and is associated with high morbidity
and mortality rates. CHF leads to increased
healthcare costs, decreased functional capacity, and
significantly impacts quality of life. Therefore,
accurate diagnosis and effective treatment are
essential to prevent recurrent hospitalizations,
lower morbidity and mortality rates, and improve
patientoutcomes.

Congestive heart failure (CHF) is an increasingly
common end-stage cardiac condition caused by
functional or structural defects that hinder the
heart's ability to fill and pump effectively. Patients
typically present with cardiopulmonary symptoms,
including chest pain, palpitations, and worsening
shortness of breath. Notably, many also report
abdominal pain, which can be localized or
generalized. Right upper quadrant pain may mimic
conditions like hepatitis or cholecystitis, often due
to hepatic congestion from right heart strain. In
cases of new-onset CHF, increased distention of
the splanchnic circulation can cause bowel edema,
leading to symptoms similar to bowel obstruction,
such as abdominal distention and nonfocal pain. It's
crucial to evaluate cardiac risk factors and rule out
intra-abdominal issues before attributing abdominal

pain to CHF. In children and adolescents with new
presentations of heart failure, particularly from
dilated cardiomyopathies, abdominal complaints
like pain, anorexia, nausea, and vomiting are
common. Clinicians should maintain a high index
of suspicion and include cardiac lab tests, chest
radiographs, and bedside echocardiograms in their
initial assessment.

Keywords: Congestive Heart Failure
(CHF),Systolic Heart Failure, Electrocardiogram(
EKG), Echocardiogram, BNP Blood Test

l. INTRODUCTION:

Heart failure occurs when the heart can't
pump blood effectively enough to supply the body
with the oxygen and nutrients it needs. While the
heart doesn't stop working, its efficiency is
compromised, causing blood to flow more slowly
through the body and raising pressure within the
heart.Congestive heart failure (CHF) is a chronic,
progressive condition that affects the heart’s
pumping ability. Although often referred to simply
as heart failure, CHF is diagnosed based on
symptoms like shortness of breath, leg swelling,
difficulty breathing when lying flat (orthopnea),
and signs of heart dysfunction observed in an
echocardiogram. There are two primary forms of
CHEF: systolic CHF, where the heart muscle is weak
and unable to pump blood effectively, and diastolic
CHF, where the heart struggles to fill with blood.
In both types, the result is a buildup of fluid in the
body.
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Table 1 : symptoms showing CHF.

Symptoms : Symptoms you Symptoms that indicate your | Symptoms that indicate a severe
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S]inc. need to urinate , Pulmonary edema causing | fainting
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Figure 2, 3. Sign and symptoms.
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1. CAUSES: -
Causes of Congestive Heart Failure include the
following:

Coronary artery or heart attack

Cardiomyopathy

Heart issues present at Birth

Diabetes

High Blood pressure (hypertension)

Arrhythmia

A body mass index higher[BMI] than 30

Tobacco and recreational drug use

Alcohol use

Medications such as cancer drugs ( Chemotherapy)

1. PATHOPHYSIOLOGY: -

The pathophysiology of congestive heart
failure (CHF) involves the heart's inability to pump
blood effectively, leading to insufficient oxygen
and nutrients being delivered to tissues. This can
result from either a reduced pumping
ability(systolic dysfunction) or impaired relaxation
and filling of the heart (diastolic dysfunction).In
CHF, the heart compensates by increasing heart
rate, enlarging (dilating), and pumping harder, but
over time, these mechanisms become less effective.
Fluid buildup occurs due to increased pressure in
the heart, which leads to congestion in the lungs
(pulmonary edema) and other parts of the body
(peripheral edema). Underlying causes of CHF
include coronary artery disease, hypertension,
valve disorders, and cardiomyopathy, among
others. The body's neurohormonal response,
involving the activation of the renin-angiotensin-
aldosterone system (RAAS) and the sympathetic
nervous system, exacerbates fluid retention and
vasoconstriction, further worsening the heart's
workload.

V. DIFFERENT STAGES OF CHF:
Stage A: - Stage A (pre-heart failure) means you're
at increased risk of developing heart failure due to
factors such as a family history of congestive heart
failure or the presence of one or more related
medical conditions:

Hypertension, Diabetes, Metabolic syndrome,
History of Rheumatic fever, Family History of
Cardiomyopathy.

StageB: - Stage B (pre-heart failure) means your
left ventricle is not functioning properly and/or has
structural abnormalities, but you have not yet
experienced any symptoms of heart failure
StageC:- Individuals with Stage C heart failure
have been diagnosed with congestive heart failure

and currently experience, or have previously
experienced, symptoms of the condition.

