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A Case Report on Ischaemic Cardiomyopathy with 
Severe Left Ventricular Dysfunction

Abstract
Ischaemic cardiomyopathy is a condition that arises when heart muscle is weakened because of 
coronary artery disease or a heart attack. Left ventricular (LV) dysfunction occurs when the left 
ventricle is either defective or damaged, thus disrupting healthy function. Normal LV function can 
be perturbed because of several causes. Some cardiac defects such as valvular malformations or 
conditions block the passage of blood into the body. Effective and cost-effective treatment is available 
for such patients that can reduce both morbidity and mortality. Herein, the authors present the case of 
a 69-year-old male who was brought to the emergency department with a history of hypertension on 
medication. Later, the patient was transferred to the cardiology department. The patient was brought 
to the hospital after midnight and had bleeding gums, and experienced bleeding from the site of 
needle puncture. Earlier reports showed that the international normalised ratio was >6.0, and the 
2D echocardiogram showed large LV blood clots, mild LV dysfunction, mild mitral regurgitation, and 
aortic valve stenosis. Finally, the patient was diagnosed with ischaemic cardiomyopathy associated 
with LV dysfunction. During discharge, the patient and patient’s representative were counselled in 
layman’s language about the conditions and prognosis of the disease, the use and adherence to 
medications, lifestyle modifications, and were advised to review back to the cardiologist.

INTRODUCTION

Cardiomyopathy is a group of diseases that affect 
the heart muscle. Early on, there may be few or 
no symptoms. As the disease worsens, shortness 
of breath, feeling tired, and swelling of the legs 
may occur, due to the onset of heart failure (HF). 
An irregular heartbeat and fainting may occur.1 
Those affected are at an increased risk of sudden 
cardiac death.1

In 2015, cardiomyopathy and myocarditis affected 
2.5 million people.2 Hypertrophic cardiomyopathy 
affected approximately one in 500 people while 
dilated cardiomyopathy affected one in 2,500;1,3 
these conditions resulted in 354,000 deaths, 
increased from 294,000 in 1990.2,4

Types of cardiomyopathy include hypertrophic 
cardiomyopathy, dilated cardiomyopathy, 
restrictive cardiomyopathy, arrhythmogenic 
right ventricular dysplasia, and Takotsubo 
cardiomyopathy (broken heart syndrome).1
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Dilated cardiomyopathy is a condition in which 
the heart becomes enlarged and cannot pump 
blood effectively.1 Symptoms vary from none 
to feeling tired, leg swelling, and shortness of 
breath.1 It may also result in chest pain or fainting.1 
Complications can include HF, valvular heart 
disease, or an irregular heartbeat.1

Approximately one in 2,500 people are affected 
by cardiomyopathy.5 It occurs more frequently in 
males than females.1 Onset is most often in middle 
age.6 The 5-year survival rate is approximately 
50%.5 Although in many cases no cause is 
apparent, dilated cardiomyopathy is probably the 
result of damage to the myocardium produced 
by a variety of toxic, metabolic, or infectious 
agents.7 It can also occur in children and is the 
most common type of cardiomyopathy in this 
age group.5 It may be because of fibrous change 
to the myocardium from a previous myocardial 
infarction. Or it may be the late sequelae of acute 
viral myocarditis, such as with Coxsackie B virus 
and other enteroviruses,8 possibly mediated 
through an immunologic mechanism.7

Ischaemic cardiomyopathy (ICM) is the most 
common type of  dilated cardiomyopathy. In 
ICM, the ability of the heart to pump blood is 
decreased because the  heart’s main pumping 
chamber, the left ventricle, is enlarged, dilated, 
and weak. This is caused by ischaemia: a lack 
of blood supply to the heart muscle caused by 
coronary artery disease and heart attacks.

Causes include genetics, alcohol, cocaine, certain 
toxins, complications of pregnancy, and certain 
infections.1,5 Coronary artery disease and high 
blood pressure may play a role, but are not 
the primary cause.6,7 In many cases, the cause 
remains unclear.1 It is a type of cardiomyopathy, a 
group of diseases that primarily affects the heart 
muscle.1 The diagnosis may be supported by an 
ECG, chest X-ray, or echocardiogram.5

Symptoms may include shortness of breath; 
swelling of the legs and feet (oedema); weight 
gain, cough, and congestion related to fluid 
retention; dizziness or lightheadedness; fatigue, 
inability to exercise, or carry out activities as 
usual; palpitations or fluttering in the chest 
because of arrhythmia; and fainting caused by 
irregular heart rhythms and abnormal responses 
of the blood vessels during exercise. Angina that 
occurs with exercise, physical activity, rest, or 
after meals is a less common symptom.1

Major risk factors of heart disease, 
such as family history,  high blood 
pressure,  smoking,  diabetes,  high blood 
cholesterol, and obesity can also place individuals 
at increased risk for cardiovascular disease  
and ICM.

