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Definition

• Cardiac remodeling 🡪 a group of molecular, cellular and interstitial changes that manifest 
clinically as changes in size, mass, geometry and function of the heart after injury.

• The clinical diagnosis of remodeling 🡪 detection of morphological changes in the cavity 
diameter, mass (hypertrophy and atrophy),geometry (heart wall thickness and shape), 
areas of scar after MI, fibrosis and inflammatory infiltrate (e.g in myocardititis)

Azevedo PS, et al. Arq Bras Cardiol. 2016; 106(1):62-69
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Cardiac remodelling
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Ventricular remodelling

• Early phases of myocardial injury 🡪 reduction of 
cardiac function without changes in size or 
structure, whereas eccentric remodelling occurs 
within weeks, months, or even years.

• Ventricular remodelling 🡪 divided into 2 groups 
concentric and eccentric.  Concentric remodelling 
is defined as ventricular hypertrophy with 
increased wall thickness, but without dilatation 
and usually with normal systolic function. 

• Neurohumoral inhibition not only may improve 
outcome, but also may even prevent or reverse, 
at least in part, eccentric remodelling. 
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Reverse Remodelling

• Reverse remodelling (RR) 🡪 a process the heart 
undergoes structural and functional changes that 
🡪improvement to a more normal state. 

• RR can result from 🡪 pharmacological treatment, 
interventional/ surgical procedures) or after certain 
physiologic events or lifestyle modification, such as 
partum, significant weight loss, or alcohol 
abstinence. 

• Insofar as the calculation of LVEF incorporates LV 
end-diastolic volume in the denominator of the 
equation, improvements in LVEF are associated 
with a reciprocal decrease in LV end-diastolic 
volume 🡪reverse LV remodeling 

Inês Falcão-Pires et all.Mechanisms of myocardial reverse remodelling and its clinical significance: A 
scientific statement of the ESC Working Group on Myocardial Function. uropean Journal of Heart Failure 
(2024)





Predictors Reverse Remodeling
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ARNi in Cardiac Reverse 
Remodelling
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ARNi and Reverse Remodelling

• Several mechanistic studies 🡪 the beneficial effects of sacubitril/ valsartan in HFrEF 
include LV reverse remodelling, improvement in systolic and diastolic function, and 
reduction in functional mitral regurgitation and arterial stiffness. 

• In the Prospective Study of Biomarkers, Symptom Improvement, and Ventricular 
Remodeling During Sacubitril/ Valsartan Therapy for HF (PROVE- HF), the median LV 
ejection fraction (LVEF) increased from approximately 28% 🡪 38% during 12 months, 
whereas both end-diastolic and end- systolic volume indices decreased significantly

• the Effects of Sacubitril/ Valsartan vs. Enalapril on Aortic Stiffness in Patients With Mild 
to Moderate HF With Reduced Ejection Fraction (EVALUATE- HF) trial, in which signs of 
LV reverse remodelling became apparent as early as 12 weeks of sacubitril/ valsartan 
treatment, compared to treatment with enalapril.
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ARNi in ACS with HF 





Baseline to 12 months: all P <.001
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NP system

• The NP system acts in opposition to the 
effects of RAAS and SNS activation 🡪
protective effects on the cardiovascular 
system by increasing renal natriuresis and 
diuresis, promoting vasodilatation, and 
decreasing the activity of the RAAS and SNS. 

• There are three types on NPs, namely, atrial 
natriuretic peptide (ANP), B- type natriuretic 
peptide (BNP), and C- type natriuretic 
peptide (CNP).

vin et al. N Engl J Med 1998;339;321–8; Gardner et al. Hypertension 2007;49:419–26;
• Pandey. J Am Soc Hypertens 2008;2:210–16; Von Lueder et al. Pharmacol Ther 2014;144:41–9; Potter. FEBS J 2011;278:1808–17; 
Lumsden et al. Curr Pharm Des 2010;16:4080–8;







NT-proBNP concentrations



Withdrawal therapy
what’s the effect  
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Discontinuation RAASi
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Chronic drug treatment in PPCM after delivery
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Conclusion 

• Cardiac adverse remodeling is associated with the development and 
progression of ventricular dysfunction, arrhythmias and poor prognosis

• The most important predictors of cardiac reverse remodeling were female 
sex, non-ischemic etiology, narrower QRS width, better kidney function and 
smaller diameter of the left ventricle and left atrium

• Reverse remodeling may lead to improve myocardial function and, in some 
patients, to myocardial remission and myocardial recovery, but major 
abnormalities persist at the molecular level contributing to an elevated risk 
ofcardiovascular events

• The earlier the remodeling changes are altered with the use of guideline-
directed medical therapy, devices, and with available surgical options, 
thegreater is the chance of reverse remodeling of LV morphology and 
architectural changes
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