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Duchenne Muscular Dystrophy: Why silent cardiac
decline costs lives
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Duchenne muscular dystrophy (DMD) is a devastating X-linked genetic disorder, primarily affecting males,
characterised by progressive muscle degeneration and weakness. While the skeletal muscle manifestations
often dominate the early clinical picture, it isthe insidious progression of cardiomyopathy and respiratory
insufficiency that ultimately dictates prognosis and survival. These cardiac and pulmonary complications are not
merely secondary effects; they aretheleading causes of mortality in DMD patients, making vigilant surveillance
avital component of their long-term care.

The Pivot: Proactive, guideline-driven cardiac and respiratory surveillance shifts DMD management from
reactive symptom control to preventative intervention, directly extending life expectancy.

The Data: Early and consistent use of cardioprotective agents and respiratory support, guided by

surveillance, can significantly delay disease progression and improve quality of life.

The Action: Clinicians must implement comprehensive, multidisciplinary surveillance protocols from
diagnosis, integrating cardiology and pulmonology into routine DMD care.

Duchenne muscular dystrophy results from mutations in the DMD gene, leading to the absence or dysfunction of
dystrophin, aprotein vital for muscle cell integrity. Without functional dystrophin, muscle fibres are highly susceptibleto
damage during contraction, leading to chronic inflammation, fibrosis, and progressive muscle loss. This process affects
not only skeletal muscles but aso the myocardium and respiratory muscles, albeit with different pathological timelines
and clinical presentations. The heart muscle, particularly the left ventricle, undergoes a similar degenerative process,
leading to dilated cardiomyopathy, which often manifests silently until advanced stages. Similarly, the diaphragm and
intercostal musclesweaken, impairing ventilation and cough effectiveness, predisposing patientsto respiratory infections
and failure.

The natural history of DMD has seen a dramatic shift over the past few decades, largely due to advancements

in corticosteroid therapy, orthopaedic management, and, importantly, the systematic implementation of cardiac and
respiratory surveillance and intervention. Historically, patients rarely survived beyond their late teens or early twenties,
with cardiorespiratory failure being the inevitable endpoint. Today, with comprehensive care, many individuals with
DMD liveinto their thirties and beyond, demonstrating the profound impact of proactive management. This extended
survival, however, brings with it a greater need for sophisticated and sustained monitoring of the organ systems most
vulnerable to dystrophin deficiency.
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The Cardiac Imperative: Early Detection and I ntervention
Cardiac involvement in DMD, primarily dilated cardiomyopathy, is almost universal, affecting nearly al patients by

adulthood. The challenge liesin its often asymptomatic nature in early stages. Patients may maintain normal ejection
fractions for years, even as subclinical myocardial damage progresses. This silent progression necessitates a proactive
surveillance strategy, beginning from the time of diagnosis, typically in early childhood. The current standard of

care recommends regular cardiac evaluations, even in the absence of symptoms, to detect early signs of myocardial
dysfunction and initiate cardioprotective therapies before irreversible damage occurs.

Echocardiography remains the cornerstone of cardiac surveillance. Guidelines recommend baseline echocardiograms at
diagnosis or by age 6, followed by annual assessments. These evaluations focus on left ventricular gjection fraction
(LVEF), chamber dimensions, and wall motion abnormalities. Early changes, such as subtle reductionsin global
longitudinal strain, may precede overt LV EF decline, offering awindow for earlier intervention. Cardiac magnetic
resonance imaging (CMR) providesamore detail ed assessment of myocardial fibrosisand inflammation, often detecting
pathology before echocardiography. CMR is particularly valuable for characterising myocardial tissue and quantifying
ventricular function with high precision, and it isincreasingly incorporated into surveillance protocols, especially when
echocardiographic findings are equivocal or when considering advanced therapies. For adeeper understanding of cardiac
conditions, the Braunwald's Heart Disease, 12th Edition textbook offers comprehensive insights.

Theinitiation of cardioprotective medications, specifically angiotensin-converting enzyme (ACE) inhibitors and
beta-blockers, is acritical intervention. These agents are typically started when there is evidence of |eft ventricular
dysfunction, even if asymptomatic, or sometimes even prophylactically in older patients with normal function but
significant fibrosis on CMR. ACE inhibitors, such as perindopril or enalapril, are often the first-line choice, aiming

to reduce cardiac remodelling and improve ventricular function. Beta-blockers, like carvedilol, are added, particularly
if there is persistent dysfunction or signs of heart failure. The timing of these interventions is paramount; delaying
treatment until symptomatic heart failure devel ops significantly limits their efficacy and worsens prognosis. Regular
electrocardiograms (ECGs) are also part of the surveillance, typically performed annually, to monitor for arrhythmias
and conduction abnormalities, which can become more prevalent as cardiomyopathy progresses.

Navigating Respiratory Decline: From Ventilation to Cough Assistance
Respiratory muscle weaknessin DMD progresses in parallel with skeletal muscle decline, leading to restrictive

lung disease, hypoventilation, and impaired cough. This makes patients highly susceptible to respiratory infections,
atelectasis, and ultimately, respiratory failure. Like cardiac involvement, respiratory compromise often progresses
silently, with patients adapting to chronic hypoventilation until symptoms become severe. Therefore, systematic
respiratory surveillance is as vital as cardiac monitoring, aiming to anticipate and mitigate these complications.
Pulmonary function tests (PFTs) are the primary tools for monitoring respiratory status. Forced vital capacity (FVC) is
akey measure, typically assessed every 6 to 12 months, starting from around age 6. A declinein FVC, particularly when
it falls below 30% of predicted, signals significant respiratory muscle weakness and often correlates with the need for
ventilatory support. Peak cough flow (PCF) is another critical parameter, as an ineffective cough significantly increases
the risk of aspiration and respiratory infections. A PCF below 160 L/min indicates impaired cough, necessitating
mechanical cough assistance. Nocturnal hypoventilation often precedes daytime symptoms, making overnight oximetry
or polysomnography important tools for early detection. These studies can identify periods of desaturation and
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hypercapnia during sleep, prompting the initiation of nocturnal ventilatory support.