StageD:- and reduced EF ( Ejection fraction ):-
People with Stage D HFrEF (heart failure with
reduced ejection fraction) have severe symptoms
that do not improve with treatment. This is the
most advanced stage of heart failure.

Tests to identify CHF , its stage and its cause :-
1. Blood tests

2. Electrocardiogram (EKG or ECG)

3. Chest X-ray

4. Echocardiogram

5. Cardiac catheterization

6. Heart MRI (magnetic resonance imaging)
7. Cardiac computed tomography (CT)

8. Multigated Acquisition Scan (MUGA scan)
9. Stress test

10. Genetic testing

V. ADDITIONAL TESTS:-
1. Echocardiography: This test uses sound waves
to create an image of the heart, showing how well
it's functioning. It helps identify areas of the heart
that may be problematic and can detect any
damage.
2. Doppler Imaging: This technique uses sound
waves to assess blood flow speed, direction, and
the function of the heart valves.
3. Holter Monitor: A Holter monitor is a small
device worn in a pouch around your neck or
attached to your belt. Electrodes placed on your
chest record your heart's rhythm as you go about
your daily activities.
4. Nuclear Heart Scan: Often part of a stress test,
this scan assesses how well blood flows through
your heart and how much blood reaches the heart
muscle.
5. Cardiac Catheterization (Angiography): In
this procedure, a thin, flexible tube (catheter) is
inserted into a blood vessel in your arm, thigh, or
neck and threaded to your heart. It allows doctors
to examine the coronary arteries and measure heart
function. A special dye, visible on X-rays, is
injected through the catheter to highlight blood
flow to the heart muscle.

VI. DIAGNOSIS:-

Medical and family histories play a crucial
role in diagnosing congestive heart failure. If you
or a family member has a condition that can
damage the heart, such as diabetes or coronary
artery disease, your risk of developing congestive
heart failure is higher. Your doctor will also
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carefully assess any symptoms you may be
experiencing.

A physical exam is typically required. During this
exam, your doctor will closely examine your heart
and lungs, listening for any unusual sounds and
checking for signs of fluid accumulation.

Several specific tests are used together to diagnose
congestive heart failure:

VIl. EKG (ELECTROCARDIOGRAM):
This test measures your heart rate, checks for
irregular rhythms, and can reveal if the heart walls
are thicker than usual or if you've had a previous
heart attack.

Chest X-ray: This imaging can detect heart
enlargement, fluid buildup in the lungs, and lung
conditions.

BNP Blood Test: This test measures the level of
BNP, a hormone that increases during heart failure.
Cardiac MRI: A cardiac MRI helps identify the
underlying causes of heart failure and provides an
accurate assessment of the heart's pumping
function.

Stress Test: This test helps determine if heart
blockages, such as coronary artery disease, are
contributing to heart failure, which can inform
treatment decisions.

VIIl.  TREATMENT: -

@ Stage A treatment: -Treatment for people with
Stage A heart failure focuses on lifestyle changes
and medications to manage underlying risk factors.
It includes regular exercise, such as walking every
day, and avoiding tobacco products. Managing
high blood pressure is crucial, often through a
combination of medication, a low-sodium diet, and
an active lifestyle. Additionally, controlling high
cholesterol is important. Individuals are also
advised to avoid alcohol and recreational drugs. If a
person has conditions like coronary artery disease,
diabetes, high blood pressure, or other vascular or
cardiac issues, they may be prescribed angiotensin-
converting enzyme inhibitors (ACE-1) or
angiotensin 1l receptor blockers (ARBS) to help
protect the heart and manage these conditions

@. Stage B treatment: - Treatment for people with
Stage B heart failure builds on the
recommendations for Stage A, with additional
medications and possible interventions. In addition
to lifestyle modifications, individuals with an
ejection fraction (EF) of 40% or lower may be
prescribed an angiotensin-converting enzyme
inhibitor (ACE-1) or an angiotensin Il receptor
blocker (ARB). If the person has had a heart attack

and has an EF of 40% or lower, a beta-blocker may
be prescribed, provided they are not already taking
one. An aldosterone antagonist is recommended for
those who have had a heart attack or have an EF of
35% or lower. In some cases, surgery or other
interventions may be necessary to treat underlying
issues such as coronary artery blockages, heart
attack damage, valve disease (requiring valve
repair or replacement), or congenital heart
conditions.

