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ABSTRACT 
This review explores current and emerging 

methods for diagnosing left ventricular dysfunction 

(LVD), a major cause of heart failure and mortality 

worldwide. We examine the pathophysiological 

basis of LVD, provide a detailed analysis of 

echocardiographic parameters such as ejection 

fraction and global longitudinal strain, and discuss 

the importance of multimodal diagnostics, 

including cardiac MRI and biomarkers. By 

integrating these approaches, clinicians can 

improve early detection, patient monitoring, and 

therapeutic strategies, ultimately enhancing clinical 

outcomes in heart failure management. 

 

I. INTRODUCTION 

Background of Left Ventricular Dysfunction 

(LVD) 

LVD affects millions globally, with risk 

factors ranging from ischemic heart disease to 

hypertension, cardiotoxic drugs, and genetic 

predispositions. Early and accurate diagnosis is 

key, as LVD can progress from asymptomatic 

stages to severe heart failure, impacting patient 

survival and quality of life. This review 

consolidates current practices and innovative 

techniques to offer a robust guide for clinicians in 

identifying, stratifying, and managing LVD. 

 

Need study 

Highlighting advanced and practical 

diagnostic insights, this article serves as a clinical 

resource to deepen understanding of LVD 

detection, assess recent advancements, and 

illustrate integration across multimodal diagnostic 

tools. 

 

II. PATHOPHYSIOLOGY OF LEFT 

VENTRICULAR DYSFUNCTION 
Mechanisms Leading to LVD 

LVD results from a wide array of 

pathophysiological mechanisms: 

 Ischemic Injury: Reduced oxygen supply 

damages myocardial cells, diminishing 

contractility. 

 Pressure Overload: Chronic hypertension or 

aortic stenosis causes LV hypertrophy, which 

leads to diastolic and then systolic dysfunction. 

 Volume Overload: Conditions like mitral 

regurgitation increase preload, which 

eventually exhausts myocardial contractility. 

 Cardiotoxicity: Chemotherapy agents (e.g., 

anthracyclines) and some targeted therapies 

can be cardiotoxic, accelerating LVD onset. 

 
Figure :1 Pathophysiology of lv dysfunction 
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Progression from Dysfunction to Heart Failure 

LVD progression includes both structural 

remodeling (e.g., fibrosis) and functional 

impairment. Molecular and cellular changes often 

precede symptomatic heart failure, emphasizing the 

need for early, sensitive diagnostic tools. 

 

III. DIAGNOSTIC APPROACHES 
1. Echocardiography: The Cornerstone of 

LVD Diagnosis Ejection Fraction (EF) 

Measurement 

Ejection Fraction remains a primary indicator of 

systolic function: 

 Normal EF ranges from 55-70%. Mild 

dysfunction starts around 40-55%, while 

values below 40% indicate moderate to severe 

dysfunction. 

 EF declines can signal the onset of clinical 

heart failure, making serial EF monitoring 

critical for at-risk patients 

 
Figure 2: 2d echo machine 

 

 
Figure :3 Standard view of ejection fraction measurement (left ventricular papillary muscle short-axis 

view). 
 

Advanced Strain Analysis: Global Longitudinal 

Strain (GLS) 

GLS offers an advanced measure of LV systolic 

function by tracking myocardial deformation: 

 

 Normal GLS values typically range around -

20%. Values closer to zero (e.g., -15% or 

above) indicate impaired myocardial strain, 

often preceding EF decline. 

 Studies suggest GLS may be particularly 

useful in detecting early LV dysfunction in 

patients with preserved EF, offering a lead-

time advantage for intervention. 
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Figure 4: Global longitudinal strain: clinical use and prognostic implications in contemporary

 practice 
 

LV Chamber Volumes and Filling Pressures 

 End-Diastolic Volume (EDV) and End-

Systolic Volume (ESV) are critical for LV 

size and function assessment. 

