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Abstract

Atrial fibrillation (AF) in patients with heart failure is common and associated with an increased risk of
stroke, heart failure hospitalizations and all causes mortality. AF is a common sustained arrhythmia in HF
and primary related to atrial dilation and remodeling. Heart failure is a common co-morbidity in diabetes
and patients with both conditions have particularly poor prognosis. Most clinical outcome trials investigating
the effect of glucose lowering agent have excluded patient with heart failure. Patients with heart failure are
frequently affected with AF and interrelation between these pathologies is complex. AF share same risk
factors as heart failure. The exact causes of atrial fibrillation in HF are incompletely understood but data
suggest that heart failure induced atrial fibrosis and atrial ionic remodeling are underlying abnormalities that
facilitate atrial fibrillation. Therapeutic considerations for atrial fibrillation in patients with heart failure
include risk factors modifications and guidelines directed medical therapy, anticoagulation, rate control and
rhythm control. Although anticoagulation therapy and rhythm or rate control are the foundation of atrial
fibrillation therapy. Here we report a case of 66 years old female patient diagnosed as a congestive heart
failure with atrial fibrillation with type-2 Diabetes mellitus. This article will present some practical tips for
managing heart failure.

Key words: Heart Failure, Atrial Fibrillations, Angiotensin Converting Enzyme Inhibitors, Angiotensin
Receptors Blockers, Beta Blockers.
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1. Introduction

Heart failure (HF) is a clinical syndrome
characterized by symptom and signs caused by
structural or functional abnormalities of the heart.
Typical symptoms are breathlessness are ankle
swelling, and fatigue. Typical signs are increased
jugular venous pressure, third heart sound,
peripheral edema, and pulmonary crackles;
however, the condition can be present in the
absence of these findings. It is important to
address the underlying cause of heart failure
because the specific etiology determines the
choice of treatment. Common causes of heart
failure are ischemic heart disease, dilated
cardiomyopathy, valvular lesions, hypertension,
and atrial fibrillation. The toxic impact of
chemotherapy and high levels of alcohol
consumption can also lead to systolic left
ventricular failure (1). Some data suggest that
type 2 diabetes and hyperinsulinemia promote a
diabetic cardiomyopathy (2). Atrial arrhythmia is
significant contributors to morbidity and mortality
in all patient ages’ groups (3, 4). The interaction
between HF and atrial fibrillation is complex and
one can predispose, precipitate, or complicate the
others (4, 5). The management of cardiovascular
disease has undergone much change in recent
years in general, notably recent advances in
management of acute coronary syndromes have
significantly reduced both short term and long-
term mortality (6). This factor has led to increased
survival, and thus, it could be argued, an
increasing number of individuals with myocardial
damage at risk of developing heart failure. The
medical and device treatment of patients with
established heart failure has also improved
considerably, reducing both morbidity and
mortality (7-10). Both changes are thought to
have led to an increase prevalence of heart failure.
Thus, heart failure has become one of the most
common cardiovascular diseases in the western
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world. Epidemiologic data show a prevalence of
heart failure of 2%, among individuals older than
75 years, nearly 10% suffer from heart failure (11).
Notably, the prevalence is even higher in patients
with diabetes (12, 13) conversely; the prevalence
of diabetes is very high in patients with heart
failure with estimates of up to 40% in patients
hospitalized with worsening symptoms (14, 15).
Worldwide it is estimated that 26 million peoples
are affected with heart failure (5), with over 6.5
million adults in the USA (16) and at least 15
million in Europe affected (17). The incidences of
HF in the USA along are estimated to be close to
1 million annually (16).

2. Case description

Case presentation 1:

A 66-year’s old female with known case of
type-2 diabetes mellitus presented to the hospital
OPD with chief complain of severe dyspnea at
mild exertion (NYHA 1I1), bilateral lower limb
swelling and decreased urine output. Shortness of
breath is associated with orthopnoea, paroxysmal
nocturnal dyspnea. There is a no history of
alcohol intake and smoking in past. On
examination she was in sinus rhythm with pulse
rates was 58 beats/minute, blood pressure was
150/70 mm Hg, respiratory rate was 26 times per
minute and temperature were 98.6F. On local
examination, she has bilateral pitting edema,
cyanosed and on systemic examination, she has an
inspiratory basal crepations over the lung base on
both sides.

On laboratory investigation total Red blood
cell counts was 4.5 millions/mm3(Normal range:
4.5-5.5 million/mm?®), Total white blood cells
count was 10 thousand/mm3(Normal range: 4-11
thousand/mm?), Total platelet count was 2
lakn/mm3(Normal  range: 1.5-3  lakh/mm?),
Random blood sugar was 120 mg/dl(Normal
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range: 70-110 mg/dl), Blood urea was
45mg/di(normal range: 10-50 mg/dl), serum
creatine was 1.2 mg/dl(Normal range: 0.5-1.5
mg/dl), sodium was 142 mmol/liter(hormal range:
135-145 mmol/liter), potassium was 4.2
mmol/liter(normal range: 3.5-5 mmol/liter), CK-
MB was 15 IU/L(Normal range: 5-25 IU/L),
Troponin-I was 0.01 ng/ml(Normal range: < 0.04
ng/ml), Brain natriuretic peptide was 832.40
pg/mli(Normal range:< 300pg/ml)and thyroid
function test is within normal limit. Chest x-rays
show cardiomegaly with small bilateral pleural
effusions  (shown in  figure 1). On
Electrocardiogram finding, there is P-wave absent
and rhythm is irregularly irregular that is R-R
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interval is irregular with left ventricular
hypertrophy. Echocardiogram show enlarged and
dilated left ventricle (shown in figure 2) with
severe end diastolic dysfunction. Left ventricular
ejection fraction is about 40%.

Medical therapy was started with diuretics
(Furosemide 40 mg twice daily), Angiotensin
receptors blockers (Tab Valsartan 160 mg daily),
beta blockers (Tab Carvedilol 12.5 mg daily ), and
Tab Digoxin 0.25 mg daily, Tab Atrovastatin 20
mg daily, Tab Nifedipine 30 mg daily, Tab
metformin 1000 mg twice daily and Tab
Ranitidine 150 mg once daily. The patient showed
clinical improvement and discharged after 10 days
of hospital admission in oral medications.

