


Recovery After Myocarditis: A Contemporary Literature Review


Abstract
Myocarditis is one of the most varied syndromes seen in cardiovascular medicine, being diagnosed as a self-limited inflammatory injury with rapid resolution of symptoms, to fulminant cardiogenic shock, malignant arrhythmias and chronic inflammatory cardiomyopathy as well as significant progression to dilated cardiomyopathy. Because of this, the term "recovery" after myocarditis cannot be defined in terms of one endpoint. A patient may have a good clinical status at the time of evaluation, yet still have residual myocardial scarring on cardiac magnetic resonance (CMR); cardiac biomarkers may resolve prior to a return to exercise tolerance; the patient may have returned to normal left ventricular ejection fraction (LVEF), yet the risk of arrhythmias in specific phenotypes still exists. This review paper will examine recovery from myocarditis as a multiphasic process comprising of clinical improvement, normalization of ventricular function, electrical stability, structural healing, exercise tolerance, and long-term absence of heart failure or recurrent inflammatory events.
The majority of patients with uncomplicated acute myocarditis will have a positive short-term clinical outcome according to published research and guidelines from multiple national and international cardiology and medical societies until 2026. However, many patients will have findings of residual abnormalities demonstrated through follow-up imaging studies. These include findings of late gadolinium enhancement (LGE) on CMR in most patients. Prognosis associated with myocarditis is not solely determined by diagnosis; other factors that influence prognosis include presentation phenotype, degree of left ventricular dysfunction, presence of malignant arrhythmias, known histologic subtype of myocarditis (when known), the burden of residual scarring, and the distribution of residual scarring in the ventricles. Fulminant myocarditis patients should receive special attention, as although there is a high rate of early mortality, surviving fulminant myocarditis patients often have impressive improvements in left ventricular function when there is rapid delivery of mechanical support and access to specialized care. Pediatric patients with myocarditis and patients with accusations of myocarditis following vaccination routinely have good medium-term clinical outcomes, but there is a very important concept that has been demonstrated to be true by these 2 groups of patients: that clinical improvement often precedes the resolution of the morbidly altered anatomic structure of the patients.
Currently, there has been a move towards the use of phenotype-specific surveillance instead of the generic post-myocarditis strategy. However, early reassessments, repeat echocardiography, selective repeated CMR, ambulatory rhythm monitoring, and a carefully staged return to exercise remain the key components for the management of patients following myocarditis. Patients who exhibit symptoms, decreased LVEF, significant degree of or septal LGE, ventricular arrhythmias, conduction disorders, autoimmune or biopsy-proven aggressive forms, and genetic predisposition should be followed closely. How residual inflammation and residual scar should be interpreted and how and when management should be altered based on the presence of LGE, and whether the use of imaging-guided recovery pathways can improve long-term outcomes, is the focus of future research investigations.
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1. Introduction
Myocarditis is known for its clinical variability in terms of presentation, course and recovery. For example, some patients have a short presentation of chest pain (after a viral illness) and then go to home with normal ventricular function while others arrive in cardiogenic shock, require inotropic or mechanical support, or develop long-term left ventricular dysfunction. Thus, patients you apply the same clinical diagnosis (i.e. myocarditis) may have very different underlying biological states and very different courses of recovery [1-12].

This variability is the reason that recovery from myocarditis deserves its own discussion. Clinically, most clinicians assess the resolution of myocarditis based upon one of three clinical signs (improvement of symptoms, decrease in troponin, increase to normal in LVEF) but all of these signs may not reflect the totality of the post-inflammatory course of myocarditis. For example, residual scarring may remain even if the clinical presentation of myocarditis was benign, despite the presence of palpitations or exercise limitation, or at the time of normal echocardiogram. Additionally, myocarditis may resolve dramatically in the setting of previously fulminant disease but some patients with initially mild disease may have persistent abnormalities on cardiovascular magnetic resonance imaging (CMR) or experience subsequent adverse cardiovascular events [1-4, 13-24].

The field has progressed toward a more formalized manner, with recent recommendations noting that evidence-based guidelines in the ACC (2024) and ESC (2025) opened up the realm of post-acute care as part of the management of myocarditis rather than being an afterthought at the completion of the index hospital admission [1-2]. This change in philosophy will be important because the answer to the question of whether a patient has survived the acute episode of myocarditis is not as important as answering whether the inflammatory component has resolved, whether there is a stable scar within the heart, whether the ventricle has recovered, whether the patient has an acceptable risk of developing arrhythmias, and when the patient can resume "normal" activities (work, exercise, plans for pregnancy, or athletics) with confidence.