 E/e’ Ratio: The ratio of early diastolic mitral 

inflow velocity to mitral annular early diastolic 

velocity provides an estimate of LV filling 

pressure. An E/e’ ratio greater than 15 suggests 

elevated filling pressures, aiding diastolic 

dysfunction diagnosis. 

 

Advanced Global Longitudinal Strain (GLS) 

Assessment: Gold Standard and Updated Values 

Global Longitudinal Strain (GLS) has 

become a cornerstone in assessing left ventricular 

(LV) function, especially in detecting subtle 

myocardial dysfunction before changes in ejection 

fraction (EF). Below is a table summarizing GLS 

values with established gold standards and updated 

thresholds based on recent studies and guideline 

recommendations. 

Table:1 GLS Values and Their Clinical Interpretation 

Category GLS Value 

(Approximate) 

Clinical Implications Notes 

Normal -18% to -22% Indicates normal myocardial 

contractility. 

Variations exist due to vendor 

differences in echocardiographic 

software. 

Mild Dysfunction -15% to -17.9% Suggests early or mild LV 

dysfunction. Often observed in 

hypertensive or diabetic 

patients. 

GLS decreases before EF in 

conditions such as cardiotoxicity 

or hypertrophic cardiomyopathy. 

Moderate 

Dysfunction 

-10% to -14.9% Reflects significant 

impairment in myocardial 

deformation. 

Often associated with overt heart 

failure symptoms or moderate LV 

dysfunction. 

Severe Dysfunction >-9.9% Suggests severely impaired 

myocardial function and 

poor prognosis. 

Common in advanced heart 

failure, ischemic cardiomyopathy, 

or 

chemotherapy-induced injury. 

 

Advancements in GLS Assessment 

1. Standardization Across Vendors: Recent 

studies emphasize efforts to standardize GLS 

measurements across different 

echocardiographic platforms to ensure 

consistency. The adoption of machine-learning 

algorithms in software now aids in reducing 

inter-vendor variability. 

2. 3D GLS: Emerging 3D echocardiography 

techniques provide more accurate strain 

assessments by eliminating geometric 

assumptions associated with 2D GLS. While 
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not yet widely available, 3D GLS may become 

a gold standard in the future. 

 

3. Clinical Applications: 

a. Chemotherapy-Induced Cardiotoxicity: 

GLS is increasingly used to monitor early 

cardiotoxic effects of drugs like 

anthracyclines. A relative reduction of GLS by 

more than 15% from baseline is considered 

clinically significant. 

b. Heart Failure with Preserved EF (HFpEF): 

GLS helps identify early systolic dysfunction 

in patients with HFpEF where EF appears 

normal. 

 Integration with Cardiac MRI: Cardiac 

MRI can complement GLS by offering 

myocardial strain data via feature tracking or 

tagging techniques. MRI-derived strain values 

may provide additional insights, especially in 

cases of suboptimal echocardiographic images. 

 

TABLE:2 Updated GLS Thresholds Based on Recent Guidelines 

Guidelines/Study Normal GLS Range Threshold for Concern Notes 

ASE/EACVI (2015) -20% ± 2% >-18% First consensus on GLS cut-off for early 

LV dysfunction detection. 

 

 

European Society of Cardiology 

(ESC) 2021 Update 

-19% to - 

21% 

>-17% Suggested tighter GLS thresholds for heart 

failure risk stratification. 

Cancer Therapy 

Cardiotoxicity Consensus (2022) 

Baseline- 

specific 

Reduction by 

>15% 

Relative change is critical for monitoring 

cancer patients undergoing chemotherapy. 

 

GLS in Specific LVD Conditions 

 Ischemic Cardiomyopathy: 

GLS helps differentiate between viable 

and non-viable myocardium, with regional GLS 

variations indicating ischemia or scarring. A global 

GLS of >-15% is commonly observed in patients 

with significant ischemic LVD. 

 

 Chemotherapy-Induced LVD: 

GLS reductions (>15% relative to 

baseline) serve as an early marker of cardiotoxicity, 

often before EF declines. This early detection is 

crucial for modifying cancer therapy and initiating 

cardioprotective treatments. 