Figure 1

Figure 1: Chest x-ray showing Cardiomegaly with LVH.

Figure 2

Figure 2: Echocardiography, apical four chamber views showing Left ventricular hypertrophy. RA (right atrium), LA (Left

atrium), LV (left ventricle), RV (right ventricle).

Case presentation 2:

A 65-year female patient presented to
emergency department with several dyspnea at
mild exertion (NYHA 1ll) and history of
myocarditis, type 2 diabetes mellitus and chronic
atrial fibrillation. Shortness of breath is associated
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with bilateral lower limb swelling and decreased
urines output. There is a history of smoking for
last 20 years but no history of alcohol intake in
past. On examination, she looks ill, with pulse rate
120 b/minute, respiratory rate 24 time/minute,
blood pressure was 110/70 mm of Hg. On chest
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examination there is crepitations is present whole
over lung in both sides.

On laboratory investigation total Red blood
cell counts was 5.3 million/mm3(Normal range:
4.5-5.5 million/mm?®),Total white blood cells
count was 8 thousand/mm3(Normal range: 4-11
thousand/mm?),Total platelet count was 1
lakn/mm3(Normal  range: 1.5-3  lakh/mm?),
Random blood sugar was 105 mg/dI(Normal
range: 70-110 mg/dl), Blood urea was 43
mg/dI(normal range :10-50 mg/dl), serum creatine
was 1.1 mg/dl(Normal range: 0.5-1.5 mg/dl),
sodium was 140 mmol/liter(normal range: 135-
145  mmol/liter), potassium  was 3.2
mmol/liter(normal range: 3.5-5 mmol/liter), CK-
MB was 12 IU/L(Normal range: 5-25 IU/L),
Troponin-I was 0.01 ng/ml(Normal range: < 0.04
ng/ml), Brain natriuretic peptide was 945.40
pg/mi(Normal range:< 300pg/ml)and thyroid
function test is within normal limit. Chest x-rays
show cardiomegaly. On Electrocardiogram
finding, there is P-wave absent and rhythm is
irregularly irregular that is R-R interval is
irreqular with left ventricular hypertrophy.
Echocardiogram show enlarged and dilated left
ventricle with severe end diastolic dysfunction.
Left ventricular ejection fraction is about 38%.

Medical therapy was started with diuretics
(Furosemide), ACE inhibitors, Digoxin,
Metformin. Patients feel better and after 8 days of
admission patient was discharge on oral
medication.

Case presentation 3:

A 72-year male patients with known case of
type 2 diabetes mellitus, hypertension and stage 3
chronic kidney disease came in our clinics with
complain of shortness of breath, chest pain and
decreased urine output for two weeks. On
examination patients is looking ill and there is a
bilateral lower limb massive swelling. The blood
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pressure was 100/60 mm of Hg; pulse rate was
105 beat/minutes, respiratory rate was 18
time/minutes and SPo2 was 90 %. On chest
examination there was crepitations was present on
base of the both lung and decreased breath sound
is heard on right lower part of chest.

On laboratory investigation total Red blood
cell counts was 4.1 millions/mm3(Normal range:
4.5-5.,5 million/mm?®),Total white blood cells
count was 7 thousand/mm3(Normal range: 4-11
thousand/mm?),Total platelet count was 1.7
lakh/mm3(Normal  range: 1.5-3  lakh/mm3),
Random blood sugar was 90 mg/dl(Normal range:
70-110 mg/dl), Blood urea was 25mg/dl(normal
range :10-50 mg/dl), serum creatine was 0.8
mg/dI(Normal range: 0.5-1.5 mg/dl), sodium was
138 mmol/liter(normal range: 135-145
mmol/liter), potassium was 3.2 mmol/liter(normal
range: 3.5-5 mmol/liter), CK-MB was 12
IU/L(Normal range: 5-25 IU/L), Troponin-lI was
0.01 ng/mI(Normal range: < 0.04 ng/ml), Brain
natriuretic peptide was 1112.40 pg/ml(Normal
range:< 300pg/ml)and thyroid function test is
within  normal limit. Chest x-rays show
cardiomegaly with small bilateral pleural
effusions. On Electrocardiogram finding, there is
P-wave absent and rhythm is irregularly irregular
with left ventricular hypertrophy. Echocardiogram
show enlarged and dilated left ventricle with
severe end diastolic dysfunction. Left ventricular
ejection fraction is about 36%.

Medical therapy was started with diuretic
(Furosemide), potassium sparing diuretics,
Angiotensin receptors blockers (Telmisartan),
metformin, Digoxin, Statin, and Calcium channel
blockers. There was improve in symptom of
patients and after 12 days of admission patient
was discharge on oral medication.

3. Discussion
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Heart failure is a complex syndrome in
which abnormal heart function results in, or
increases the subsequent risk of, clinical
symptoms and signs of low cardiac output or
pulmonary or systemic congestion. Heart failure
(HF) represents a heterogeneous population of
patients defined by multiple etiologies and
characteristics sharing, however, a common
clinical outcome characterized by disabling
symptoms and chronic congestion leading to
recurrent hospital admissions (1, 18, 19). Heart
failure is a common condition in primary care
with 1% of the population self- reporting this
condition. Mortality is substantial, approaching
40% to 50% over 5 years. Atrial fibrillation (AF)
is the most common cardiac arrhythmia (20) and
is found most frequently in patients with obesity,
hypertension, diabetes mellitus, coronary artery
disease or obstructive sleep apnea (21). HF shares
these same risk factors, which contribute to
coexistence of atrial fibrillation (21). The data
suggest that AF is most often risk factors for HF
than the reverse (10). The prevalence of new AF
is high in patients with HF, ranging from 13 to
27 % and increasing as HF becomes more
symptomatic(4). The pathways leading to AF in
HF can be grouped into structural substrate for
reentry and atrial ionic remodeling (22). The
structural substrate for AF is atrial fibrosis, as the
volume and composition of extracellular matrix
has been corrected with persistence of AF (23).
Atrial fibrosis is found in a variety of AF
promoting conditions such as advanced age(24),
dilated cardiomyopathy(25), mitral
dysfunction(26), HF induces atrial fibrosis (27),
which interfere with local conduction without
significantly altering the effective period (28). In
patients with HF, electrophysiology studies have
confirmed these structural and conductive
abnormalities, also without changes in atrial
refractoriness (29). lonic abnormalities are also
found in patients with HF, which lead to calcium
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overload and prolonging of the atrial action
potentials, particularly at faster heart rate. The
result is an increased risk of arrhythmogenic
delayed after depolarization (30). The changes
described above are secondary to elevated left
ventricular filling pressure (30). The pro-fibrotic
milieu is strongly dependent on neurohormonal
activation by renin-Angiotensin- aldosterone
system (RAAS)(30). The RAAS inhibition is
effective in primary prevention of AF in patients
with heart failure(31). Angiotensin Il induces
myocardial apoptosis and fibrosis through the
mitogen activated protein kinase pathways(32), in
HF Models, it is associated with myocardiocyte
apoptosis and atrial fibrosis(33). Angiotensin 1l
also induces oxidative changes in sinoatrial nodes
through the nicotinamide adenine dinucleotide
phosphate oxidase, lead to cell apoptosis, which in
turn lead to sinus dysfunction by preventing
normal impulse formation and propagation(34).
The circles Closes when AF results in impaired
diastolic relaxation, leading to clinical HF and
further atrial remodeling. Tachycardia induced
cardiomyopathy may promote systolic and
diastolic dysfunction as well, resulting additional
remodeling (22).