This article reviews the literature regarding the recovery from myocarditis in a practical, clinically grounded manner. The five main issues discussed in this paper are: determining the appropriate definition of recovery; the understanding of the natural history of clinical, functional, and structural improvements; identifying factors associated with incomplete recovery; determining an efficient organizational structure for follow-up care in routine clinical practice; finally, identifying the differences between recovery across major phenotypes of myocarditis (e.g., fulminant myocarditis; pediatric myocarditis; vaccine-associated myocarditis). The goal of this paper does not establish a unified pathway for recovery from myocarditis with predetermined stages but to highlight the necessity of utilizing a multidimensional and phenotype-specific approach to understanding recovery.
2. What Does “Recovery” Mean After Myocarditis?
An alternative approach to look at recovery might be to define recovery by several different 'domains' instead of trying to define recovery as a single outcome that is either completed or not completed. Clinical recovery refers to the resolution of symptoms related to heart failure such as chest pain, dyspnea, fatigue, syncope, and heart failure symptoms themselves, as well as no further hospitalization for heart failure, and the ability to return to normal daily activities. Functional recovery refers to the ability of the ventricles to perform normally or have made significant improvements in their performance. This definition applies specifically to left ventricular ejection fraction (LVEF) and right ventricular function (if right ventricular function is impacted), as well as the ability to perform exercise. Electrical recovery refers to the ability of the ventricles to stop having significant ventricular ectopics, stop having conduction disease, and stop having sustained arrhythmias. Structural recovery refers to the resolution of ventricular edema and the stabilization or regression of scar at CMR. Biological recovery refers to the normalization of cardiac biomarker levels (specifically troponin, natriuretic peptides and inflammatory biomarkers), although they are not always considered perfect indicators of whether there has been healing at the tissue level [1-4,13-19].
These domains do not achieve recovery at the same time. For example; troponin levels may normalise before all symptoms including fatigue and palpitations have resolved. LVEF may normalise before the CMR abnormalities that were identified at the time of diagnosis have resolved. Conversely; residual late gadolinium enhancement (LGE) may be present, despite complete resolution of symptoms and a normal echocardiogram. This separation of clinical recovery, functional recovery, electrical recovery, structural recovery, and biological recovery is one of the most important lessons of modern literature. This has ramifications on how follow-up assessments are scheduled; symptoms alone cannot be used for the follow-up care of younger individuals, who may feel well and return to physical activity too soon [1,5,14,18-19,25-29].
Recovery from Myocarditis Depends on the Point Of Reference Used to Evaluate Recovery
In the case of uncomplicated infarction-like presentations, the patient is typically clinically considered to be recovered prior to complete resolution of their symptoms, normalization of their biomarkers, the normalisation of their left ventricular ejection fraction (LVEF), and an uneventful follow-up [1]. On the other hand, when evaluating fulminant myocarditis, the benchmarks to evaluate recovery include survival and discharge from the hospital, successful weaning off temporary mechanical support, and progression towards ventricular recovery over several weeks to months [1,3,4]. Recovery from giant cell myocarditis or eosinophilic myocarditis includes ventricular recovery and ongoing disease control of the underlying inflammatory disorder via immunosuppressive therapy [1,3,4,30-34].
Research has indicated that recovery from the myocarditis has a layered approach to recovery. The first layer is acute stabilization, the second layer is early clinical and hemodynamic improvement, the third layer is intermediate structural and electrical re-evaluation within three to six months, and the fourth layer is longer-term risk re-evaluation due to persistent scars, arrhythmias, and ventricular dysfunction, recurrence or progression to inflammatory or dilated cardiomyopathic conditions over time [1,2,18,20-24]. A patient may cross one layer and not by default cannot cross to the next layer. Therefore, the phrase “the patient has recovered from myocarditis” should be used carefully and, if possible, qualified by the domain of reference.
As a consequence, patient follow-up consultations must be clear about the expectations for future symptom relief to ensure patients have the correct understanding of their progress toward recovery. For example, many people believe that an early relief of their symptoms demonstrates that their heart has healed. Although this appears to be supported by current evidence, it has not actually been demonstrated in adults or children who have experienced residual imaging abnormality beyond the time frame when both symptom and lab tests have returned to normal [18-19,35-38]. This difference between when a patient feels well and when the tissue is actually healthy at the conclusion of treatment is clinically important and impacts counseling recommendations regarding exercise, pregnancy, medication discontinuation and the frequency at which patients should be followed up or observed.

Table 1. Domains of recovery after myocarditis and their clinical meaning.
	Domain
	What to assess
	Why it can be misleading if used alone
	Clinical meaning

	Clinical recovery
	Resolution of chest pain, dyspnea, fatigue, syncope, and need for rehospitalization
	Symptoms can improve before scar or rhythm instability resolve
	Useful early marker of improvement, but not proof of complete healing

	Functional recovery
	LVEF, RV function, reverse remodeling, exercise tolerance
	Normal LVEF does not exclude residual scar or arrhythmic substrate
	Guides heart-failure therapy decisions and activity counseling

	Electrical recovery
	ECG normalization, low ectopy burden, absence of sustained arrhythmia or conduction disease
	Resting ECG may miss exertional or intermittent rhythm abnormalities
	Central to return-to-sport and safety decisions

	Structural recovery
	Resolution of edema and stabilization or regression of scar on CMR
	Residual LGE may persist after symptoms and function improve
	Important for long-term risk refinement

	Biological recovery
	Normalization of troponin, natriuretic peptides, inflammatory markers
	Laboratory normalization may precede true tissue-level recovery
	Supportive, but not definitive, evidence of healing
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Figure 1. Recovery after myocarditis is multidimensional rather than binary. Clinical improvement, ventricular recovery, electrical stability, biomarker normalization, and structural healing often occur at different speeds.
3. Natural History and Typical Clinical Trajectories
Most patients with myocarditis have a good overall diagnosis (but not all), with the best guidance available, the American College of Cardiology (ACC) Clinical Practice Guidelines from 2013, indicating that half of patients with biopsy-proven myocarditis will have complete resolution within weeks, whereas a small number will progress to chronic inflammation and/or severe dysfunction resulting in advanced heart failure, heart transplantation, or death [1]. Older reviews and cohort studies convey the same information, however, less algorithmically:  Most patients with uncomplicated acute myocarditis have complete symptom resolution, however, some patients due to their inflammatory nature or other pre-existing conditions may develop chronic inflammatory cardiomyopathy and several will develop evidence of progressive dilated remodeling [5-6,9-12,21].

The early phase of recovery is characterized by the initial clinical presentation. Patients with chest pain and normal or only slightly decreased systolic function will show rapid symptom resolution and shorter length of stay compared to patients presenting with established heart failure with significant conduction disturbance, established sustained ventricular arrhythmia, or hemodynamic instability will take longer to show clinical improvement and will require at least twice the amount of time for post-discharge assessment, although ultimately resulting in similar clinical outcomes [5-6,20,39]. The Lombardy Multicenter Study, a large multicenter longitudinal follow-up study, was very helpful to further delineate and aid in understanding the spectrum of presentations and clearly indicated that the clinical presentation will greatly influence both the short- and long-term outcomes. [20]

At a population level, this means that myocarditis should not be described as either benign or malignant in general terms. A better description is that the disease is risk-stratified by presentation, tissue injury pattern, and evolution over time. This point is reinforced by more recent studies of “intermediate-risk” or uncomplicated presentations. Even patients who do not meet criteria for fulminant myocarditis may carry a measurable long-term burden of cardiovascular events, particularly when the initial evaluation or subsequent follow-up is incomplete [22-24,39]. The nationwide cohort reported by Schelldorfer and colleagues is especially sobering in this regard, because it suggests that apparently uncomplicated myocarditis is not synonymous with negligible long-term risk [24].