 

 Heart Failure with Reduced EF 

(HFrEF): 

GLS correlates strongly with EF but 

provides additional prognostic data. Severe 

dysfunction (GLS >- 9%) often indicates advanced 

disease and poorer outcomes. 

 

 

 HFpEF: 

Abnormal GLS is frequently observed in 

HFpEF, despite preserved EF. GLS reductions in 

HFpEF reflect subtle systolic impairment that EF 

alone may not capture. 

 

TABLE 3: GLS Thresholds and Updated Guidelines for LVD 

Guidelines/Study Normal GLS 

Range 

Abnormal GLS Range Key Recommendations 

    

ASE/EACVI (2015) -20% ± 

2% 

>-18% Suggested GLS >-18% for early 

detection of LV dysfunction. 

ESC Guidelines (2021) -19% to - 

21% 

>-17% GLS should complement EF in 

diagnosing and stratifying LVD 
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severity. 

Cancer Therapy 

Cardiotoxicity 

Consensus (2022) 

Baseline- dependent Reduction by >15% Relative GLS reduction is critical for 

identifying early cardiotoxic LVD. 

Meta-Analysis on 

Prognostic GLS (2020) 

-20% to - 

22% 

>-16% Abnormal GLS (>16%) is linked to 

increased mortality risk in both 

ischemic and non-ischemic 

LVD. 

 

TABLE:4 Role of GLS Compared to Ejection Fraction (EF) 

Parameter GLS EF 

Sensitivity Higher for early subclinical 

dysfunction. 

Lower for early LVD. 

Prognostic Value Strong predictor of mortality and 

outcomes. 

Moderate prognostic value. 

Measurement Variability Vendor-dependent; improving with 

standardization. 

More consistent across platforms. 

Applicability in HFpEF Essential for detecting subtle 

dysfunction. 

Limited due to preserved EF. 

 

Case Example: GLS in Practice 

Patient Scenario: 

A 55-year-old male presents with fatigue and mild 

dyspnea. He has a history of hypertension and Type 

2 diabetes. 

 Echocardiogram: 

 EF: 55% (normal). 

 GLS: -16% (reduced). 

 E/e’: 14 (mildly elevated filling pressures). 

 Interpretation: Subclinical LV 

dysfunction with normal EF but reduced GLS, 

likely due to hypertension-induced remodeling. 

 Management: Initiate ACE inhibitor and 

encourage lifestyle changes. Schedule follow-

up GLS and EF assessment in 6 months. 

 

Advanced Visualizations of GLS with Clinical 

Applications 

Below are advanced visualization 

concepts for Global Longitudinal Strain (GLS) in 

Left Ventricular Dysfunction (LVD), including 

strain maps, bullseye plots, and graphical 

depictions of clinical scenarios. These 

visualizations are commonly used in 

echocardiography software to interpret strain 

values and their clinical implications. 

 

1. GLS Bullseye Plot 

Description: 

A bullseye plot displays segmental longitudinal 

strain across all 17 myocardial segments in a polar 

map format. This is color-coded to highlight 

regional abnormalities. 

 Normal GLS: Uniform distribution with most 

segments showing strain values between -18% 

to -22%, marked in green. 

 Abnormal GLS: Segments with strain >-17% 

appear in yellow, orange, or red, indicating 

regional dysfunction. 

 

Clinical Application: 

 Ischemic Cardiomyopathy: 

 A regional decrease in strain correlates with 

areas of ischemia or infarction. 

 Example: Apical segments with GLS >-10% 

suggest apical ischemia due to left anterior 

descending artery involvement. 

 Diffuse Cardiomyopathy: 

 Global reduction in GLS, with all segments 

showing strain >-15%, indicates diffuse 

myocardial impairment, as seen in dilated 

cardiomyopathy. 
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Figure 6: GOLBAL LONGITUDINAL STRAIN IN BULLEYE PLOT 

 

Here is a detailed GLS bullseye plot 

visualization for assessing left ventricular 

dysfunction. It shows the 17 myocardial segments 

color-coded to represent different levels of strain: 

 Green: Normal strain (-18% to -22%). 