4. Role of cardiac resynchronization therapy in
the pathogenesis of AF in patient with HF:

Cardiac resynchronization therapy (CRT) is
indicated for patients with HF and left ventricular
gjection fraction (LFEF) < 35 % who have
evidences of delayed intraventricular conduction
(QRS duration > 120 ms), NYHA functional class
I11/1V despite receiving optimal pharmacological
for at least 3 months and have a life expectancy of
> 1 years with good functional status(35,36).
Recipients of CRT can be classified as a
responders or non-responders based on reverse
cardiac remodeling. The presence of reverse atrial
remodeling is thought to be the reason behind the
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atrial anti- arrhythmic effect of CRT(37), mainly
secondary to improved atrial hemodynamic(38)
and reduced atrial stretch as a consequences of
improved mitral and ventricular hemodynamic.

Patients with HF who have undergone CRT
placement appear to have an annual incidence of
AF of 2.8 % compared with 10.2 % who did not
undergo CRT placement (39). The incidences of
AF after 3 years follow up was significantly lower
in  CRT responder than non-responders,
determined by degree of reverse cardiac
remodeling (40). In MADIT- CRT trials CRT
responders had a 53 % risk reduction for atrial
tachyarrhythmia compared with patients who had
no undergone CRT placement (41).

5. AF therapeutics in patients with heart
failures

In addition to risk factors modification,
therapeutics considerations in patients with AF
are broadly categorized into anticoagulation, rate
control and rhythm control (4). Cardioversion
should be performed if there is a hemodynamic
compromise. Targeting an initials heart rate of
110 beat per minute is recommended. Early
consideration should be given to rhythm control.

5.1. Anticoagulation Therapy
Anticoagulation therapy is not indicated in

all patients with AF. The current guidelines

recommended risk stratification using clinical
scores to assess the  probability  of
thromboembolic ~ events  compared  with
hemorrhagic events (42, 43). The risk of
thromboembolic events in patients with AF is best

assessed by using CHA,;DS,-VVASc score (44).

a. The current guidelines recommended
anticoagulation in patients with AF if the
CHA:DS,-VASc score is > 2 (43).
Anticoagulation can be achieved with either
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warfarin or direct acting oral anticoagulation
(43).

b. If the CHA:DS,-VASc score is 1,
anticoagulation, aspirin or anti-thrombotic
therapy are feasible options, though
anticoagulation is preferred in male patients.

c¢. Ifthe CHA2DS,-VASc score is 0, anti-
thrombotic therapy can be omitted.

5.2. Rate control versus rhythm control
strategies

It is still unclear whether patients with HF
benefit from a rhythm control strategy over a rate
control approach (45). Both are accepted
therapeutic option (46) and rate control should be
the initial approach. Both strategies led to
improvement in LVEF and functional status (47).
The reversal to sinus rhythm has been associated
with improvement in quality of life and LVEF
(48). The studies show that rate control is non-
inferior to rhythm control, outcomes might be
better with rhythm control, as cardiovascular
mortality, bleeding and hospitalizations for HF is
less frequent (49). The AF catheter ablation is
superiors to rate control in improvement of LVEF,
functional capacity and quality of life (50).

The preferred target heart rate is to be 110
bpm (51); however, ACC/AHA/ARS guidelines
follow the target heart rate to be 80 bpm. The beta
blockers and non-dihydropyridine  calcium
channel blockers are first lines option for rate
control. The ESC recommended digoxin as a first
lines medication. Amiodarone and
Atrioventricular node/junction ablation with
permanent ventricular pacing are reserved for
patients unable to achieve target heart rate.
Amiodarone is for rhythm control is reserved for
patients with significant systolic dysfunction or
second lines agents. Digoxin has been associated
with an increased risk of death in patients with AF
(52), although the effect appears to be lower in
patients with HF than without heart failure (53).
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The use of carvedilol is associated with LVEF
improvement (54), and beta blockers lead to
reduction in resting heart rate are associated with
reduction in all causes mortality with HF(55).

5.3. Cardioversion and devices therapy

In  hemodynamic compromised patients,
cardioversion is recommended to restore the
normal sinus rhythm (56). The intra-cardiac
defibrillator (ICD) is used in patients with HF to
prevent deadly ventricular arrhythmias. Recently,
it has been proposed that cardioversion of
hospitalized hemodynamic compromised patients
with HF and AF can be achieved through ICD
defibrillation (57).

CRT is to be beneficial in the primary
prevention of AF with HF. Patients with HF and
established AF, who qualifies for CRT placement
also derive AF related benefits from CRT. About
10 % of patients with HF, who have permanent
AF, may convert to normal sinus rhythm after
CRT placement (38).

Catheter ablation is recommended for
patients with atrial fibrillation who remain
symptomatic despite anti- arrhythmic medications
(58). In patients with HF and AF, catheter
ablation appears to be associated with
preservation of normal sinus rhythm (59). It is
also associated with improvement in LVEF (60),
quality of life, and exercise tolerance with modest
side effect. More recently catheter ablation is
associated with reduction in ventricular and atrial
size in patient without ventricular fibrosis (61).