A second aspect of natural history is the disparity between short-term and long-term recovery. Patients might achieve stabilization within a few days or weeks after developing a condition, but medium-term progress is contingent upon slower processes such as scar maturation, reverse modeling, cessation and/or continued use of heart failure medications, development of arrhythmias, and/or whether or not repeat CMR is warranted. Thus, at the time of discharge, many cohorts may seem reassuring; however, if the observation period is extended to one or more years, the same population may be much less reassuring than previously noted when initially evaluated after 1-2 months [16-24]. Young adults, athletes, and some individuals with myocarditis after receiving vaccines may have mild symptoms initially but, upon repeat imaging, will many times have persistent late gadolinium enhancement or strain abnormality on follow-up imaging [38,40-45].

Finally, the natural history of myocarditis is partly determined by what remains unknown at the time of diagnosis. In many cases, the precise trigger is never confirmed, and an endomyocardial biopsy is not performed. As a result, clinicians frequently manage recovery under conditions of uncertainty. A patient may be recovering from viral lymphocytic myocarditis, from a transient immune-mediated insult, from a genetically modulated inflammatory episode unmasking arrhythmogenic cardiomyopathy, or from the earliest stage of a chronic inflammatory cardiomyopathy. The need for follow-up, therefore, does not reflect only the risk of known disease as well as the risk of hidden disease that becomes visible only over time [1-4,7-8,19,22].

4. Determinants of Incomplete Recovery
4.1 Initial Clinical Severity
Among the most reliable prognostic indicators for an incomplete recovery is the initial severity of this condition. Patients can be identified as less likely to experience an uncomplicated trajectory if they have documented hemodynamic impairment, cardiogenic shock, persistent ventricular myocradial arrhythmia, advanced atrioventricular block, or a markedly depressed left ventricular ejection fraction [1-4,20,39]. While this statement may seem logical, it bears repeating because prognostic estimates made by clinicians using the term "acute myocarditis" are not reliable compared to these clinical indicators for these patients.

The concept of a "complicated presentation" is now increasingly common in modern literature. Complicated presentations typically indicate that the patient has heart failure requiring intravenous treatment, a low left ventricular ejection fraction, sustained malignant arrhythmia, or a need for circulatory assistance. In many recent studies within multi-site multicenter cohorts, this concept is more predictive of adverse outcomes than non-specific diagnostic categories [20,22,39]. Patients with complicated presentations deserve heightened monitoring, even when there has been good improvement early in their clinical course.
4.2 Ventricular Function and Reverse Remodeling
Ventricular function is more than a descriptive variable; it is an indicator of biological stress. Low LVEF at diagnosis indicates that a patient is likely to have incomplete reverse remodeling, persist with treatment for heart failure, and experience poor clinical outcomes [1-4,20-22]. On the other hand, it has been shown in some studies that significant increases in LVEF are possible after injury associated with inflammatory processes rather than scar tissue. This is one reason myocarditis is distinct from most other chronic cardiomyopathies; patients with severely dysfunctional hearts in the acute phase may do remarkably well in the long term.

Although the LVEF returns to normal does not automatically signify that patients may be forgotten after follow-up. The potential for right ventricular injury can often be underestimated. Strain abnormalities can persist after LVEF normalizes. The presence of residual scar can provide prognostic data that are separate from information related to systolic function [16-19,22-23]. Therefore, reverse remodeling is required to prove recovery but is not always enough evidence to demonstrate complete recovery.
4.3 CMR Pattern, Residual Scar, and Distribution of Injury
CMR has become a key tool in the assessment of recovery because it can differentiate between acute and chronic inflammation better than echocardiography typically could. Several studies have demonstrated that LGE extent and distribution influence outcomes, even after adjusting for conventional clinical variables (i.e. involvement of the septum and extensive LGE burden, as well as certain non-ischcemic distributions, are all associated with worse outcomes)(16, 17, 22-23). Repeat CMR is also providing us with an important second piece of information. The presence of scars and/or other combined abnormalities over time provides us with better risk estimation than a single baseline study would.

This may also have important implications for patient management. For example, if an asymptomatic patient has normal echocardiograms at regular intervals after their initial presentation, but they continue to have septal LGE, they may still need more frequent follow-up, slower de-escalation of therapy, and more careful assessment of rhythm prior to returning to high levels of sport (1, 2, 16-19, 25, 29).
4.4 Histology, Etiology, and Host Factors
Following the histological evaluation of a biopsy for myocarditis, expectations can be altered considerably. For example, some autoimmune forms, giant cell myocarditis, eosinophilic myocarditis, and myocarditis associated with immune checkpoint inhibitors typically differ from lymphocytic viral myocarditis in behaviour (3, 4, 30-34). Recovery in these cases relies on both the diagnosis of the cause of inflammation and timely immunomodulation, as well as typical heart failure management.
Host factors too matter. Age, comorbid autoimmune disease, genetic susceptibility, and family history of cardiomyopathy or sudden death can all shift the interpretation of an inflammatory episode [1-2,6-8]. A single episode of myocarditis in a patient with an arrhythmogenic substrate may not be truly “transient.” Instead, the inflammatory event may reveal a predisposition to a more extensive cardiomyopathic process. This is an important reason why current guidance recommends a lower threshold for genetic evaluation or prolonged monitoring in selected patients [1-2].