In those with HF, treatment may include 
medications in the angiotensin-converting 
enzyme inhibitor, β-blocker, and diuretic 
families.5 A low-salt diet may also be helpful.6 In 
those with certain types of irregular heartbeat, 
blood thinners or an implantable cardioverter 
defibrillator (ICD) may be recommended.5 If other 
measures are not effective, a heart transplant 
may be an option in some.5

The progression of HF is associated with left 
ventricular (LV) remodelling, which manifests as 
gradual increases in LV end-diastolic and end-
systolic volumes, wall thinning, and a change 
in chamber geometry to a more spherical, 
less elongated shape. This process is usually 
associated with a continuous decline in ejection 
fraction. The concept of cardiac remodelling 
was initially developed to describe changes 
that occur in the days and months following  
myocardial infarction.9

CASE REPORT

A 69-year-old male presented to a tertiary care 
hospital with a large LV clot and on warfarin 5 mg 
oral anticoagulant, which had induced bleeding. 
The patient’s chief complaints were of bleeding 
from the gums and bleeding at the site of needle 
puncture for 1 day. At presentation, patient 
reports showed an international normalised ratio 
(INR) >6.0. In addition, 2D echocardiography also 
detected abnormalities, including a large clot 
in the LV apex, mild LV dysfunction, mild mitral 
regurgitation (MR), and aortic valve stenosis. The 
patient had a history of hypertension and was on 
medication. His vitals on 4 consecutive days are 
shown in Table 1.

Personal medical history revealed that the 
patient was a non-alcoholic and non-smoker, 
appetite was normal, sleep was adequate, and 
bowel and bladder functions were regular. The 
patient did not have any other comorbidities and 
no significant family history was noted.

https://creativecommons.org/licenses/by-nc/4.0/
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Physical examination showed that the patient 
was conscious, co-operative, and responding 
properly. The patient was feeling weak, with a 
blood pressure of 160/70 mmHg on medication.

On cardiac auscultation, there was a regular 
heartbeat with no murmur heard and a heart 
rate of 89 beats/min was recorded. Respiratory 
auscultation revealed symmetrical breath 
sounds and normal bronchial airway entry with a 
respiratory rate of 20 breaths/min. The patient’s 
abdomen was soft, regular, and non-tender.

Initial laboratory investigation showed 
that prothrombin time (PT) and activated 
partial thromboplastin time were >1 min, 
and high-sensitivity troponin-I levels were 
36 ng/L. Furthermore, 2D colour Doppler 
echocardiography revealed notable features 
of the patient’s heart muscle structure and 
function, such as dilated LV; regional wall motion 
abnormality; hypokinesia of lateral wall, apex, 
and anteroseptal wall; mild LV dysfunction; mild 
MR; mild tricuspid regurgitation (TR); moderate 
aortic regurgitation; mild pulmonary arterial 
hypertension; and no pulmonary embolism, 
clot, or vegetations. Electrocardiography 
revealed sinus bradycardia with first-degree 
atrioventricular block, left ventricular hypertrophy 
with repolarisation abnormality, and an abnormal 
ECG. Other lab investigations such as complete 
blood picture, lipid profile, liver function test, and 
serum electrolytes were normal.

The patient was given an intravenous injection 
of tranexamic acid (40 mg), an injection of 
pantoprazole (40 mg once daily [qd]), an 
injection of ondansetron (4 mg twice daily), 
and an intramuscular qd injection of vitamin K. 
Furosemide plus amiloride tablets (40 mg qd), 
digoxin tablets (0.25 mg qd), telmisartan plus 
hydrochlorothiazide tablets (40 mg/12.5 mg 
qd), metoprolol succinate tablets (25 mg qd), 
and rosuvastatin tablets (10 mg nightly) were  
also administered. 