6. Heart Failure therapy

The foundation for all HF therapy includes
nonpharmacologic and pharmacological
management (62). Dietary, lifestyle and over-the-
counter nonsteroidal anti-inflammatory drug
indiscretions are common sources of HF
exacerbations (62, 63). Lifestyle measures
facilitate HF management. Communicating
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information about exercise and salt and fluid

intake to patients is essential for optimal

management.

(a) The patient can exercise aerobically 3 to 5
times per week (30 to 40 minutes per session)
for New York Heart Association class I to 11l
HF (64).

(b) All patients need to restrict salt intake to 2 to
3 g (0.5 tsp) per day. Patients with
unremitting fluid retention or advanced
cardiac failure (ejection fraction less than
35%) require restriction to less than 2 g
(approximately 0.25 tsp) of salt per day(62).

(c) Have patients report any weight gain of 2 Ib
(1 kg) inlto 2 days or 51b (2 kg) in 1 week.
Selected patients might be suitable
candidates to self-adjust their Furosemide
doses, doubling Furosemide until normal
weight is restored or holding Furosemide if
weight decreased by 1 kg (62).

(d) Patients, especially those with renal
dysfunction or hyponatremia, should restrict
fluid intake to 1.5to 2.0 L per day.

Diuretics are useful in providing symptom
relief, especially acutely, but do not prevent long-
term mortality (63). Overreliance on diuretics
often results in hypotension and electrolyte
abnormalities, limiting the use of other agents that
reduce mortality. Loop diuretics are preferred for
congestive symptoms. Once symptoms are
relieved, use the lowest effective maintenance
dose.  Multiple daily dosing can be used to
improve diuretic effect, especially if higher doses
are needed. If persistent volume overload
continues with optimal Furosemide therapy, add a
low-dose thiazide diuretic or metolazone (most
effective if given 30 minutes before Furosemide)
(65). Remember to monitor daily weight and
regularly measure creatinine, urea, potassium, and
magnesium  levels. Furosemide useful for
congestive symptom relief, once congestion
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resolve, reduces to lowest effective dose or stop
so that agent with mortality evidence can be

June 7, 2020, Vol 1, No 1 41

optimized.

Table 1: Nonpharmacologic management of heart failure (62).

Following are the Nonpharmacologic way of management of heart failure.

e Smoking cessation.

¢ Influenza and pneumococcal vaccination.
e No more than 1 alcoholic drinks per day.
e Fluid intake 1.5 to 2 liter per day.

e Daily monitoring weight.

e Exercise after stress test assessment.
o No added salt diet [2 to 3 g of salt per day].

Spironolactone (12.5 to 25 mg) should be
considered for patients with an ejection fraction of
less than 30% and severe symptoms of HF,
despite treatment optimization (10). Although the
target dose in the RALES (Randomized
Aldactone Evaluation Study Investigators) trial
was 50 mg, 25 mg daily was the average dose
reached (10). Remember to watch out for
Hyperkalemia.  Isosorbide dinitrate or a
nitroglycerin  patch is additional options,
especially for nocturnal dyspnea. Primary
prevention of AF has also demonstrated with
eplerenone (66).

While diuretics help symptoms, b-blockers
(BBs) and Angiotensin-converting enzyme
inhibitors (ACEIls) have the best demonstrated
evidence for mortality and morbidity outcomes in
HF (67-69). ACEIls used in all asymptomatic
patients with LVEF < 35% and all patients with
symptom of HF and LVEF < 40 %. ACEIs also
used in all patients after AMI and continue in
LVEF < 40 % or if AHF complicated the AMI.
The maximum tolerated target dose of ACEI
should be used in all HF patients with ejection
fractions of less than 40% (70). ACEIs can be
used in combinations with diuretics.

If ACEl intolerance develops, an
Angiotensin receptor blocker (ARB) can be used
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(71, 72). Generally, ACEIls and ARBs should not
be combined, as adverse effects increase with
little extra benefit (73). Exceptions might include
symptomatic patients with class Il or IV HF on
optimum ACEI and BB treatment, or those unable
to tolerate beta blockers (62). Blood pressure
serum creatinine and potassium should be
monitored. To titrate ACEIls or ARBs, start at low
doses and then double the dose at 1- to 2-week
intervals until the target dose is reached or until
intolerable side effects persist. Trial evidence for
best HF outcomes has been with relatively high
doses (74, 75).

B-Blockers have strong evidence for
mortality reduction (67)and beta blockers start
when heart failure is stable and euvolemic. Start at
low doses and double the dose every 2 to 4 weeks.
Warn patients to expect some symptom worsening,
initially. Start with Bisoprolol 1.25 mg daily or
Carvedilol 3.125- 6.25 mg twice daily. Used in all
patients of heart failure with LVEF < 40 % and if
NYHA class IV. Beta blockers will improve left
ventricular ~ function, patient’s  well-being,
decrease hospitalizations and treat atrial
fibrillation. Avoid abrupt withdrawal, if necessary,
can titrate the dose down in AHF and titrate up
once stabilized. Both the drug Bisoprolol and

http://naturescholars.com



Global Journal of Life Sciences

Carvedilol have mortality benefit (28,76). When
pursuing maximum tolerated doses of ACElIs or

Beta blockers a heart rate as low as 50 beats
per minute or a blood pressure as low as 80/50
mm Hg might not require any change in therapy,
as long as the patient is not showing symptoms of
hypotension (dizziness and falls).

Combination of Isosorbide dinitrate and
Hydralazine should be considered in addition to
standard therapy for African Americans patients
with systolic dysfunction to decrease the mortality
(77) and for HF patients unable to tolerate other
standard treatment or who have chronic renal
insufficiency. A nitroglycerin patch can be
substituted for oral nitrates.

While patient dietary indiscretions often
occur, we must also be aware of prescriber
indiscretions that can exacerbate HF. Specifically,
medications  such as  nonsteroidal  anti-
inflammatory  drugs, antiarrhythmic agents,

June 7, 2020, Vol 1, No 1 42

diltiazem, verapamil, stimulants, glitazones,
corticosteroids, tumor necrosis factor blockers,
and numerous cancer chemotherapeutic agents are
implicate (63).