4.5 Rhythm Disturbance and Persistent Symptoms
The arrhythmia is both a sign and a cause of poor recovery. Evidence of ventricular ectopy, multiple runs of ventricular tachycardia, conduction abnormalities or syncope following the acute phase of illness is considered as an indicator that the heart muscle is no longer able to stabilize itself electrically in even the most mild of presentations[1-2,4,25-29,39]. As such, there is equal merit given to persistent symptomatology. Symptoms of post-myocarditis fatigue, chest pain, inability to perform physical activity or inappropriate tachycardia may be discounted when standard cardiovascular testing yields results within normal range; however, they often lead to further investigation demonstrating persistent myocardial scarring, altered myocardial strain, autonomic dysfunction or incomplete biological recovery.

When all these pieces of information are taken together, they support a fundamental principle in clinical practice - complete recovery from myocarditis based on one isolated finding is rare; rather, complete recovery is inferred through an amalgamation; the initial presentation, the course of the recovery process, the existence of a scar, the presence of rhythm disturbances, and the overall clinical context for the injury.
Table 2. Features associated with incomplete recovery or need for closer surveillance.
	Feature
	Why it matters
	Usual implication

	Complicated presentation (heart failure, shock, sustained arrhythmia, high-grade block)
	Reflects larger biological burden and higher early event risk
	Closer follow-up; lower threshold for repeat echo/CMR and rhythm monitoring

	Reduced LVEF at presentation or incomplete reverse remodeling
	Predicts persistent dysfunction and longer need for heart-failure therapy
	Do not de-escalate surveillance too early

	Extensive, septal, or persistent LGE on CMR
	Associated with less favorable long-term outcomes and potential arrhythmic substrate
	Selective repeat CMR and individualized risk discussion

	Persistent ventricular ectopy or nonsustained ventricular tachycardia
	Suggests incomplete electrical recovery
	Ambulatory monitoring and more cautious return to strenuous activity

	Persistent symptoms despite near-normal routine testing
	May signal residual injury, deconditioning, autonomic dysfunction, or another missed process
	Reassess rather than dismiss; tailor additional testing

	Biopsy-defined aggressive or immune-mediated histology
	Recovery depends on mechanism-specific therapy, not supportive care alone
	Specialist follow-up and lower threshold for immunomodulatory strategies

	Family history or suspicion of underlying cardiomyopathy/genetic substrate
	Inflammation may unmask a broader myocardial disease
	Consider extended surveillance and phenotype-directed evaluation



5. Structural Recovery and the Central Role of Cardiac Magnetic Resonance
CMR has changed the modern understanding of recovery after myocarditis more than any other tool. The first and revised Lake Louise frameworks increased diagnostic confidence in the acute phase, but their influence goes beyond diagnosis. CMR has made it possible to observe that the myocardium may look “healed” on echocardiography while still showing residual scar or persistent inflammatory signatures on tissue characterization [13-19].

In the acute setting, edema-sensitive sequences and mapping modalities are utilized to identify current inflammation, while LGE is used to indicate non-reversible injury or replacement fibrosis. On follow-up after the initial episode, edema tends to improve or regress, while LGE is likely to persist. The interpretation of persistent LGE is one of the most critical and unresolved clinical dilemmas in this area of study. Currently available literature demonstrates that many patients present with sustained residual LGE and that, as a whole, they are reported to have worse outcomes than patients who have achieved complete resolution of imaging [16-19,22-23]. Nevertheless, it has also been established that not all residual LGE is equivalent; for example, small areas of residual LGE in low risk individuals may not assume the same prognostic value as extensive, septal, or transmural patterns of nonischemic LGE.

The literature measuring prognosis LGE has progressed along two pathways. First, baseline CMR evaluation (i.e., degree of LGE, septal location of LGE, and indices of LVEF) may be used to identify patients at higher risk for poor outcome [16-17,22-23]. Second, CMR follow-up has been shown to provide valuable prognostic information through distinguishing whether the original myocardial injury has progressed, remained the same, or improved [18-19]. Aquaro et al. demonstrated that follow-up CMR does not simply repeat the initial CMR; it provides a means to classify risk by differentiating nonischemic patients who experienced transient injuries from patients who are left with a more permanent substrate [18]. More recent evidence suggests that CMR findings and clinical presentation are complementary variables that together create a reliable prognostic model [22].

Adult and pediatric patient data converge in this context due to a number of studies performed on children (i.e., recorded by Małek, Dubey et al.) demonstrating a lack of correlation between clinical recovery or normalization of LVEF and LGE on follow-up imaging in some patients with myocardial infarction due to coronary artery disease [40-41]. Similar observations have also been made in vaccine-related myocarditis. In general, outcomes of these patients at follow-up are relatively good, but most patients will continue to show evidence of scarring and/or enhancement on subsequent serial CMR studies [42-45]. These studies indicate that while persistent LGE may have different meanings across the population, they do not necessarily mean the same thing, nor does symptom resolution necessarily imply full structural resolution of the heart.

The practical question regarding this data is when CMR should be repeated. Currents guidance indicates that CMR should only be repeated selectively rather than every patient, and there is a greater indication for repeat CMR in patients with prior ventricular dysfunction, a history of arrhythmias, persistent symptoms, an unclear diagnosis, highly competitive athletes or a large area of myocardial scarring on the first CMR [1-2]. This approach makes sense. CMR will provide more valuable information if it is done in answer to a specific clinical question; for example, has inflammation stopped? Is there extensive or limited scarring? Is the patient safe to begin establishing a new baseline for physical activity? etc. Therefore, under this condition, CMR is not only a diagnostic test but will continue to provide clinicians with additional information to help stage the patient in recovering from this condition.

At present, whilst evaluating results of CMR in patients, Care should be taken to avoid isolated Descriptionsofresults. Residual LGE is valuable in terms of managing patients, however, residual LGE must also be synthesised with other clinical data when making decisions regarding patient care. A patient who has a small, stable, left inferolateral scar and normal cardiac function with no symptoms or arrhythmia is different when compared with a patient who has a left septal scar, has experienced nonsustained ventricular tachycardia, and is exhibiting mild systolic recovery. Thus, through this larger clinical context, the power of CMR can be utilised to the maximum extent.