PT and INR were addressed on the day of 
admission. On Day 2, the patient had no further 
episodes of bleeding and was advised to 
continue the same treatment. The patient was 
also advised to have PT and INR tested daily. 
On Day 3, the patient had no fresh complaints; 
he was conscious, coherent, and co-operative, 
and INR was found to be 3.9. The patient was 
discharged on the fifth day with the following 
medications: pantoprazole 40 mg qd; furosemide 
plus amiloride 40 mg/5 mg qd; digoxin 0.25 
mg qd; telmisartan plus hydrochlorothiazide 40 
mg/12.5 mg qd; rosuvastatin 10 mg nightly; and 
metoprolol succinate 25 mg qd.

DISCUSSION

The INR is a calculation based on results of 
PT  and is used to monitor individuals who 
are being treated with the blood-thinning 

N/A: not applicable.

Table 1: The patient’s vitals on 4 consecutive days.

Vitals Day 1 Day 2 Day 3 Day 4 Units

Blood pressure 160/70 130/90 110/60 130/60 mmHg

Heart rate 68 90 92 88 Beats/min

Respiratory rate 40 20 22 23 Breaths/min

Cardiovascular 
system

S1S2+ S1S2+ S1S2+ S1S2+ N/A

Per abdomen Soft, non-tender Soft, non-tender Soft, non-tender Soft, non-tender N/A
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medication (anticoagulant) warfarin. The PT and 
INR are used to monitor the effectiveness of the  
anticoagulant warfarin. 

HF due to ischaemic or dilated cardiomyopathy 
is associated with a significant increase in the 
risk of thromboembolism. Unless there are 
contraindications, anticoagulant treatment 
is mandatory for patients with HF and atrial 
fibrillation. HF is an independent risk factor for 
over-anticoagulation. Therefore, patients with HF 
should be closely monitored to prevent potential 
bleeding complications; anticoagulants have to 
be adjusted accordingly.10

Elevated pulmonary arterial pressure has 
been established as a predictor of death in 
patients with HF with both ischaemic and  
non-ischaemic cardiomyopathy.11

MR can be found in a sizeable percentage of 
patients with chronic congestive HF and systolic 
LV dysfunction despite a structurally normal 
valve. This functional or secondary regurgitation 
results from a dysbalance between closing and 
opening forces on the mitral leaflets because of 
reduced LV contractility, geometric distortion of 
the sub-valvular apparatus, and global dilatation 
of the left ventricle and the mitral annulus. MR in 
LV dysfunction has a negative impact on both 
symptoms and prognosis. MR is common and 
independently predicts mortality in patients with 
LV systolic dysfunction. Its management remains 
challenging because of the complexity and 
variety of potential mechanisms implicated.12,13

TR aetiologies are currently divided into primary 
and secondary TR. Intrinsic abnormalities of 
the tricuspid valve leading to significant TR 
(primary) are rare and are seen in approximately 
8–10% of patients with severe TR.14,15 In contrast, 
secondary TR is the most frequent form of TR 
requiring surgical intervention. Secondary TR 
occurs mainly from tricuspid annular dilatation 
and increased tricuspid leaflet tethering because 
of right ventricular enlargement, which is 
often secondary to left HF from myocardial or  
valvular causes.16,17

Aortic stenosis (AS) is one of the most common 
and serious valve disease problems. AS is a 
narrowing of the aortic valve opening, which 
restricts the blood flow from the left ventricle to 
the aorta and may also affect the pressure in the 
left atrium. The correlation between the severity 

of AS and onset of symptoms is poor and 
depends largely on the hypertrophic response of 
the left ventricle to the pressure overload.18

LV hypertrophy is a compensatory mechanism to 
restore wall stress and maintain cardiac output 
under increasing pressure afterload caused 
by the stenotic valve. However, progressive 
cardiomyocyte death and consequent fibrosis 
that accompanies LV hypertrophy may lead 
to the development of LV dysfunction and 
HF symptoms. In addition, the frequent 
association of AS and MR can also complicate 
the aetiological contributors to HF. However, the 
coexistence of severe AS, reduced LVEF, and 
HF is complex and poses diagnostic and clinical  
decision-making dilemmas.18,19

Mitral annulus calcification (MAC) is a chronic, 
degenerative process of the fibrous support of 
the mitral valve.20,21 MAC is usually visualised on 
echocardiography as an echo-dense, shelf-like 
structure with an irregular, lumpy appearance 
involving the mitral valve annulus, with associated 
acoustic shadowing.22 MAC generally has little or 
no impact on LV inflow haemodynamics or mitral 
valve function.23 There are limited data suggesting 
that MAC may exacerbate MR. Patients with MAC 
have a higher prevalence of atrioventricular block, 
bundle branch block, intraventricular conduction 
delay, and atrial fibrillation.24