6.1. Patients receiving advanced HF therapies

AF is already present in 39 % of patients
who are started on home inotrope therapy (78).
Approximately 46-52 % of patients who
undergoes left ventricular assist device (LVAD)
placement already have AF (79) and new AF
develops in approximately 11 % (79). AF is
present in 27 % of patients referred for cardiac
transplant but it does not appear to affect event
free survival (80).

Table 2: Heart failure drugs with dose (62).

Class Drugs initial dose

1. ACEls Ramipril 1.25-2.5 mg twice daily or 5 mg twice daily
Lisinopril 2.5-5 mg daily (20-40 mg daily)
Enalapril 1.25- 2.5 mg twice daily or 10 mg twice daily
Captopril 6.25-12.5 mg 3 time a day (25-50 mg TDS)

2. BBs Bisoprolol 1.25 mg daily or 10 mg daily
Carvedilol 3.125- 6.25 mg twice daily
Metoprolol-SR 12.5- 25 mg daily

3. ARB Candesartan 4 mg daily (32 mg daily)
Valsartan 40 mg twice daily (160 mg twice daily)
Losartan 25- 50 mg daily (< 150 mg daily)

4. Aldosterone antagonist
5. Vasodilators

Spironolactone
Isosorbide dinitrate

12.5 mg daily (12.5- 25 mg daily)

20 mg three time a day

37.5 mg three times a day (75 mg TDS)
20- 40 mg daily to twice daily

Hydrochlorothiazide 12.5- 25 mg daily to twice daily

Hydralazine
6. Diuretics Furosemide

Metolazone
7. Cardiac glycoside Digoxin

2.5- 5 mg daily
0.0625- 0.125 mg daily
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The presence of AF in patients who
received LVAD has been associated with an
increased risk of death, particularly if it is
permanent AF (79). The patients with HF and AF
who undergo LVAD have AF related benefits.
LVAD is associated with reduced left atrial size and
volume index, which results in beneficial electrical
remodeling (79). Consequently, 43 % of patients
with preoperative AF had no evidence of post
LVAD AF during follow up.

7. Learning point

a. Patient education is key (consider referral to an
interprofessional HF clinic where available).

b. Make sure all patients with reduced ejection
fraction are on the maximum tolerated dose of
BB and ACEI or ARB.

c. After HF is controlled, titrate BB dose
gradually (every 2 to 4 weeks); patient will
feel worse before feeling better; ACEI dose
should be titrated every 1 to 2 weeks.

d. To optimize ACEI and BB dose, decrease dose

of diuretics nitrates, and other antihypertensive.

e. Consider adding a third drug (spironolactone,
digoxin, nitrate) if the patient is still
symptomatic on ACEI and BB.

f. Ensure ongoing communication among health
care providers.

Conclusion:

Heart failure is an imprecise term used to
describe the state that develops when heart cannot
maintain adequate cardiac output. Almost all forms
of heart disease can lead to heart failure and most
frequently due to coronary artery disease. AF
frequently coexists with HF due to HF induced
atrial remodeling. It is associated with increase
morbidity and mortality with corresponding
decrease in quality of life. HF is usually presenting
with a sudden onset of dyspnea at rest that progress
to acute respiratory  distress, orthopnoea,
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paroxysmal nocturnal dyspnea and inspiratory
crepitations over the lung base. Educating patients
on lifestyle measure support medication
management.  The  cornerstones of  AF
management—anticoagulation therapy and rate or
rhythm control remain essential in patients with HF
and AF along with conventional HF treatment.
Ensuring patients approach the maximal tolerated
doses of ACEIls and BBs improve mortality and
morbidity. Finally, RAAS inhibition is a promising
field of study in patients with HF and AF, as it
provides structural benefits that affect both
pathologies.

Abbreviations:

HF: Heart failure.

AHF: Acute heart failure.

ACC: American college of cardiology.

AHA: American Heart association.

ARH: American Rhythm Society.

NYHA: New York heart associations.

AMI: Acute myocardial infarction.

LVEF: Left ventricular ejection fraction.
RAAS: Renin Angiotensin Aldosterone system
ACEIs: Angiotensin converting enzyme inhibitors.
ARBs: Angiotensin Receptors Blockers.

BBs: Beta blockers.

CRT: Cardiac resynchronization therapy.

ICD: Intracardiac Defibrillators.

Declarations

1) Consent to publication
We declare that all authors agreed to publish
the manuscript at this journal based on the
signed Copyright Transfer Agreement and
followed publication ethics.

2) Ethical approval and consent to participants
Written informed consent was obtained from
the patient for publication of this case report
and accompanying images. A copy of the
written consent is available for review by
Editors in chief of this journal.

http://naturescholars.com



Global Journal of Life Sciences

3)

4)

5)

6)

7)

8)

Disclosure of conflict of interests

We declare that no conflict of interest exists.
Funding

None

Availability of data and material

We declare that the data supporting the results
reports in the article are available in the
published article.

Acknowledgement

This case reporting is supported by the
National Natural Science Foundation of China
(31700736), Hubei Province Natural Science
Foundation of China (2016CFB180), Hubei
Province Health and Family Planning
Scientific Research Project (WJ2016Y07),
Hubei Province Scientific and Technological
Research Project (Q20171306), Jingzhou
Science and Technology Development
Planning Project (JZKJ15063) and the Yangtze
Fund for Youth Teams of Science and
Technology Innovation (2016CQTO04).

Author contribution

Authors contributed to this paper with the
design (LND and YS), literature search (LND),
revision LND and YS), editing (LND and YS)
and final approval (LND).

Authors’ biography

None

References

Yancy, C.W., et al., 2017 ACC/AHA/HFSA
Focused Update of the 2013 ACCFAHA
Guideline for the Management of Heart
Failure: A Report of the American College of
Cardiology/American Heart Association Task
Force on Clinical Practice Guidelines and the
Heart Failure Society of America. J Card Fail,
2017. 23(8): p. 628-651.

Jia, G., V.G. DeMarco, and J.R. Sowers,
Insulin resistance and hyperinsulinaemia in
diabetic cardiomyopathy. Nat Rev Endocrinol,
2016. 12(3): p. 144-53.