6. Biomarker Recovery, Rhythm Stability, and Electrophysiologic Follow-Up
The normalization of troponin is also commonly detected as the first evidence that an individual has begun to heal from an explosive inflammatory event. Improvement in NT-proBNP levels can also occur as patients experience decreases in stress placed on the ventricular walls and, therefore, may indicate recovery but should be interpreted as such rather than as conclusive evidence of recovery. It is imperative to understand that troponin is an indicator of myocardial cell death/necrosis but does not indicate stability of a myocardial scar. Similarly, NT-proBNP reflects hemodynamic strain but does not signify the presence or absence of arrhythmic substrate. In clinical practice, normal laboratory results represent one level of evidence to consider when integrating imaging studies and clinical follow-up.

Patients may experience misleading electrocardiographic recovery. Resolution of ST-T changes, sinus tachycardia, conduction delays, or low-level ectopy may occur at 3 to 4 weeks; however, ambulatory rhythm monitoring may show the presence of ventricular ectopy, and palpitations may occur with exertion. Therefore, electrical assessments for post-acute arrhythmias should not end at a resting electrocardiogram, particularly in cases such as syncope, sustained arrhythmias, significant reduction in LVEF, significant scar burden (LGE), and patients on the verge of returning to an athletic level of activity.

The arrhythmic dimension of recovery is particularly important because it speaks to safety rather than comfort. A patient may tolerate mild tiredness and choose to live with it, but occult ventricular arrhythmia changes the risk calculus completely. Contemporary clinical guidance, therefore, incorporates ambulatory rhythm monitoring and exercise testing into recovery assessment, especially before the resumption of strenuous physical activity [1-2,25-29]This approach embodiests the simple fact that electrical recovery must often be proven, not assumed.

Furthermore, there is an added complexity of the management of persistent symptoms following acute myocarditis or postmyocarditis syndrome that have few, if any, conventional findings. For many patients, exercise intolerance, palpitations, postural symptoms and decreased endurance can occur long after the acute myocarditis. While there is not yet a well-defined single framework addressing this patient population in the literature, it is possible that some may have residual injury to their myocardial tissue while others may have developed deconditioning, autonomic imbalance, hypersensitivity of the chest wall, or develop anxiety from a traumatic hospital experience or have an overlap with post-viral syndrome. It is critical to assess these cases carefully, rather than offer reassurance only. Recovery following myocarditis is more than just not dying or being transplanted; it is also about having a safe and sustainable functional capacity.

The added complication of medication management also serves as a very added layer. Patients showing depressed left ventricular ejection fraction are to remain on guideline-directed medical therapy for a prolonged period of time after reverse remodeling has been achieved unless there is clear evidence of durable structural recovery. For those with relatively rapid improvement, abrupt cessation of therapy could potentially result in poor outcomes as well in the event that no verifiable evidence supporting structural improvement is available  [1-4]. For patients who have preserved ventricular function and an otherwise uncomplicated case, the appropriate treatment plan may be to give an anti-inflammatory or supportive therapy for a short period prior to observation, rather than continuing treatment for a long period of time. In each instance, individualization is essential and treatment decisions based more upon physician professional judgment relative to the patient's clinical status than by a diagnosis of "myocarditis".
7. Functional Recovery, Rehabilitation, and Return to Exercise
After myocarditis, one of the most significant and visible decisions is whether to return to exercising after the illness. The recommendations that have been made state that there should be no vigorous exercise for three to six months. These recommendations are still widely accepted and supported by current literature; however, the rationale for these recommendations is clearer, and the implementation is more subtle than in years past . Exercise during the acute inflammatory stage of myocardial inflammation may worsen your myocardial injury or be the reason for creating an electrolyte imbalance or rhythm disturbance (arrhythmia) [1-2,25-29].

In addition to competitive athletes, the same principles regarding exercise restriction and progression also apply to nonathletes. Therefore, individuals who will return to a physically demanding occupation, who are participating in high-intensity interval exercise, or who wish to participate in endurance-based activities will need to undergo an evaluation similar to a formal return to play assessment. The typical components of a return-to-exercise assessment include a symptom review, EKG, echocardiogram, telemetry rhythm monitoring, and, in many cases, stress testing. A repeat CMR (cardiac magnetic resonance imagery) can be especially helpful if the patient's initial presentation was severe, if the diagnosis remains uncertain, or if the patient wishes to return to a very high level of exercise intensity or competition [1-2,25-29].

Latest research in sports cardiology indicates that although recovery is often determined by time alone it should not only be evaluated using this measure. Instead, the more important question to answer for each individual patient is: "Are there still any symptoms present; is the electrical system of the heart stable; has the heart returned to normal or near-normal hemodynamics and does any residual scar or inflammatory state remain which could predispose them to reinjury during exercise?" This is the reason a one-size-fits-all return interval is too generic. For instance, a patient with mild disease and completely normal re-evaluation may be able to resume sport participation sooner than those with residual LGE, ventricular ectopy, or sustained functional deficits, despite a longer interval since last injury. Experts are increasingly advocating for risk stratification based upon each patient's unique factors as opposed to automatically clearning an athlete based solely on elapsed time [1-2,26].

In addition, the re-evaluation is staged, preferably starting from light daily activities, then progressing through structured aerobic activities, and finally moving to more vigorous exercises. When implementing this plan, practitioners will remain vigilant for symptom(s), such as recurrent chest pain, inappropriate tachycardia, dyspnea related to exertion, palpitations, presyncope, or onset of new fatigue, as they do when implementing other recovery protocols [25-29]. Practitioners and patients frequently benefit from written instructions that clearly define what should occur during each stage because many receive vague “take it easy” type instructions that provide little to no clarity.