Non-invasive ventilation (NIV), typically delivered via bilevel positive airway pressure (BiPAP), isalife-extending
intervention for DMD patients with respiratory insufficiency. It is usualy initiated when there is evidence of nocturnal
hypoventilation, symptomatic daytime hypoventilation, or asignificant declinein FVC. The goal of NIV isto improve
alveolar ventilation, reducethework of breathing, and prevent respiratory musclefatigue. Patientsrequire careful titration
of ventilatory settings and ongoing monitoring to ensure optimal support. Mechanical insufflation-exsufflation devices,
commonly known as cough assist devices, are essential for patientswith impaired cough. These deviceshelp clear airway
secretions, reducing the risk of pneumonia and atelectasis, and are particularly important during respiratory infections.
Clinicians should also consider the broader context of respiratory health, including vaccination status for influenza and
pneumococcus, and prompt treatment of respiratory infections. For more on managing respiratory challenges, the Oxford
Handbook of Respiratory Medicine provides a concise reference.

The Multidisciplinary Approach and Unmet Needs
Effective management of DMD requires atruly multidisciplinary team, integrating paediatricians, neurologists,

cardiologists, pulmonologists, physical therapists, occupational therapists, dietitians, and social workers. This
coordinated approach ensures that all aspects of the disease, from motor function to psychosocial support, are addressed.
Regular team meetings and clear communication channelsare vital to harmonise care plans and adapt them asthe disease
progresses. The transition from paediatric to adult care is a particularly vulnerable period, requiring careful planning
to ensure continuity of surveillance and management. Thisis acommon challenge across many chronic paediatric
conditions, as highlighted in our coverage of myelofibrosis transplant timing, where early referral and coordinated care
are similarly critical for long-term outcomes.

Despite significant progress, unmet needs remain. The optimal timing for initiating cardioprotective medications,
particularly prophylactic usein patientswith normal LV EF but early fibrosis, continuesto be an area of active discussion.
The long-term impact of newer genetic therapies on cardiac and respiratory outcomesis also still being elucidated.
Access to specialised multidisciplinary care and advanced diagnostic tools, such as CMR, varies significantly across
regions, creating disparitiesin patient outcomes. The psychological burden on patients and their families, managing
aprogressive and life-limiting illness, also requires ongoing attention and support, often overlooked in the focus on
physical parameters.

Theopen-label nature of many observational studiesinforming current guidelinesisan obvious caveat. While randomised
controlled trialsare challenging in rare diseases like DM D, the evidence base for surveillance benefitslargely stemsfrom
cohort studies and expert consensus. The heterogeneity in disease progression among patients, even with similar genetic
mutations, means that surveillance schedules must be individualised, while still adhering to general principles. The
reliance on patient cooperation for PFTsand adherenceto NIV also presents practical challenges, particularly in younger
children or those with significant cognitive impairment. These factors underscore the need for flexible, patient-centred
care models that can adapt to individual needs and circumstances.

Still, the evidence s clear: consistent, guideline-driven cardiac and respiratory surveillance, coupled with timely
interventions, has transformed the prognosis for individuals with Duchenne muscular dystrophy. It has shifted the
narrative from inevitable early mortality to one of extended survival and improved quality of life, allowing patients to
live longer, more fulfilling lives. The ongoing challenge isto ensure that these established best practices are universally
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accessible and consistently applied, bridging the gap between knowledge and implementation in every clinic and
community.

CLINICAL IMPLICATIONS
The message for clinicians managing Duchenne muscular dystrophy is unequivocal: cardiac and respiratory
surveillance is not optional, it is foundational. Waiting for symptoms to emerge before initiating monitoring

or intervention is a dereliction of modern care standards. These patients will develop cardiomyopathy and
respiratory failure; the only variable is when and how aggressively it is managed.

GPs and specialists alike must integrate these surveillance schedules into their routine practice from the
point of diagnosis. This means annual echocardiograms and pulmonary function tests, with low thresholds
for referral to cardiology and pulmonology. The proactive initiation of ACE inhibitors and beta-blockers, even
in asymptomatic patients with early signs of cardiac dysfunction, can genuinely alter the disease trajectory.
Similarly, early consideration of non-invasive ventilation and cough assist devices, guided by objective
measures like FVC and PCF, prevents acute crises and prolongs life.

The industry must continue to invest in developing therapies that target the underlying dystrophin deficiency,
but also in improving diagnostic tools and access to care. While genetic therapies hold promise, the immediate
impact on survival still rests heavily on meticulous supportive care. Ensuring that every patient has access to a
coordinated multidisciplinary team, regardless of their geographical location, should be a priority for healthcare
systems.

The survival gains in DMD are a demonstration of what systematic, evidence-based supportive care can
achieve. It is a reminder that sometimes, the most impactful interventions are not novel drugs, but the
consistent application of established guidelines. The schedule that changes survival is the one that is followed
rigorously.
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MEDICAL DISCLAIMER
This content is intended for healthcare professionals only and does not constitute medical advice. Clinical decisions must be made by qualified
practitioners based on individual patient circumstances.
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