©Scholars Publishing, LLC

10.

11.

June 7, 2020, Vol 1, No 1 44

Verma, A., J.M. Kalman, and D.J. Callans,
Treatment of Patients with Atrial Fibrillation
and Heart Failure With Reduced Ejection
Fraction. Circulation, 2017. 135(16): p. 1547-
1563.

Lip, G.Y., et al., European Heart Rhythm
Association/Heart Failure Association joint
consensus document on arrhythmias in heart
failure, endorsed by the Heart Rhythm Society
and the Asia Pacific Heart Rhythm Society.
Europace, 2016. 18(1): p. 12-36.

Ambrosy, A.P., et al., The global health and
economic burden of hospitalizations for heart
failure: lessons learned from hospitalized heart
failure registries. J Am Coll Cardiol, 2014,
63(12): p. 1123-1133.

Schmidt, M., et al., 25 year trends in first time
hospitalisation for acute myocardial infarction,
subsequent short and long term mortality, and
the prognostic impact of sex and comorbidity:
a Danish nationwide cohort study. Bmj, 2012.
344: p. e356.

Effects of enalapril on mortality in severe
congestive heart failure. Results of the
Cooperative North Scandinavian Enalapril
Survival Study (CONSENSUS). N Engl J Med,
1987. 316(23): p. 1429-35.

Yusuf, S., et al., Effect of enalapril on survival
in patients with reduced left ventricular
ejection fractions and congestive heart failure.
N Engl J Med, 1991. 325(5): p. 293-302.
Effect of metoprolol CR/XL in chronic heart
failure: Metoprolol CR/XL Randomised
Intervention Trial in Congestive Heart Failure
(MERIT-HF). Lancet, 1999. 353(9169): p.
2001-7.

Pitt, B., et al., The effect of spironolactone on
morbidity and mortality in patients with severe
heart  failure.  Randomized  Aldactone
Evaluation Study Investigators. N Engl J Med,
1999. 341(10): p. 709-17.

Redfield, M.M., et al., Burden of systolic and
diastolic ventricular dysfunction in the
community: appreciating the scope of the heart

http://naturescholars.com



Global Journal of Life Sciences

12.

13.

14.

15.

16.

17.

18.

19.

20.

failure epidemic. Jama, 2003. 289(2): p. 194-
202.

Nichols, G.A., et al., Congestive heart failure
in type 2 diabetes: prevalence, incidence, and
risk factors. Diabetes Care, 2001. 24(9): p.
1614-9.

Bertoni, A.G., et al., Heart failure prevalence,
incidence, and mortality in the elderly with
diabetes. Diabetes Care, 2004. 27(3): p. 699-
703.

Sarma, S., et al., Association between diabetes
mellitus and post-discharge outcomes in
patients hospitalized with heart failure:
findings from the EVEREST trial. Eur J Heart
Fail, 2013. 15(2): p. 194-202.

Maggioni, A.P., et al., Effect of aliskiren on
post-discharge outcomes among diabetic and
non-diabetic patients hospitalized for heart
failure: insights from the ASTRONAUT trial.
Eur Heart J, 2013. 34(40): p. 3117-27.
Benjamin, E.J., et al., Heart Disease and
Stroke Statistics-2017 Update: A Report From
the American Heart Association. Circulation,
2017. 135(10): p. e146-e603.

Mosterd, A. and A.W. Hoes, Clinical
epidemiology of heart failure. Heart, 2007.
93(9): p. 1137-46.

Ponikowski, P., et al., 2016 ESC Guidelines
for the diagnosis and treatment of acute and
chronic heart failure: The Task Force for the
diagnosis and treatment of acute and chronic
heart failure of the European Society of
Cardiology (ESC). Developed with the special
contribution of the Heart Failure Association
(HFA) of the ESC. Eur J Heart Fail, 2016.
18(8): p. 891-975.

Tschope, C. and B. Pieske, "One Size Does
Not Fit All"™: How to Individualize
Decongestive Therapy Strategies in Heart
Failure. JACC Heart Fail, 2016. 4(6): p. 460-3.
Miyasaka, Y., et al., Secular trends in
incidence of atrial fibrillation in Olmsted
County, Minnesota, 1980 to 2000, and
implications on the projections for future

©Scholars Publishing, LLC

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

June 7, 2020, Vol 1, No 1 45

prevalence. Circulation, 2006. 114(2): p. 119-
25.

Rose-Jones, L.J., W.D. Bode, and A.K. Gehi,
Current approaches to antiarrhythmic therapy
in heart failure. Heart Fail Clin, 2014. 10(4): p.
635-52.

Seiler, J. and W.G. Stevenson, Atrial
fibrillation in congestive heart failure. Cardiol
Rev, 2010. 18(1): p. 38-50.

Xu, J., et al., Atrial extracellular matrix
remodeling and the maintenance of atrial
fibrillation. Circulation, 2004. 109(3): p. 363-8.
Anyukhovsky, E.P.,, et al, Cellular
electrophysiologic properties of old canine
atria provide a substrate for arrhythmogenesis.
Cardiovasc Res, 2002. 54(2): p. 462-9.

Ohtani, K., et al., High prevalence of atrial
fibrosis in patients with dilated
cardiomyopathy. J Am Coll Cardiol, 1995.
25(5): p. 1162-9.

Bailey, G.W., et al., Relation of left atrial
pathology to atrial fibrillation in mitral
valvular disease. Ann Intern Med, 1968. 69(1):
p. 13-20.

Lee, K.W., et al.,, Pirfenidone prevents the
development of a vulnerable substrate for
atrial fibrillation in a canine model of heart
failure. Circulation, 2006. 114(16): p. 1703-12.
Li, D., et al., Promotion of atrial fibrillation by
heart failure in dogs: atrial remodeling of a
different sort. Circulation, 1999. 100(1): p. 87-
95.

Sanders, P., et al., Electrical remodeling of the
atria in congestive heart  failure:
electrophysiological and  electroanatomic
mapping in  humans. Circulation, 2003.
108(12): p. 1461-8.
Staerk, L., et al.,
Epidemiology,
Pathophysiology, and Clinical Outcomes. Circ
Res, 2017. 120(9): p. 1501-1517.