Rehabilitation deserves more discussion than it usually receives. Much of the myocarditis literature focuses on diagnostics and acute treatment, whereas recovery often unfolds through practical issues: regaining confidence in activity, managing heart-failure medication side effects, titrating exercise and dealing withpsychological distress after an ICU admission or a period of strict restriction. Formal cardiac rehabilitation is not standard for every patient with myocarditis, but selected patients—especially those with heart-failure symptoms, prolonged hospitalization, or major deconditioning—are likely to benefit from supervised and individualized reconditioning.

Patients and clinicians generally have different standards of success when it comes to functional recovery, an often overlooked aspect of functional recovery. Clinicians are likely to value LVEF or arrhythmia burden over other criteria such as whether they can ascend stairs or return to work, or whether they can exercise without anxiety. Therefore, the provision of good post-myocarditis care consists of medical risk reduction and, more importantly, provision of a patient-centred dialogue about how they envision recovery for their day-to-day lives; patients require that clinicians share with them what constitutes a successful outcome from their perspective.
8. Recovery Across Key Clinical Phenotypes
8.1 Fulminant Myocarditis
Fulminant myocarditis is paradoxical; while it is characterized by symptoms including rapid onset of heart failure, cardiogenic shock, severe arrhythmia, or need for mechanical circulatory support, it also has a high early mortality rate and a significant risk of requiring transplantation [3-4,20,30-32]. For those individuals who endure the acute phase, however, there can be a large percent of functional recovery of the left ventricle and, often times, complete recovery. It is critically important that medical practitioners are aware of the paradox of high early hazard with a large potential functional recovery when they provide counseling to families, and when they consider what treatment options would be in the best interest of individual patients.

The management of severe myocarditis in the present day revolves around timeliness: fast identification, aggressive hemodynamic treatment, endomyocardial biopsy when possible, and quick progression to ECMO or VAD as needed [3-4, 29, 35, 36]. The literature on mechanical circulatory support demonstrates that there is growing evidence that a temporary device is not just a bridge to transplant, but in a significant subgroup acts as a bridge to recovery [29, 35, 36]. Older surgical reports and more recent reviews have documented successful ventricular recovery even after significant initial impairment, as long as the support is initiated prior to the development of irreversible multi-organ failure.

The approach to recovery after severe myocarditis should be different than that for recovery after uncomplicated disease. Discharge survival is the first milestone. The next goal is to determine how successful one is at weaning from support, achieving reverse remodeling, achieving a stable rhythm, and assessing for ongoing inflammation or immune-mediated pathology. As there will usually be more consideration of biopsy in patients with severe myocarditis, this phenotype demonstrates how important specificity in terms of etiology of myocarditis is: giant cell myocarditis, necrotizing eosinophilic myocarditis, and lymphocytic fulminant myocarditis are not clinically interchangeable [3-4, 37, 38].
8.2 Pediatric Myocarditis and MIS-C
Although ventricular function has been noted to have a rapid and complete recovery in most children, there is a substantial body of evidence indicating that clinical recovery may not correlate with full resolution of the underlying pathology of the heart muscle. Multiple studies conducted in paediatric populations have identified diminished or absent cardiac magnetic resonance imaging (CMR) changes on follow-up when compared to reference populations, despite good clinical recovery from myocarditis in these children. Additionally, studies suggest that an apparent complete recovery from the acute phase of myocarditis does not assure that a child’s heart does not retain an easily identifiable anatomical or functional scar as evidence of previous injury [40, 41].

In addition to the information noted above, the growing impact of the COVID-19 pandemic has provided new insights into the heart’s ability to heal from the presence of cardiovascular disease attributable to multisystem inflammatory syndrome (MIS-C) in children. Children who suffer from MIS-C generally demonstrate rapid recovery from cardiac dysfunction, and thus far, long-term clinical outcomes have appeared favourable [42, 43]. Yet, when examined from a CMR perspective, subtle residual CMR findings may remain in many children, despite apparent clinical recovery [40, 41, 43]. Taken together, the available data suggest that although MIS-C appears to have many similarities with classic myocarditis, recovery from MIS-C requires evaluation by multiple methods to reach a definitive conclusion.
8.3 Vaccine-Associated Myocarditis
Myocarditis associated with vaccination (specifically, with mRNA COVID-19 vaccines) has been one of the most extensively studied recovery phenotypes in recent years [30-34]. The overall medium-term clinical outlook appears favorable for the majority of affected adolescents and young adults—most of whom experience relatively mild clinical courses initially, spend only a short time in the hospital, and have excellent recovery from the presenting symptoms and from left ventricular function [30-33]. The results of a variety of follow-up studies, including state-wide patient registries in both the United States and Australia, indicate that a majority of patients have returned to a state of clinical recovery according to their treating physician, and lifecare evaluation return rates are high [31-33].

In contrast, follow-up imaging investigations yielded a more nuanced picture. Evaluation of several cohorts with follow-up with cardiac magnetic resonance (CMR) have shown a substantial number of patients demonstrate persistent late gadolinium enhancement (LGE) despite otherwise favorable clinical courses [42-45]. The MACiV study, a multicenter collaboration with the ability to provide both longitudinal follow-up and imaging data on a large number of individuals, found the results of clinical investigations were generally reassuring and, regardless, that the LGE status remained frequently positive at the time of the medium-term follow-up assessment [34]. Further, Semenzato et al. proposed that patients who develop vaccine-related myocarditis will likely have a better long-term prognosis than those who develop viral or traditional myocarditis, at least with respect to key outcomes associated with heart failure [33]. Regardless of this encouraging body of evidence, the presence of myocardial injury suggests continued follow-up is warranted, and simplistic reassurance should be avoided.
8.4 Giant Cell, Eosinophilic, and Other Immune-Mediated Forms
Recovery is frequently defined by the way an appropriate response to an aggressive immune-mediated disease happens such as the example shown with Giant Cell Myocarditis where early diagnosis, immunosuppression, and timely treatment are vital for recovery and the likelihood of death is high [33]; and Necrotizing Eosinophilic Myocarditis that does lose the opportunity to recover may experience marked improvement with immunosuppression and circulatory support if initiated early [34]. These two diseases and their subtypes are symptomatic of the fact that recovery (health) cannot be separated from the cause of the disease (etiologic treatment) and while conventional heart failure management will be a part of the recovery process they will not be enough by themselves to ensure a successful outcome.

