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Cytokine release syndrome (CRS) remains a formidable, often unpredictable, complication of CAR-T cell 

therapy, demanding vigilant monitoring in an already vulnerable patient population.1 Early detection is not 

merely advantageous; it is critical for mitigating severe outcomes and improving overall survival. The challenge 

has always been the lag between physiological onset and clinical recognition.

K E Y  TA K E AWAY S

º The Pivot: Wearable devices offer a non-invasive, continuous method for detecting early physiological 

changes indicative of impending CRS.

º The Data: These devices can identify CRS onset a median of 4 to 16 hours earlier than standard clinical 

assessments.

º The Action: Clinicians should consider integrating continuous physiological monitoring via wearables into 

CAR-T cell therapy protocols to facilitate proactive management.

CAR-T cell therapy has revolutionised the treatment landscape for several haematological malignancies, including 

refractory B-cell lymphomas and acute lymphoblastic leukaemia. But its efficacy comes with a significant trade-off: 

the risk of severe, sometimes fatal, toxicities. Cytokine release syndrome (CRS), driven by systemic inflammation from 

activated CAR-T cells, is the most common and clinically challenging of these adverse events.1

CRS presents with a spectrum of symptoms, from mild fever and fatigue to severe multi-organ dysfunction, requiring 

intensive care. The current standard of care relies on intermittent vital sign measurements and subjective symptom 

reporting, which often means interventions are initiated only after symptoms become clinically apparent. This reactive 

approach can delay treatment, allowing the inflammatory cascade to escalate.2

The numbers on early detection
Recent advancements in wearable technology offer a potential solution to this diagnostic lag. These devices, typically 

worn on the wrist or chest, continuously collect physiological data such as heart rate, heart rate variability, respiratory 

rate, skin temperature, and activity levels. Algorithms then analyse these data streams for subtle deviations from an 

individual's baseline, flagging potential physiological distress before overt clinical signs manifest.3

One observational study, for example, enrolled 75 patients undergoing CAR-T cell therapy for various B-cell 

malignancies. Participants wore a commercial-grade smartwatch continuously from lymphodepletion through at least 

30 days post-infusion. The primary endpoint was the time difference between algorithm-detected CRS onset and 

clinician-diagnosed CRS, graded according to the American Society for Transplantation and Cellular Therapy (ASTCT) 
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criteria.4

The study found that the wearable device algorithm detected CRS a median of 12.5 hours earlier than clinical diagnosis 

(95% CI, 8.1-16.9 hours; P16 hours. The algorithm achieved a sensitivity of 88% and a specificity of 79% for detecting 

CRS within 24 hours of clinical diagnosis.4

Another investigation, involving 50 patients, focused on a chest-worn biosensor that captured continuous 

electrocardiogram (ECG) and respiratory data. This device identified changes in heart rate variability and respiratory 

patterns indicative of CRS a median of 4 hours prior to the onset of fever, which is often the first recognised clinical 

sign. The positive predictive value for CRS onset within 6 hours of an alert was 72%, while the negative predictive value 

was 95%.5

These findings suggest that continuous, passive monitoring could provide clinicians with a crucial early warning system. 

That's because the inflammatory response in CRS often triggers subtle autonomic nervous system changes, such as 

increased sympathetic tone, before systemic symptoms become obvious. Wearable devices are uniquely positioned to 

capture these early physiological shifts. The ability to detect these changes hours, or even a full day, in advance could 

allow for earlier initiation of corticosteroids or tocilizumab, potentially preventing progression to severe, life-threatening 

CRS.6

The open-label design of these initial studies is an obvious caveat. Clinicians were aware of the wearable data, 

which could introduce bias, even if the primary endpoint was time to clinical diagnosis based on established criteria. 

Furthermore, the algorithms are still under refinement, and false positives, while not excessively high, could lead to 

unnecessary interventions or increased clinician workload. The patient populations in these studies were also relatively 

small, and generalisability to broader CAR-T recipient groups, particularly those with different underlying malignancies 

or comorbidities, requires further validation.7

Still, the potential for these technologies to transform CAR-T patient management is substantial. The current standard of 

care for CRS management is reactive, but these data point towards a proactive model. Implementing such a system would 

necessitate careful integration into existing clinical workflows and robust validation in larger, prospective, blinded trials. 

The next step involves demonstrating that earlier detection translates directly into improved patient outcomes, such as 

reduced ICU admissions, shorter hospital stays, or decreased mortality.8

CLINICAL IMPLICATIONS

The prospect of detecting CAR-T related CRS hours, or even a full day, before clinical symptoms become 

apparent is nothing short of a game-changer for haematologists and oncologists. This shifts the paradigm 

from reactive symptom management to proactive intervention, a critical distinction in a condition where rapid 

escalation can be fatal. The current reliance on intermittent vital signs and patient self-reporting is simply 

inadequate for the speed at which CRS can progress.

Integrating continuous physiological monitoring via wearable devices into standard CAR-T protocols could 

allow for earlier administration of tocilizumab or corticosteroids, potentially blunting the cytokine storm before 

it causes irreversible organ damage. This could mean fewer patients requiring intensive care, shorter hospital 

stays, and a reduction in the overall burden of toxicity. For institutions managing high volumes of CAR-T 

patients, this represents a significant opportunity to optimise resource allocation and improve safety.
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But the adoption of such technology will not be without its hurdles. Clinicians will need to trust the algorithms, 

and the systems must be seamlessly integrated into electronic health records to avoid alert fatigue and ensure 

actionable data. Device accuracy, data security, and patient acceptance are also key considerations. The 

industry will need to develop robust, clinically validated solutions that are both user-friendly for patients and 

informative for care teams.

Ultimately, the goal is to make CAR-T cell therapy safer and more accessible. Wearable technology, by 

providing an early warning system for CRS, moves us closer to that objective. The next generation of trials 

must now demonstrate a clear clinical benefit from this early detection, proving that a few hours' head start 

can genuinely alter the course of a patient's recovery.

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