Schneider, M.P., et al., Prevention of atrial
fibrillation by Renin-Angiotensin  system
inhibition a meta-analysis. J Am Coll Cardiol,
2010. 55(21): p. 2299-307.

Atrial  Fibrillation:

http://naturescholars.com



Global Journal of Life Sciences

32.

33.

34.

35.

36.

37.

38.

39.

40.

Cardin, S., et al., Evolution of the atrial
fibrillation  substrate  in  experimental
congestive  heart  failure:  angiotensin-
dependent and -independent  pathways.

Cardiovasc Res, 2003. 60(2): p. 315-25.

van Eickels, M., et al., Angiotensin converting
enzyme inhibitors block mitogenic signalling
pathways in rat cardiac fibroblasts. Naunyn
Schmiedebergs Arch Pharmacol, 1999. 359(5):
p. 394-9.

Swaminathan, P.D., et al., Oxidized CaMKII
causes cardiac sinus node dysfunction in mice.
J Clin Invest, 2011. 121(8): p. 3277-88.
Epstein, A.E., et al., 2012 ACCF/AHA/HRS
focused update incorporated into the
ACCF/AHA/HRS 2008 guidelines for device-
based therapy of cardiac rhythm abnormalities:
a report of the American College of
Cardiology = Foundation/American  Heart
Association Task Force on Practice Guidelines
and the Heart Rhythm Society. J Am Coll
Cardiol, 2013. 61(3): p. €6-75.

Priori, S.G., et al., (2015 ESC Guidelines for
the management of patients with ventricular
arrhythmias and the prevention of sudden
cardiac death). Kardiol Pol, 2015. 73(10): p.
795-900.

Hess, P.L., et al., Is cardiac resynchronization
therapy an antiarrhythmic therapy for atrial
fibrillation? A systematic review and meta-

analysis. Curr Cardiol Rep, 2013. 15(2): p. 330.

Gasparini, M., et al., Resumption of sinus
rhythm in patients with heart failure and
permanent atrial fibrillation  undergoing
cardiac  resynchronization  therapy: a
longitudinal observational study. Eur Heart J,
2010. 31(8): p. 976-83.

Fung, JW., et al, Effects of -cardiac
resynchronization therapy on incidence of
atrial fibrillation in patients with poor left
ventricular systolic function. Am J Cardiol,
2005. 96(5): p. 728-31.

D'Ascia, S.L., et al., Cardiac resynchronisation
therapy response predicts occurrence of atrial
fibrillation in non-ischaemic  dilated

©Scholars Publishing, LLC

41.

42.

43.

44,

45,

46.

47.

June 7, 2020, Vol 1, No 1 46

cardiomyopathy. Int J Clin Pract, 2011. 65(11):
p. 1149-55.

Brenyo, A., et al., Cardiac resynchronization
therapy reduces left atrial volume and the risk
of atrial tachyarrhythmias in MADIT-CRT

(Multicenter Automatic Defibrillator
Implantation Trial with Cardiac
Resynchronization Therapy). J Am Coll

Cardiol, 2011. 58(16): p. 1682-9.

Camm, A.J., et al., 2012 focused update of the
ESC Guidelines for the management of atrial
fibrillation: an update of the 2010 ESC
Guidelines for the management of atrial
fibrillation. Developed with the special
contribution of the European Heart Rhythm
Association. Eur Heart J, 2012. 33(21): p.
2719-47.

January, C.T., et al., 2014 AHA/ACC/HRS
guideline for the management of patients with
atrial fibrillation: a report of the American
College of Cardiology/American  Heart
Association Task Force on Practice Guidelines
and the Heart Rhythm Society. J Am Coll
Cardiol, 2014. 64(21): p. e1-76.

Lip, G.Y., et al., Refining clinical risk
stratification for predicting stroke and
thromboembolism in atrial fibrillation using a
novel risk factor-based approach: the euro
heart survey on atrial fibrillation. Chest, 2010.
137(2): p. 263-72.

Chatterjee, S., et al., Pharmacologic rate versus
rhythm-control strategies in atrial fibrillation:
an updated comprehensive review and meta-
analysis. Pacing Clin Electrophysiol, 2013.
36(1): p. 122-33.

Waldo, A.L., Rate control versus rhythm
control in atrial fibrillation: lessons learned
from clinical trials of atrial fibrillation. Prog
Cardiovasc Dis, 2015. 58(2): p. 168-76.
Henrard, V., et al., Cardiac remodeling with
rhythm versus rate control strategies for atrial
fibrillation in patients with heart failure:
insights from the AF-CHF echocardiographic
sub-study. Int J Cardiol, 2013. 165(3): p. 430-6.

http://naturescholars.com



Global Journal of Life Sciences

48.

49.

50.

51.

52.

53.

o4.

55.

56.

S7.

Shelton, R.J., et al., A randomised, controlled
study of rate versus rhythm control in patients

with chronic atrial fibrillation and heart failure:

(CAFE-II Study). Heart, 2009. 95(11): p. 924-
30.

Hagens, V.E., et al., Rate control versus
rhythm control for patients with persistent
atrial fibrillation with mild to moderate heart
failure: results from the RAte Control versus
Electrical cardioversion (RACE) study. Am
Heart J, 2005. 149(6): p. 1106-11.

Al Halabi, S., et al., Catheter Ablation for
Atrial Fibrillation in Heart Failure Patients: A
Meta-Analysis of Randomized Controlled
Trials. JACC Clin Electrophysiol, 2015. 1(3):
p. 200-209.

Van Gelder, I.C., et al., Lenient versus strict
rate control in patients with atrial fibrillation.
N Engl J Med, 2010. 362(15): p. 1363-73.
Zeng, W.T., et al., Digoxin Use and Adverse
Outcomes in Patients With Atrial Fibrillation.
Medicine (Baltimore), 2016. 95(12): p. €2949.
Qureshi, W., et al., Systematic review and
meta-analysis of mortality and digoxin use in
atrial fibrillation. Cardiol J, 2016. 23(3): p.
333-43.

Joglar, J.A., et al., Effect of carvedilol on
survival and hemodynamics in patients with
atrial ~ fibrillation and left ventricular
dysfunction: retrospective analysis of the US
Carvedilol Heart Failure Trials Program. Am
Heart J, 2001. 142(3): p. 498-501.