@ Stage C treatment: - Treatment for people with
Stage C heart failure with reduced ejection fraction
(HFrEF) includes all the measures from Stages A
and B, with additional medications and
interventions to manage symptoms and slow
disease progression. Key treatments include beta-
blockers, aldosterone antagonists, and sodium-
glucose transport 2 inhibitors (SGLT2i), which
help improve heart function. If symptoms persist
despite other treatments, a hydralazine/nitrate
combination may be used, particularly for African
American patients. If the heart rate remains over 70
beats per minute and symptoms continue,
medications that slow the heart rate may be
prescribed. A diuretic ("water pill") is used to
manage fluid retention if symptoms persist. Sodium
(salt) restriction is recommended in the diet, and
daily weight tracking is crucial, with patients
advised to report a weight change of more than 4
pounds to their healthcare provider. In some cases,
fluid restriction may also be necessary. Other
possible interventions include cardiac
resynchronization therapy (biventricular
pacemaker) and implantable cardiac defibrillator
(ICD) therapy to help manage heart rhythm
problems. Even if treatments improve or alleviate
symptoms, it is essential to continue therapy to
prevent the progression to Stage D heart failure.

@ Stage D treatment: -Treatment for people with
Stage D heart failure includes all the treatments for
Stages A, B, and C, along with the evaluation for
more advanced treatment options. These options
may include a heart transplant, ventricular assist
devices, or heart surgery to address the underlying
heart issues. In some cases, a continuous infusion
of inotropic drugs may be used to improve heart
function. For patients with severe symptoms and
limited treatment options, palliative or hospice care
may be considered to focus on comfort and quality
of life.

@ Stage C & D treatment with preserved EF:-
Treatment for people with Stage C and Stage D
heart failure with preserved ejection fraction
(HFpEF) includes all the treatments for Stages A
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and B, along with medications to manage
underlying medical conditions that can either cause
heart failure or worsen it. These conditions include
atrial fibrillation, high blood pressure, diabetes,
obesity, coronary artery disease, chronic lung
disease, high cholesterol, and kidney disease. A
diuretic ("water pill") may be prescribed to reduce
or relieve symptoms of fluid retention. It is also

NYHA Class CLASS|

essential to carefully manage other health
conditions, such as diabetes, kidney disease,
anemia, high blood pressure, thyroid disease,
asthma, and chronic lung disease. Some of these
conditions can have signs and symptoms similar to
congestive heart failure. If you experience new or
worsening nonurgent symptoms, it is important to
inform your healthcareprovider.

CLASS /v CLASS IV

STAGEB
Structural
heart disease,
no symptoms

STAGED
Refractory
symptoms requiring .
spacial intervention Hospice

VAD, transplantation
Inotropes
Aldosterone antagonist, nesiritide

Consider multidisciplinary team

Revascularization, mitral-valve surgery

Cardiac resynchronization if bundle-branch block present.

Dietary sodium restriction, diuretics, and digoxin

STAGEA ACE inhibitors and beta-blockers in all patients

High risk
with no
symptoms

ACE inhibitors or ARBs in all patients; beta-blockers in selacted patients

Treat hypertension, diabetes, dyslipidemia; ACE inhibitors or ARBs in some patients

Risk-factor reduction, patient and family education

IX. VARIOUS DRUGS USED IN THE
TREATEMENT OF CHF:-

Treatment for congestive heart failure
(CHF) focuses on slowing disease progression, as
there is no cure. Cardiologists develop personalized
treatment plans, typically involving lifelong
medication. If medication is ineffective, surgery to
repair heart valves or clear blood vessels may be
considered. It's important for patients to report any
side effects to their healthcare provider. ACE
Inhibitors, Angiotensin-converting enzyme (ACE)
inhibitors, such as Lisinopril (Prinivil) and
Captopril (Capoten), help lower blood pressure,
reduce the heart's workload, and decrease harmful
heart-related hormones. Common side effects
include dizziness, increased potassium levels, a
persistent cough, and changes in kidney function.
Patients should have regular blood tests to monitor
kidney health.

Angiotensin Il Beta Blocker (or Inhibitors):-
Angiotensin Il receptor blockers (ARBS), such as
Valsartan (Diovan) and Losartan (Cozaar), work
similarly to ACE inhibitors but generally cause
fewer issues with dry cough. Like ACE inhibitors,
ARBs can affect kidney function, so kidney
function tests are recommended. Common side
effects include dizziness, changes in kidney
function, and elevated potassium levels.