 Yellow: Mild dysfunction (-15% to -17.9%). 

 Orange: Moderate dysfunction (-10% to -

14.9%). 

 Red: Severe dysfunction (>-9.9%). 

 

2. Strain Curves 

Description: 

Strain curves depict myocardial deformation over 

the cardiac cycle for individual LV segments. 

 The y-axis represents strain percentage (%), 

while the x-axis shows the cardiac cycle 

(time). 

 The peak systolic strain (maximum negative 

value) is of clinical importance. 

 

Clinical Application: 

 Heart Failure with Reduced EF (HFrEF): 

 Curves exhibit blunted peaks and reduced 

amplitude in all segments. 

 Early Chemotherapy Cardiotoxicity: 

 A reduction in the peak of GLS curves before 

EF declines indicates subclinical toxicity. 

 

 
FIGURE 7: GLOBAL LONGITUDINAL STRAIN CURVES 
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3. 3D GLS Visualization 

Description: 

3D GLS models are generated from volumetric 

echocardiographic data, providing a full view of 

LV contraction. These models are less dependent 

on geometric assumptions compared to 2D GLS. 

 

 

Clinical Application: 

 HFpEF: 

 Subtle abnormalities in GLS detected by 3D 

imaging help identify diastolic dysfunction in 

preserved EF settings. 

 Myocardial Scar Assessment: 

 Accurate visualization of scarred regions 

contributing to LV dysfunction. 

 

4. Comparison of Baseline and Follow-Up 

GLS 

Description: 

Graphical representation of GLS over time (e.g., at 

diagnosis, after 3 months, and after 6 months). 

Improvements or deteriorations are plotted, 

providing a clear visual trend. 

 

Clinical Application: 

 Post-Intervention Monitoring: 

 Improvement in GLS values after initiating 

ACE inhibitors, beta-blockers, or device 

therapy is indicative of therapeutic success. 

 Heart Failure Progression: 

 Progressive worsening of GLS correlates with 

declining cardiac function, guiding treatment 

intensification. 

 

5. Integration of GLS with Cardiac MRI 

Description: 

MRI-derived strain maps overlay strain patterns on 

high-resolution cardiac images, offering precise 

identification of dysfunctional areas. 

 

Clinical Application: 

 Myocardial Fibrosis: 

 Scarred or fibrotic myocardium correlates with 

areas of reduced strain. 

 Differentiation of Viable vs. Non-Viable 

Myocardium: 

 GLS abnormalities in viable myocardium 

improve with revascularization, while non-

viable areas do not. 

 

Visualization Examples 

1. Bullseye Plot Example: 

A plot with green (normal strain) across basal and 

mid segments but red (reduced strain) in apical 

segments due to ischemic cardiomyopathy. 

 

2. Strain Curve Comparison: 

Normal GLS curve: sharp negative peak at systole. 

Abnormal GLS curve in LVD: flattened peak or 

delayed contraction. 

 

3. Progression Graph: 

A line graph showing GLS improving from -14% 

to -18% after initiating beta-blockers in an 

HFrEF patient. 

 

Example Use Case for Visualizations 

Scenario: 

A 55-year-old female with breast cancer 

undergoing anthracycline-based chemotherapy is 

referred for cardiotoxicity monitoring. 

 Baseline GLS: -20% (normal). 

 3-Month Follow-Up GLS: -17% (15% 

relative reduction). 

 

Interpretation: 

 Early subclinical LV dysfunction secondary to 

chemotherapy. 

 Action: Cardio-oncology team initiates 

cardioprotective therapy with beta-blockers 

and schedules repeat monitoring in 3 months. 
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FIGURE 8: ADVANCED GLOBAL LONGITUDINAL STRAIN 

 

Key Echocardiographic Views 

1. Parasternal Long-Axis View: Visualizes LV 

function, mitral and aortic valve motion, and 

LV wall motion abnormalities. 