Barywani, S. and M. Petzold, Prognostic
impact of heart rate in elderly with systolic
heart failure and concomitant atrial fibrillation.
Scand Cardiovasc J, 2017. 51(4): p. 190-196.
Kotecha, D. and J.P. Piccini, Atrial fibrillation
in heart failure: what should we do? Eur Heart
J, 2015. 36(46): p. 3250-7.

Sunman, H., et al., Evaluating the Efficacy and
Safety of Internal Cardioversion with
Implantable Cardioverter Defibrillator Device
for Atrial Fibrillation in Systolic Heart Failure
Patients. Ann Noninvasive Electrocardiol,
2016. 21(2): p. 181-8.

©Scholars Publishing, LLC

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

June 7, 2020, Vol 1, No 1 47

Andrade, J.G., et al., Contemporary Atrial
Fibrillation Management: A Comparison of the
Current  AHA/ACC/HRS, CCS, and ESC
Guidelines. Can J Cardiol, 2017. 33(8): p. 965-
976.

Shi, L.Z., et al., Effect of catheter ablation
versus antiarrhythmic  drugs on atrial
fibrillation: A meta-analysis of randomized
controlled trials. Exp Ther Med, 2015. 10(2): p.
816-822.

Anselmino, M., et al., Catheter ablation of
atrial ~ fibrillation in patients with left
ventricular systolic dysfunction: a systematic
review and meta-analysis. Circ Arrhythm
Electrophysiol, 2014. 7(6): p. 1011-8.

Prabhu, S., et al., Catheter Ablation Versus
Medical Rate Control in Atrial Fibrillation and
Systolic Dysfunction: The CAMERA-MRI
Study. J Am Coll Cardiol, 2017. 70(16): p.
1949-1961.

Gruszczynski, A.B., et al., Targeting success
in heart failure: evidence-based management.
Can Fam Physician, 2010. 56(12): p. 1313-7.
Arnold, J.M., et al., Canadian Cardiovascular
Society Consensus Conference
recommendations on heart failure update 2007:
Prevention, management during intercurrent
illness or acute decompensation, and use of
biomarkers. Can J Cardiol, 2007. 23(1): p. 21-
45,

O'Connor, C.M., et al., Efficacy and safety of
exercise training in patients with chronic heart
failure: HF-ACTION randomized controlled
trial. Jama, 2009. 301(14): p. 1439-50.

Lorenz, R.A. and R.J. Elwell, Pre-dosing
metolazone with loop diuretic combination
regimens. Nephrol Nurs J, 2006. 33(1): p. 78-9.
Swedberg, K., et al., Eplerenone and atrial
fibrillation in mild systolic heart failure:
results from the EMPHASIS-HF (Eplerenone
in Mild Patients Hospitalization And Survlval
Study in Heart Failure) study. J Am Coll
Cardiol, 2012. 59(18): p. 1598-603.

Shibata, M.C., M.D. Flather, and D. Wang,
Systematic review of the impact of beta

http://naturescholars.com



Global Journal of Life Sciences

68

69.

70.

71.

72.

73.

74.

blockers on mortality and hospital admissions
in heart failure. Eur J Heart Fail, 2001. 3(3): p.
351-7.

. Flather, M.D., et al., Long-term ACE-inhibitor

therapy in patients with heart failure or left-
ventricular dysfunction: a systematic overview
of data from individual patients. ACE-
Inhibitor Myocardial Infarction Collaborative
Group. Lancet, 2000. 355(9215): p. 1575-81.
Fonarow, G.C., et al., Influence of beta-
blocker continuation or withdrawal on
outcomes in patients hospitalized with heart
failure: findings from the OPTIMIZE-HF
program. J Am Coll Cardiol, 2008. 52(3): p.
190-9.

Arnold, J.M., et al., Canadian Cardiovascular
Society consensus conference
recommendations on heart failure 2006:
diagnosis and management. Can J Cardiol,
2006. 22(1): p. 23-45.

Cohn, J.N. and G. Tognoni, A randomized trial
of the angiotensin-receptor blocker valsartan in
chronic heart failure. N Engl J Med, 2001.
345(23): p. 1667-75.

Granger, C.B., et al., Effects of candesartan in
patients with chronic heart failure and reduced
left-ventricular systolic function intolerant to
angiotensin-converting-enzyme inhibitors: the
CHARM-Alternative trial. Lancet, 2003.
362(9386): p. 772-6.

Yusuf, S., et al., Telmisartan, ramipril, or both
in patients at high risk for vascular events. N
Engl J Med, 2008. 358(15): p. 1547-59.
Packer, M., et al., Comparative effects of low
and high doses of the angiotensin-converting

©Scholars Publishing, LLC

75.

76.

77.

78.

79.

80.

June 7, 2020, Vol 1, No 1 48

enzyme inhibitor, lisinopril, on morbidity and
mortality in chronic heart failure. ATLAS
Study Group. Circulation, 1999. 100(23): p.
2312-8.

Regier, L.D. and B. Jensen, Angiotensin-
converting enzyme inhibitors and angiotensin-
receptor blockers in chronic heart failure. Ann
Intern Med, 2005. 142(5): p. 388; author reply
388-9.

Packer, M., et al., Effect of carvedilol on
survival in severe chronic heart failure. N Engl
J Med, 2001. 344(22): p. 1651-8.

Taylor, A.L., et al., Combination of isosorbide
dinitrate and hydralazine in blacks with heart
failure. N Engl J Med, 2004. 351(20): p. 2049-
57.

Acharya, D., et al., Infections, Arrhythmias,
and Hospitalizations on Home Intravenous
Inotropic Therapy. Am J Cardiol, 2016. 117(6):
p. 952-6.

Deshmukh, A., et al., Atrial Arrhythmias and
Electroanatomical Remodeling in Patients
With Left Ventricular Assist Devices. J Am
Heart Assoc, 2017. 6(3).

Mahoney, P., et al., Prognostic significance of
atrial fibrillation in patients at a tertiary
medical  center  referred  for  heart
transplantation because of severe heart failure.
Am J Cardiol, 1999. 83(11): p. 1544-7.

http://naturescholars.com