It is important for clinicians to understand how rare conditions like Giant Cell Myocarditis and Necrotizing Eosinophilic Myocarditis should be emphasized in an examination of recovery from myocarditis as the conditions provide valuable insight into the multi-faceted nature of myocarditis as a disease. Specifically, these rare and often aggressive forms provide support to clinicians in considering the potential under-diagnosis of myocarditis and stimulate clinical examination of the diagnosis by means of biopsy strategies, autoimmune background, potential toxic exposures and occult (unidentified) cardiomyopathy rather than passively observing the patient without taking actions to confirm the underlying cause(s) of the myocarditis.
Table 3. Recovery patterns across major myocarditis phenotypes.
	Phenotype
	Typical short-term course
	Recovery pattern
	Main caution

	Uncomplicated infarct-like or mild acute myocarditis
	Often rapid symptom improvement and preserved or mildly reduced function
	Usually favorable clinical recovery; residual scar may persist
	Do not assume complete healing without follow-up

	Complicated nonfulminant myocarditis
	HF, arrhythmia, or clear ventricular dysfunction without frank shock
	Recovery is more variable; reverse remodeling may be incomplete
	Needs closer surveillance than symptom profile alone suggests

	Fulminant myocarditis
	Shock, malignant arrhythmia, or need for inotropes/MCS
	High early risk; survivors can recover impressively
	Outcome depends on rapid recognition and advanced support

	Pediatric myocarditis
	Often marked functional recovery [40, 41].
	Residual CMR abnormalities may persist despite clinical improvement
	Structural follow-up may remain informative

	MIS-C-related myocardial involvement
	Usually rapid hemodynamic improvement [42, 43].
	Medium-term clinical outcomes generally reassuring
	Subtle imaging abnormalities can outlast symptom resolution

	Vaccine-associated myocarditis
	Usually mild initial course in adolescents/young adults [30-34]
	Clinical recovery is often favorable; LGE may persist on follow-up
	Avoid equating good symptoms with complete structural resolution

	Giant cell or eosinophilic myocarditis
	Often severe and rapidly progressive
	Recovery depends on early mechanism-directed therapy
	Persistent or atypical course should trigger etiologic reconsideration



9. A Pragmatic Framework for Follow-Up After Acute Myocarditis
Once a patient has been diagnosed with myocarditis, it is essential to develop a follow-up strategy that will allow for intentional follow-up based on the diagnosis date. Often, the continuity of care is unclear, especially in children who may have improved prior to discharge yet appear to be fully functional upon discharge. Current recommendations oppose this approach. All patients will require reassessment within weeks of symptom onset, a review of medications, and a plan for restrictions on physical activity; in addition to this assessment, surveillance intensity should be based on the patient's unique phenotype.
A clear and pragmatic four-step process for follow-up would include 1) an early review of symptoms, heart failure status, medication tolerance, and baseline rhythm and echocardiographic data from patients with significant initial heart involvement, approximately within four weeks post-diagnosis 2) an intermediate reassessment after approximately three months to evaluate whether the clinical recovery has been matched by electrical recovery and improvement in functional status; 3) an assessment after six months using symptoms, Left Ventricular Ejection Fraction (LVEF), percussion data, and repeat selective cardiovascular magnetic resonance imaging (CMR) will confirm whether the child can transition to a low-frequency follow-up strategy 4) those who remain at high risk for developing heart failure with clinical signs of continued inflammation will be monitored for a longer period of time if they demonstrate one or more of the following characteristics: residual damage, LVEF < 0.45, arrhythmia, persistent symptoms, biopsy-proven aggressive forms of myocarditis, autoimmune condition, or suspected genetic predisposition.
This method of surveillance is flexible, and it won't suit every patient the same way. For instance, there are those with normal function and a complete resolution of symptoms who can expedite progression to a less intensive level of surveillance. Then there are those who require a much higher level of monitoring. The key point is that when a patient returns for their follow-up visit, the questions asked during the visit must be precise. For example; is my myocardium still inflamed? Has my scar stabilized? Do I still require treatment for heart failure? Is my risk for an arrhythmia low enough that I can return to vigorous activities? Does the pattern of what I have experienced indicate chronic inflammatory cardiomyopathy vs. a singular occurrence?
Patient education is an integral component of the strategy for follow-up care; it is not an optional "add-on." Patients need to understand why they were restricted from exercising following their initial presentation, what kind of symptoms would warrant urgent follow-up, and why follow-up tests (i.e., repeat imaging or rhythm monitoring) may be warranted even in the absence of any symptoms. The way patient interpret their level of recovery will have a significant influence on how quickly the patients return to their pre-injury lifestyle.
Another important aspect to take into account is how long we should continue with medical therapy for patients post-recovery. Unfortunately there is no set time frame for doing so. For example, continuing guideline-directed medical therapy after recovery for patients with reduced left ventricular dysfunction (LVEF) is helpful until we have stable evidence of recovery [1-4]. For patients who are low risk and have normal heart function, have not had arrhythmia, and who will receive adequate follow-up care may do so sooner.
Decisions regarding the withdrawal of medications must be made with caution, because patients either may relapse or experience symptoms of latent cardiomyopathy only after their acute presentation has passed.
The follow-up visit after myocarditis should always be interpreted as finding risk refinement over time. The intent of this is not to validate that the patient had the diagnosis before, but to determine if the patient has recovered from the acute inflammatory disease process into a permanent scar (low risk) or has been left with a chronic substrate requiring ongoing care by a cardiologist.
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Figure 2. Pragmatic post-myocarditis follow-up timeline. The exact schedule should be individualized, but structured reassessment is preferable to informal follow-up.
Table 4. Practical follow-up framework after acute myocarditis.
	Time point
	Main goals
	Typical tools
	Who needs extra caution?