2. Apical Four-Chamber View: Offers an in-

depth view of all chambers and facilitates 

accurate EF and GLS measurements. 

3. Parasternal Short-Axis View: Useful for 

detecting wall motion abnormalities and global 

ventricular function. 

 

2. Cardiac MRI: A Detailed Structural and 

Functional Perspective 

Cardiac MRI complements echocardiography by 

providing: 

 High-resolution LV Volume Measurements: 

Accurate assessment of volumes, mass, and 

ejection fraction without geometric 

assumptions. 

 Late Gadolinium Enhancement (LGE): MRI 

can identify myocardial fibrosis, which is 

linked to worse outcomes in LVD and often 

guides treatment planning. 

 Comparison with Echocardiography: While 

echocardiography is more accessible and cost-

effective, cardiac MRI offers superior 

precision in measuring LV mass, detecting 

scarring, and characterizing tissue. 

 

 

 

 

3. Biomarkers 

Natriuretic Peptides 

B-type Natriuretic Peptide (BNP) and NT-

proBNP are sensitive indicators of cardiac 

stress: 

 BNP values exceeding 400 pg./mL indicate 

heart failure; values below 100 pg/mL 

typically rule it out. 

 NT-proBNP values exceeding >125 pg./mL 

for individuals under 75 years, and >450 

pg/mL for those over 75. 

 Clinical Use: BNP and NT-proBNP are highly 

predictive of LVD severity and are useful 

adjuncts to imaging, especially in acute 

settings or in cases where echocardiography is 

inconclusive. 

 

Emerging Biomarkers 

Research into biomarkers such as Galectin-3 and 

Troponin levels in LVD patients is expanding. 

Elevated levels can correlate with inflammation, 

fibrosis, and myocardial injury, offering new 

diagnostic pathways. 

 

4. Electrocardiogram (ECG) 

Although ECG is not diagnostic of LVD, it offers: 

 Insight into Structural Abnormalities: Left 

ventricular hypertrophy, prior myocardial 

infarction, and conduction defects. 

 Detection of Arrhythmias: Many LVD 

patients exhibit arrhythmias, which can 
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indicate more severe disease and higher mortality risk. 

 
Figure 5 ECG MACHINE 

 
Figure 6: ECG examples of discordant diagnosis of normal/abnormal left ventricular systolic dysfunction 

by physicians and machine learning algorithm. 
 

4. Interpretation of Diagnostic Values in 

Clinical Context 

Case Scenarios with Practical Values 

1. Mild Dysfunction: 

a. EF: 48%, GLS: -18%, E/e’ Ratio: 14 

b. Interpretation: Mild systolic impairment 

without elevated filling pressures, suitable for 

lifestyle and medical management. 

 

 Moderate Dysfunction: 

 . EF: 35%, GLS: -15%, E/e’ Ratio: 17 

a. Interpretation: Moderate dysfunction with 

elevated filling pressures, indicating a need for 

intensified management and potential device 

therapy. 

 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 10, Issue 2 Mar – Apr 2025, pp: 824-837 www.ijprajournal.com ISSN: 2456-4494 

                                       

 

 

 

DOI: 10.35629/4494-1002824837          Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal Page 833 

 Severe Dysfunction: 

 . EF: 20%, GLS: -10%, BNP: 700 pg/mL 

a. Interpretation: Severe systolic dysfunction 

with significant heart failure symptoms; this 

patient would benefit from aggressive 

intervention, including potential LV assist 

devices. 

 

5. Integrative Diagnostics and Monitoring 

Strategies Multimodal Approach to LVD 

Combining imaging (echocardiography, MRI) and 

biomarkers yields a more comprehensive 

picture: 

 Sequential Monitoring: For high-risk 

patients, follow-up with echocardiography and 

BNP levels can detect progression or 

improvement, guiding treatment adjustments. 

 Personalized Management: Leveraging 

multiple modalities allows for a more precise 

understanding of each patient’s condition, 

promoting tailored therapeutic interventions. 