Among patients with HF, first-degree 
atrioventricular block is present in anywhere 
between 15% and 51%. Data from cardiac 
resynchronisation therapy studies have shown 
that first-degree atrioventricular block is 
associated with an increased risk of mortality and 
HF hospitalisation.25

Troponin T (TnT) is the best laboratory parameter 
in the diagnosis of myocardial injury. Because 
the cytoplasm of cardiomyocytes contains a 
small amount of free TnT, even small damage 
to the cell membrane causes their release 
and the possibility of detection in the blood 
sample under investigation. Therefore, TnT 
detected in plasma is a highly specific marker of  
myocardial injury.26,27

https://creativecommons.org/licenses/by-nc/4.0/
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DRUG–DRUG INTERACTIONS

Major Interactions

Digoxin and hydrochlorothiazide

Onset is delayed and documentation is 
excellent. Concurrent use of digitalis glycosides 
and thiazide diuretics can result in digitalis 
toxicity (nausea, vomiting, and arrhythmias). 
It is hypothesised that this is because diuretic-
induced hypokalaemia and hypomagnesaemia 
enhance Na+/K+-ATPase inhibition by  
cardiac glycosides.

Patients given diuretics with digitalis should be 
told to add rich sources of potassium to their diet 
or they should be given potassium supplements, 
even though their serum potassium level is 
normal. The use of potassium-sparing diuretics in 
combination with potassium-depleting diuretics 
is also a rational approach. Patients may want to 
include some extra potassium in their diet.

Digoxin and telmisartan

Onset is not specified and documentation 
is excellent. Concurrent use of digoxin and 
telmisartan may result in an increased risk 
of digoxin toxicity (nausea, vomiting, and 
arrhythmias). The probable mechanism  
is unknown. 

Co-administration of digoxin and telmisartan 
may increase digoxin plasma concentrations  
to 50%.28,29

Measure digoxin concentrations prior to initiation 
of concurrent use. Reduce the digoxin dose (by 
approximately 15–30% for oral) or modify the 
dosing frequency. Continue monitoring digoxin 
plasma concentration.28 

Moderate Interactions

Amiloride hydrochloride and digoxin

Onset is delayed and documentation is fair. 
Concurrent use of digoxin and amiloride may 
result in decreased digoxin effectiveness. The 
probable mechanism is unknown. 

Clinical management should focus on monitoring 
patients for reduced therapeutic effect of digoxin.

Amiloride hydrochloride and telmisartan

Onset is not specified and documentation is fair. 
Concurrent use of telmisartan and potassium-
sparing diuretics may result in an increased risk 
of hyperkalaemia. The probable mechanism is 
additive hyperkalaemia. 

Hyperkalaemia may occur with concomitant use 
of potassium-sparing diuretics and telmisartan, 
with an increased risk of hyperkalaemia in patients 
with advanced renal impairment, HF, and those 
receiving renal replacement therapy, potassium 
supplements, salt substitutes, or other drugs 
that may increase potassium levels. Periodic 
electrolyte monitoring should be considered to 
detect possible electrolyte imbalances.29 

Digoxin and furosemide

Onset is delayed and documentation is fair. 
Concurrent use of digoxin and loop diuretics 
may result in increased risk of digoxin toxicity 
(nausea, vomiting, and cardiac arrhythmias). This 
is because potassium and magnesium loss may 
enhance the effect of digoxin. 

Frequent monitoring of potassium and possibly 
magnesium with appropriate replacement 
is recommended. Clinicians should educate 
patients about the importance of maintaining 
an adequate intake of dietary potassium and 
potassium supplements.

Digoxin and metoprolol succinate

Onset is not specified and documentation is 
good. Concurrent use of β-adrenergic blockers 
and digitalis glycosides may result in increased 
risk of bradycardia and possible digitalis 
glycoside toxicity. This is because of the additive 
effects on atrioventricular node conduction.