	At discharge
	Explain diagnosis, restrict strenuous activity, clarify medication plan
	Written counseling, discharge ECG/echo summary, clear return precautions
	All patients, especially younger adults who feel rapidly improved

	2–4 weeks
	Check symptom trajectory and treatment tolerance; repeat function assessment in higher-risk cases
	Clinic visit, ECG, selective echocardiography
	Patients with HF symptoms, arrhythmia, reduced LVEF, or uncertain course

	Around 3 months
	Assess electrical and functional recovery; consider staged return to activity
	ECG, ambulatory monitoring, exercise testing when relevant, echo
	Athletes, physically demanding occupations, persistent symptoms

	Around 6 months
	Reclassify risk and decide whether surveillance can be reduced
	Echo for many; repeat CMR in selected higher-risk or persistent cases
	Residual LGE, arrhythmia, reduced LVEF, autoimmune/biopsy-defined forms

	Beyond 6–12 months
	Identify chronic inflammatory cardiomyopathy, recurrent disease, or persistent scar-related risk
	Phenotype-specific follow-up, rhythm monitoring, imaging as indicated
	Persistent symptoms, genetic concern, aggressive histology, recurrent events



10. Knowledge Gaps and Future Directions
Even though there has been advancement in science, a lot of issues need discussion. The most important being persistent late gadolinium enhancement (LGE). The utilization of CMR, in aggregate, for determining a risk associated with patients given a LGE is commonly considered throughout all medical specialties. However, there are no well-defined thresholds to help determine how LGE as seen by imaging should negatively or positively impact a specific patient’s management over time. Standardized studies utilizing CMR with both longitudinal assessment (using CMR) and rhythm data along with definite clinical end points will help researchers answer this question [16-19,22-23].

Another unanswered area of research deals with symptoms of recovery that have been documented beyond those demonstrated on routine imaging. For example, some patients continue to report a degree of fatigue, decreased exercise tolerance, atypical chest discomfort, or palpitations after the acute episode despite no evidence of ongoing scar burden. Even though these symptoms can result in clinically significant morbidity, there is little in the current literature to help define these as post myocardial injury or secondary to other causes like autonomic dysfunction, deconditioning, anxiety, or other post-viral syndromes. Future studies should include exercise physiology and patient-reported outcome measures versus only focusing on LVEF and mortality.

The third issue to address is monitoring patients based on their specific phenotype. For example, to date there has been limited research evaluating patients with myocarditis occurring from a vaccine vs those with myocarditis due to multiple inflammatory syndrome in children (MIS-C) vs those with classic lymphocytic myocarditis vs those with myocarditis due to immune checkpoint inhibitors vs those with biopsy-proven giant cell myocarditis (biopsy of the myocardium confirming giant cell myocarditis). Each of these entities has different biological and recovery patterns, however they are generally presented as one unified category (myocarditis). Lastly, follow-up protocols for the monitoring of these patients will need to reflect their individual characteristics.

An additional challenge includes the incorporation of genetic and cardiomyopathy pathway components into diagnosis and treatment options. Many patients with myocarditis may experience an inflammatory flare-up as a result of a genetic predisposition to cardiomyopathy or chronic inflammatory disease. Attempting to differentiate between a temporary inflammation or the initial stage of a progressive level of cardiomyopathy will require better integration of results from multiple testing modalities (imaging, family history, biopsy, and genomic results) over a shorter period of time [1-2].



Research into recovery processes should move away from time-to-survive measures only. We need better quantitative and qualitative evidence to establish when a patient is able to safely return to work, resume exercise, discontinue medications, counsel about pregnancy, assess long-term quality-of-life outcomes, and determine the correct cadence for performing rhythm monitoring. These are the most common requests from patients after the acute phase of myocarditis has resolved.
11. Conclusion
Recovery following an episode of myocarditis is not one point in time but the cumulative outcome of symptoms, left ventricular function, conduction system stability, myocardial tissue healing, and future clinical outcomes over time. Most individuals who sustain acute, uncomplicated myocarditis have returned to their normal level of activity post-recovery, therefore, it is important to remember that the majority of these individuals will not experience any long-term cardiovascular events. However, existing research indicates that a patient who appears to have completely recovered from an acute episode of myocarditis may still have chronic scarring, residual conduction system abnormality, or significant risk resulting from cardiomyopathy after recovery is declared. This illustrates that post-acute myocarditis care should be managed with a structured approach (i.e., there will need to be supervision of activity levels and medications).

Concrete indicators, not broad classifications, are the most reliable indicators of incomplete recovery: complicated clinical presentation, decreased Left Ventricular Ejection Fraction (LVEF), residual symptoms, ventricular arrhythmia, and an unfavorable Cardiac Magnetic Resonance Imaging (CMR) profile, particularly with extensive and/or septal Late Gadolinium Enhancement (LGE), remain concrete predictors of no recovery from myocarditis. Conversely, fulminant myocarditis has one of the highest rates of early mortality; however, recoveries following prompt specialist intervention can be astonishingly rapid with regard to ventricular function. Generally, pediatrics and vaccine-related myocarditis will have a favourable medium-term prognosis, which again illustrates the broader principle that full recovery from clinical symptoms may occur prior to complete recovery of the underlying structure.

Consequently, the most practical feature is that recovery must be documented rather than assumed. Tools for ongoing follow-up include early re-evaluation, selective repeat echocardiography and CMR, rhythm monitoring and staged return to exercise. In the future, it will no longer be sufficient for clinicians to indicate if a patient has improved; they will need to be able to determine when it is appropriate to discontinue monitoring for additional injury, and when it is appropriate to continue monitoring for ongoing structural damage.
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Figure 1. Recovery after myocarditis is multidimensional rather than binary.
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Figure 2. Pragmatic post-myocarditis follow-up timeline.
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