 

6. Special Populations and Considerations 

Chemotherapy-Induced LVD 

 Pre-treatment Baseline Assessment: Routine 

echocardiograms and BNP measurements. 

 Ongoing Monitoring: Periodic imaging and 

biomarker tracking are essential, especially for 

those receiving cardiotoxic drugs like 

anthracyclines. 

 

Genetic and Familial Cardiomyopathies 

Genetic testing and advanced imaging (e.g., cardiac 

MRI for fibrosis detection) can be beneficial in 

patients with family histories of cardiomyopathy. 

 

IV. LIMITATIONS AND FUTURE 

DIRECTIONS 
 Current Gaps: Limited access to advanced 

imaging in some regions, variability in GLS 

measurements, and the need for 

standardization. 

 Future Innovations: Advancements in 3D 

echocardiography, AI-driven image analysis, 

and the development of novel biomarkers 

promise to enhance diagnostic accuracy and 

accessibility. 

 

Case Scenarios 

Case 1: Mild Left Ventricular Dysfunction 

(LVD) 

Patient Profile 

 Age: 65 

 Gender: Female 

 Medical History: Hypertension and 

hyperlipidemia. 

 Symptoms: Mild exertional dyspnea. 

 

Diagnostic Findings 

 Ejection Fraction (EF): 50% (slightly below 

normal). 

 Global Longitudinal Strain (GLS): -18% 

(lower than optimal but above the threshold for 

significant impairment). 

 E/e’ Ratio: 12 (indicating normal diastolic 

pressures). 

 

Management Plan 

1. Lifestyle Modifications: 

a. Diet: DASH diet (low sodium, high in fruits, 

vegetables, and low-fat dairy) to manage blood 

pressure. 

b. Exercise: Low-impact aerobic activity, 30 

minutes daily, 5 days per week. 

 

 Pharmacologic Therapy: 

 . ACE Inhibitor (e.g., Lisinopril): 

i. Dose: Start at 10 mg once daily. 

ii. Titration: Increase to 20 mg daily after two 

weeks if well tolerated to maximize blood 

pressure control and LV function. 

 

a. Beta-Blocker (e.g., Metoprolol Succinate): 

 . Dose: Start at 25 mg once daily. 

i. Titration: Increase to 50 mg once daily over 2 

weeks if tolerated. 

 

Follow-Up 

 Follow-Up Visit: In 6 weeks to monitor 

symptoms and blood pressure. 

 Repeat Echocardiogram: At 6 months to 

assess EF and GLS. 

 

Conclusion 

The patient has mild LVD likely related to 

longstanding hypertension. Early intervention with 

ACE inhibitors and lifestyle changes aims to 

prevent further LV remodeling and preserve 

function. With good adherence, the prognosis is 

favorable, and heart failure symptoms may be 

avoided. 

 

Case 2: Moderate Left Ventricular Dysfunction 

(LVD) 

Patient Profile 

 Age: 72 

 Gender: Male 
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 Medical History: Coronary artery disease, 

prior myocardial infarction. 

 Symptoms: Significant fatigue, occasional 

dyspnea, and ankle edema. 

 

Diagnostic Findings 

 Ejection Fraction (EF): 35% 

 Global Longitudinal Strain (GLS): -14% 

(indicative of significant systolic dysfunction). 

 E/e’ Ratio: 16 (elevated filling pressures). 

 BNP Level: 550 pg/mL. 

 

Management Plan 

1. Pharmacologic Therapy: 

a. ACE Inhibitor (e.g., Enalapril): 

i. Dose: Start at 5 mg twice daily. 

ii. Titration: Increase to 10 mg twice daily over 

2-4 weeks as tolerated. 

 

b. Beta-Blocker (e.g., Carvedilol): 

 . Dose: Start at 3.125 mg twice daily. 

i. Titration: Increase to 6.25 mg twice daily 

after 2 weeks, with the goal of reaching 25 mg 

twice daily if tolerated. 