Both digitalis glycosides and β-blockers slow 
atrioventricular conduction and decrease heart 
rate, and concurrent use can increase the risk of 
bradycardia. If these drugs are co-administered, 
monitor heart rate and PR interval30 and use  
with caution.

https://www.emjreviews.com/
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DRUG–DISEASE INTERACTIONS

Severe Potential Hazard

Ondansetron and QT-interval prolongation

ECG changes including QT interval prolongation 
have been observed in patients receiving 
ondansetron. Additionally, there have been some 
post-marketing reports of Torsade de Pointes 
cases. The use of ondansetron should be avoided 
in patients with congenital long QT syndrome. 
ECG monitoring is recommended in patients with 
electrolyte abnormalities such as hypokalaemia 
or hypomagnesaemia; patients with congestive 
HF or bradyarrhythmia; and patients taking other 
medicines that could lead to QT prolongation.

Digoxin and preserved left ventricular 
ejection

Patients with HF associated with preserved 
LV systolic function, such as in restrictive 
cardiomyopathy, constrictive pericarditis, 
amyloid heart disease, and acute cor pulmonale 
may be particularly susceptible to the toxicity 
of digoxin. Therapy with digoxin should be 
considered and administered cautiously in 
such patients. In hypertrophic cardiomyopathy 
(idiopathic hypertrophic subaortic stenosis), 
the inotropic effects of digoxin may worsen the 
outflow obstruction.

TREATMENT OPTIONS

Medical Therapy

Drug therapy can slow down progression and, 
in some cases, improve the heart condition. 
Standard therapy may include salt restriction, 
angiotensin-converting enzyme inhibitors, 
diuretics, and β-blockers.31 Anticoagulants may 
also be used for antithrombotic therapy. There is 
some evidence for the benefits of coenzyme Q10 
in treating HF.32-34

Electrical Treatment

Artificial pacemakers may be used in patients 
with intraventricular conduction delay and ICD 
in those at risk of arrhythmia. These forms of 
treatment have been shown to prevent sudden 
cardiac death, improve symptoms, and reduce 
hospitalisation in patients with systolic HF.35

Surgical Treatment

In patients with advanced disease who 
are refractory to medical therapy, heart 
transplantation may be considered. For these 
individuals, 1-year survival approaches 90% and 
over 50% survive for more than 20 years.35

CONCLUSION

By considering this case report, patients with HF 
associated with preserved LV systolic function 
such as in restrictive cardiomyopathy, constrictive 
pericarditis, amyloid heart disease, and acute 
cor pulmonale may be particularly susceptible 
to the toxicity of digoxin because of the various 
drug–drug interactions mentioned above. In ICM, 
the inotropic effects of digoxin may worsen the 
outflow obstruction. Therapy with digoxin should 
be considered and administered cautiously in 
such patients.

Elevated INR to more than 6.0 and bleeding 
complications occurred after warfarin was added 
to the patient’s regimen. The PT and INR are used 
to monitor the effectiveness of the anticoagulant 
warfarin. HF due to ischaemic or dilated 
cardiomyopathy is associated with a significant 
increase in the risk of thromboembolism. Unless 
there are contraindications, anticoagulant 
treatment is mandatory for patients with HF and 
atrial fibrillation. HF is an independent risk factor 
for over-anticoagulation. 

Therefore, patients with HF should be closely 
monitored to prevent potential bleeding 
complications. And thus, the anticoagulants 
must be adjusted accordingly. For patients 
treated with warfarin, healthcare professionals 
should play a key role in monitoring possible 
interactions with other drugs, foods, herbs, and  
dietary supplements.

HF is one of the most damaging clinical outcomes 
for ICM patients. Heart transplantation is still the 
main method of long-term treatment, which can 
convey the protective effect of preventing heart 
death and improving the survival rate in the later 
stages of cardiac ICM. ICM causes an imbalance 
between myocardial oxygen demand and supply, 
leading to myocyte loss, myocardial scarring, and 
ventricular failure. 

https://creativecommons.org/licenses/by-nc/4.0/
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The prevalence of ICM is not completely 
understood, mainly because of the lack of 
a standardised and universally acceptable 
terminology. Clinical management methods 
are lifestyle modifications, medical 
therapy, device therapy (ICD or cardiac 
resynchronisation therapy), revascularisation, and  
cardiac transplantation.

ICM is a well-recognised disease entity; 
however, the current classification systems of 

cardiomyopathy exclude cardiomyopathies 
secondary to ischaemia. Moreover, research 
on ICM is extensively fragmented, which has 
undermined both research consensus and  
comprehensive understanding. 

Therefore, the purpose of the present review 
is to accumulate research on ICM to produce 
a comprehensive understanding of its clinical 
status, diagnosis, clinical management, and 
ultimately improve survival.
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