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Novel CRM Devices Offer Enhanced Arrhythmia
Detection, Reduced Lead Burden
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The management of cardiac arrhythmias continues to evolve, presenting clinicians with a persistent challenge
in optimising detection, intervention, and patient outcomes. The next generation of cardiac rhythm management
(CRM) devices, anticipated for 2026, aims to address these i ssues through advancements in sensing technol ogy
and lead design, potentially refining current trestment paradigms.

The Pivot: CRM technology is shifting towards enhanced physiological sensing and minimisation of
transvenous lead systems.

The Data: While specific trial data for 2026 devices is pending, the focus is on improving detection
sensitivity for atrial and ventricular arrhythmias and reducing lead-related complications.

The Action: Clinicians should monitor emerging data on leadless pacing and subcutaneous ICDs to assess

their role in patient selection and long-term management strategies.

Current cardiac rhythm management (CRM) strategies rely heavily on transvenous lead systems for pacing and
defibrillation. These systems, while effective, are associated with potential complications including lead fracture,
dislodgement, infection, and venous obstruction. The clinical dilemmaliesin balancing the therapeutic benefits of CRM
deviceswith theinherent risks of transvenousleads, particularly in patients requiring long-term device implantation. The
immediate takeaway from anticipated devel opmentsin 2026 is a concerted effort to mitigate these lead-rel ated issues
through innovative device designs and sensing modalities.

Advancementsin Device Technology
The next era of CRM technology is characterised by two primary areas of innovation: leadless pacing systems and

enhanced subcutaneous implantable cardioverter-defibrillators (S-1CDs). Leadless pacemakers, already in clinical use,
offer an alternative for patients requiring single-chamber ventricular pacing, eliminating the need for a transvenous lead
and a subcutaneous pocket. Future iterations are expected to expand functionality, potentially including dual-chamber
pacing capabilities, addressing a broader patient population. These devices are designed to be implanted directly into
the right ventricle viaafemoral vein approach, securing to the endocardium. The absence of atransvenouslead is
hypothesised to reduce the incidence of lead-related complications, such as lead fracture and infection, which are
significant concerns with traditional systems. While specific trial data for 2026 devices are not yet available, ongoing
research focuses on validating the long-term safety and efficacy of these expanded functionalities.

Subcutaneous | CDs represent another area of significant development. Unlike transvenous |CDs, S-1CDs do not require
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leads to be placed within the heart or vasculature. Instead, the electrode is positioned subcutaneously aong the sternum,
and the device generator isimplanted laterally in the chest. This design inherently avoids complications associated with
transvenous leads, such as pneumothorax, haemothorax, and vascular damage during implantation, as well aslong-term
lead integrity issues. The primary challenge with early S-1CD models has been the potential for inappropriate shocks
due to T-wave oversensing and limitations in antitachycardia pacing (ATP) capabilities. Anticipated advancements

in 2026 include refined sensing algorithms to improve discrimination between ventricular arrhythmias and benign
events, thereby reducing inappropriate shock delivery. Furthermore, research is exploring methods to integrate ATP-like
functionality without requiring intracardiac |eads, potentially through novel external or subcutaneous pacing modalities.
These technological refinements aim to broaden the applicability of S-1CDsto awider range of patients at risk of sudden
cardiac death, particularly those with difficult venous access or a high risk of infection.

Beyond lead-based innovations, advancementsin battery technology and remote monitoring are also expected. Smaller,
longer-lasting batterieswill reduce device size and extend replacement interval s, improving patient comfort and reducing
the frequency of re-interventions. Enhanced remote monitoring platforms will offer more granular data on device
performance and patient rhythm status, enabling earlier detection of arrhythmias and device malfunctions. This proactive
approach to patient management is intended to reduce hospitalisations and improve overall patient care efficiency. The
integration of artificial intelligence (Al) into these monitoring systemsis also under investigation, with the goal of
identifying subtle trends or patterns that may predict impending cardiac events or device issues, allowing for timely
clinical intervention.

The clinical implications of these advancements are substantial. For patients, the promise of reduced |ead-related
complications translates to fewer re-interventions, improved quality of life, and potentially lower long-term healthcare
costs. For clinicians, these novel devices offer expanded treatment options, particularly for challenging patient
populations such as those with congenital heart disease, previous lead failures, or a high risk of infection. The shift
towards less invasive CRM solutions represents a significant paradigm change in arrhythmia management.

Future Directions and Clinical Considerations
While the outlook for novel CRM devicesis promising, several clinical considerations and areas for future research

remain. Long-term data on the safety and efficacy of expanded |eadless pacemaker functionalities and advanced S-1CD
algorithms are crucial for widespread adoption. Furthermore, comparative effectiveness research pitting these new
technologies against established transvenous systems will be essential to define optimal patient selection criteria. The
economic impact of these advanced devices, including initial cost and long-term savings from reduced complications,
also warrants careful evaluation. As these technol ogies mature, ongoing clinician education and training will be vital to
ensure their safe and effective implementation in clinical practice.

CLINICAL IMPLICATIONS
The anticipated evolution of cardiac rhythm management devices by 2026 presents a compelling shift

in how clinicians approach arrhythmia therapy. The move towards leadless and subcutaneous systems
directly addresses the persistent morbidity associated with transvenous leads, a long-standing concern for
electrophysiologists. While the promise of reduced lead-related complications is significant, the expanded
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indications and long-term performance data for these newer technologies will be critical for their widespread
adoption. Clinicians will need to carefully consider patient-specific factors, such as underlying cardiac
conditions, venous access, and risk of infection, when selecting between traditional and novel CRM systems.
The initial cost of these advanced devices, and their reimbursement status, will also influence their accessibility
and integration into standard practice.

For patients, these innovations offer the prospect of improved quality of life and potentially fewer device-related
complications. The reduced invasiveness of leadless pacemakers and S-ICDs may alleviate some of the
psychological burden associated with traditional device implantation, particularly for younger patients or those
with active lifestyles. However, patient education will be paramount to manage expectations regarding device
capabilities and limitations, especially concerning the absence of ATP in current S-ICD models and the specific
indications for leadless pacing. The industry, including major players like Medtronic, Boston Scientific, and
Abbott, is clearly investing in these less invasive solutions, indicating a market-driven response to clinical
needs and patient preferences. The competitive landscape will likely drive further innovation, but robust,
independent clinical trials will be essential to validate the real-world benefits and cost-effectiveness of these
technologies.

The integration of advanced sensing algorithms and Al into remote monitoring systems also holds substantial
implications for clinical workflow. While these tools promise earlier detection of arrhythmias and device
issues, they also necessitate a re-evaluation of how monitoring data is managed and interpreted by clinical
teams. Guidelines from bodies such as the European Society of Cardiology (ESC) and the American Heart
Association (AHA) will need to adapt to incorporate recommendations for these new technologies, providing
clear guidance on patient selection, implantation techniques, and follow-up protocols. The ultimate goal
remains to enhance patient safety and efficacy, and these forthcoming innovations represent a tangible step
towards that objective, provided the evidence base continues to mature.

EDITORIAL & Al STANDARDS
Al tools are used solely to structure and summarise evidence from peer-reviewed primary sources. No Al-generated conclusions appear in The
Life Science Feed without editor verification against the primary source.
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