 

c. Loop Diuretic (e.g., Furosemide): 

 . Dose: 20 mg once daily, with dose adjustments 

based on fluid retention and symptoms. 

 

 Non-Pharmacologic Therapy: 

 . Diet: Sodium restriction (<2g/day). 

a. Cardiac Rehabilitation: Structured, 

supervised program to improve exercise 

tolerance and manage symptoms. 

 

 Device Therapy (if symptoms persist): 

 . Consider Cardiac Resynchronization 

Therapy (CRT) due to low EF and moderate 

dysfunction, particularly if QRS duration is 

prolonged (>150 ms). 

 

 

 

Follow-Up 

 Follow-Up Visit: In 2-4 weeks to assess 

symptom relief and medication tolerance. 

 Repeat Echocardiogram: At 6 months to 

assess for improvement or worsening. 

 

Conclusion 

The patient has moderate LVD with symptoms of 

heart failure. A combination of ACE inhibitors, 

beta-blockers, and diuretics addresses volume 

overload and helps prevent further LV remodeling. 

If symptoms do not improve with optimal medical 

therapy, CRT may be considered. Prognosis is 

manageable with adherence to therapy and lifestyle 

modifications, though the risk of progression 

exists. 

 

Case 3: Severe Left Ventricular Dysfunction 

(LVD) Patient Profile 

 Age: 58 

 Gender: Female 

 Medical History: Breast cancer undergoing 

chemotherapy (anthracycline-based regimen). 

 Symptoms: Worsening dyspnea, orthopnea, 

fatigue. 

 

Diagnostic Findings 

 Ejection Fraction (EF): 20% (severely 

reduced). 

 Global Longitudinal Strain (GLS): -10%. 

 E/e’ Ratio: 22 (indicating markedly elevated 

filling pressures). 

 NT-proBNP: 1,200 pg/mL (suggestive of 

heart failure). 

 

Management Plan 

1. Modification of Chemotherapy: 

a. Dexrazoxane (a cardioprotective agent) may 

be considered to mitigate further cardiac 

damage from chemotherapy. 

b. Chemotherapy Protocol: Evaluate options for 

adjusting dosage or switching to a less 

cardiotoxic agent if possible. 

 

 Pharmacologic Therapy: 

 . Angiotensin Receptor-Neprilysin Inhibitor 

(ARNI, e.g., Sacubitril/Valsartan): 

i. Dose: Start at 24/26 mg twice daily. 

ii. Titration: Double dose every 2-4 weeks as 

tolerated, aiming for a target dose of 97/103 

mg twice daily. 

a. Beta-Blocker (e.g., Carvedilol): 

 . Dose: Start at 3.125 mg twice daily, titrate 

slowly based on tolerance. 

b. Mineralocorticoid Receptor Antagonist 

(e.g., Spironolactone): 

 . Dose: 25 mg once daily, monitoring for 

hyperkalemia. 

 Device Therapy: 

 . Implantable Cardioverter-Defibrillator 

(ICD): Indicated due to EF <35% and high 

risk of arrhythmias. 

a. Left Ventricular Assist Device (LVAD): 

Consider if symptoms remain severe and 
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refractory to treatment, as a bridge to heart 

transplantation. 

 

Follow-Up 

 Close Monitoring: Frequent follow-ups every 

2 weeks to monitor heart function, symptoms, 

and any chemotherapy-related cardiotoxic 

effects. 

 Repeat Echocardiogram: In 3 months to 

evaluate EF and GLS. 

 

Conclusion 

The patient has severe LVD likely 

exacerbated by chemotherapy. Management 

includes modification of chemotherapy, ARNI for 

symptom control and cardiac function 

improvement, and possible ICD implantation for 

arrhythmia prevention. An LVAD may be 

considered as a bridge therapy if symptoms persist. 

Prognosis depends on response to therapy and 

successful mitigation of chemotherapy-related 

cardiotoxicity. 