Beta Blockers:-Beta blockers, such as Metoprolol
(Toprol) and Carvedilol (Coreg), slow the heart
rate and reduce the force of heartbeats, helping to
lower blood pressure. Common side effects include
fatigue, dizziness, drowsiness, headache, and upset
stomach. It's important not to stop taking a beta
blocker without consulting a healthcare provider.
Diuretics:-Diuretics, often called "water pills,"
remove excess fluid from the body but can also
cause potassium loss, sometimes requiring
potassium supplements. Drugs in this class include
Furosemide (Lasix), Bumetanide (Bumex), and
Metolazone (Zaroxolyn). Common side effects
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include dizziness, frequent urination, skin rash,
changes in kidney function, increased blood sugar,
gout, and dehydration.

Aldosterone Antagonists:-Aldosterone
antagonists, such as Eplerenone (Inspra) and
Spironolactone (Aldactone), help prevent the body
from producing excess aldosterone, a hormone that
can harm the heart. Common side effects include
breast swelling or tenderness in both men and
women, increased potassium levels, and changes in
kidney function. Patients should have regular
kidney and potassium tests.

Digoxin:-Digoxinis a medication that slows the
heart rate and can help improve the heart's pumping
ability. Blood tests are necessary to determine the

correct dosage. Common side effects include
digestive issues, poor appetite, and nausea.
IsosorbideDinitrate:-This medication helps relax
blood vessels and reduce strain on the heart. It is
particularly beneficial for treating heart failure in
African Americans and has been shown to lower
the risk of death, according to the National Heart,
Lung, and Blood Institute.Certain medications can
worsen the health of a patient with congestive heart
failure (CHF) by increasing fluid buildup, raising
blood pressure, or putting additional strain on the
heart. It’s important for patients with CHF to avoid
these medications unless directed otherwise by
their healthcare provider.

Ways to Reduce Risk of Developing Heart Failure

Lifestyle factors
Regular physical
activity {Hl

=Y
Healthy B )
Weight \ §

2

No Smoking @
Healthy eating ’

Medical conditions

Treat high blood
pressure

-

=
Control
diabetes

|-—:s]
s  Maintaln healthy
v cholesterol
[ e levels
PracN
‘('.,_.,';’ Take heart pratective

medications as prescribed

Figure 5. Ways To Reduce Riske Of Developing Heart Failure.

1. Painkillers: NSAIDs (e.g., ibuprofen) and
COX-2 inhibitors

2. Anesthesia agents: Desflurane, enflurane,
halothane, and others

3. Diabetes medications: Metformin, Onglyza

(saxagliptin), Januvia (sitagliptin), Actos

(pioglitazone), Avandia (rosiglitazone)

Alpha-blocker: Doxazosin

Calcium channel blocker: Verapamil

Hair growth treatments: Minoxidil

Antifungal medications: Itraconazole

Chemotherapy drugs: Including Taxotere

(docetaxel)

9. Antidepressants: Such as Celexa (citalopram)

©No Ok

Note:-Patients with CHF should consult their
healthcare provider before starting or stopping any
of these medications.

X. LIFESTYLE CHANGES:-

1. Diet and Exercise

Diet: Reducing sodium intake is crucial to prevent
fluid retention, which worsens CHF symptoms.
Avoid processed foods, canned soups, and fast
food. Limiting alcohol and fluid intake can also
help reduce heart strain. Doctors provide specific
fluid guidelines based on individual needs.
Exercise: Regular aerobic exercise (e.g., walking,
cycling) strengthens the heart, improves stamina,
and lowers blood pressure. Patients should work
with their healthcare provider to create a tailored
exercise plan, as some may need to start with low-
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impact activities. Cardiac rehabilitation may be

beneficial for some

2. Fluid Restriction: Excess fluid retention is
common in CHF. Fluid intake may need to be
limited to avoid exacerbating symptoms and

redu

ce the workload on the heart. Patients

should follow their doctor's recommendations
for safe fluid intake and stay hydrated within
those limits.

3. Weight Management:Maintaining a healthy
weight is key, as obesity increases the strain on

the

grad
loss
mon

heart. However, weight loss should be
ual, as rapid weight loss may signal fluid
or other complications. Daily weight
itoring helps track fluid retention, which

can guide medication adjustments.
4. Other Lifestyle Considerations .

Smoking cessation: Quitting smoking improves
heart health and reduces CHF risks.

Stress management: Practices like meditation and
deep breathing can help manage stress, which
affects heart function.

Adequate sleep: Proper rest is vital to managing
fatigue and improving heart health.
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