 

 

Recent Studies 

1. Global Longitudinal Strain in Detecting 

Early LV Dysfunction: 

a. Study: "Usefulness of Global Longitudinal 

Strain for Detecting Early Left Ventricular 

Dysfunction in Patients with Cancer" (2021). 

b. Findings: The study demonstrated that GLS 

was able to identify LV dysfunction in cancer 

patients prior to noticeable changes in EF, 

highlighting its role in early detection. 

c. Reference: Malagoli, A., et al. 

(2021). Echocardiography, 38(4), 678-686. 

doi:10.1111/echo.15072 

 

 Impact of Biomarkers on Heart Failure 

Management: 

 . Study: "Natriuretic Peptides in the Diagnosis 

and Management of Heart Failure" (2020). 

a. Findings: This meta-analysis supported the 

integration of BNP and NT-proBNP 

measurements in clinical decision-making, 

improving diagnostic accuracy and treatment 

strategies in heart failure patients. 

b. Reference: Januzzi, J. L., et al. (2020). Journal 

of the American College of Cardiology, 

75(10), 1172-1180. doi: 

10.1016/j.jacc.2019.12.057 

 

 

 

 Utility of Cardiac MRI in LV Assessment: 

 . Study: "Role of Cardiac MRI in the 

Evaluation of Left Ventricular Dysfunction" 

(2023). 

a. Findings: This research emphasized the 

advantages of cardiac MRI over traditional 

echocardiography, especially in cases of 

suspected myocardial scarring or fibrosis. 

b. Reference: Mahr Holdt, H., et al. (2023). 

Circulation, 147(8), 826-836. 

doi:10.1161/CIRCULATIONAHA.122.05921

4 

 

V. CONCLUSION 
 Comprehensive Diagnosis is Essential: 

Accurate and early diagnosis of left ventricular 

dysfunction (LVD) requires an integrated 

approach that combines imaging, biomarkers, 

and clinical assessment. 

 Advanced Imaging Techniques Provide Key 

Insights: 

 Echocardiography remains the primary 

diagnostic tool due to its accessibility and 

reliability, particularly through measurements 

like ejection fraction (EF) and global 

longitudinal strain (GLS). 

 Cardiac MRI adds value by detecting 

myocardial fibrosis and providing high-

resolution structural and functional data, 

particularly in complex cases. 

 

 Biomarkers Enhance Diagnostic and 

Prognostic Precision: 

 Biomarkers such as BNP and NT-proBNP 

support early detection, risk stratification, and 

monitoring of heart failure severity. 

 Emerging biomarkers (e.g., Galectin-3) show 

promise for identifying inflammation and 

fibrosis, allowing for more targeted 

management. 

 

 New Therapeutic Options are Shaping LVD 

Management: 

 Pharmacologic therapies, such as ARNIs and 

SGLT2 inhibitors, show efficacy in reducing 

morbidity and mortality in LVD patients. 

 Device therapies, including CRT and LVADs, 

provide effective options for patients with 

advanced heart failure who are unresponsive to 

medications. 

 

 Personalized Treatment and Patient-

Centered Care are Critical: 
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 Multimodal diagnostics and tailored therapies 

enable clinicians to customize interventions 

based on individual patient profiles, improving 

patient outcomes and quality of life. 

 Lifestyle modifications and cardiac 

rehabilitation play supportive roles, 

emphasizing the importance of patient 

education and engagement. 

 

 Future Directions Include Regenerative 

Medicine and Genetics: 

 Stem cell therapy, gene therapy, and tissue 

engineering represent innovative techniques 

for treating LVD, especially for patients with 

genetic or refractory forms of cardiomyopathy. 

 Further research into these areas may provide 

curative therapies for certain subsets of LVD. 

 

 Need for Standardization and Accessibility: 

 Establishing standardized protocols for 

diagnostic tools and enhancing accessibility to 

advanced imaging and biomarkers will 

improve consistency and equity in LVD 

diagnosis and treatment. 

 

 Ongoing Research is Essential: 

 Continued studies on emerging therapies, 

diagnostic biomarkers, and device optimization 

will help refine LVD management and offer 

more robust solutions to prevent disease 

progression. 
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