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ABSTRACT  

Severe dengue has become one of the largest health issues globally, recording more than 6 million cases and more 
than 20,000 deaths in 2024 alone. Although there is an improvement in vaccines, critical care interventions, timely, 
correct and resource sensitive remain pivotal towards ensuring a reduced death toll at the acute stage. The current 
trend of point of care Endothelial biomarkers, ultrasound guided resuscitation and AI-based shock prediction systems 
have reshaped the already in place model of the dengue management system into a precision guided system. The 
technologies help clinicians detect plasma leakage earlier, predict hemodynamic failure and tailor fluid treatment 
more precisely and eventually preventing cases of preventable organ failure and death. This editorial suggests that 
there is an emerging paradigm of precision critical care in dengue and the subsequent steps to convert innovation 
into survival.  
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Clinicians are now-a-days confronted with 

managing catastrophic plasma leakage without 

triggering any iatrogenic injury caused by the use of 

inappropriate fluid management, among severe dengue 

patients. Conventional clinical manifestations, such as 

hemoconcentration, narrow pulse pressure and warning 

symptoms are although essential, they only manifest 

after the significant volume loss due to endothelial 

dysfunction has occurred.1 Conversely, new 

technologies in critical healthcare systems change care 

to a proactive approach, in which pre-shock, occult 

bleeding, and fluid responsiveness can be identified at 

the onset, prior to clinical degradation. This is especially 

important in high-risk populations, such as the 

population of children and pregnant women and elderly 

patients, where a slight delay in the correction of 

instability can be fatal.2  

Recent findings revealed that activation of endothelium 

and glycocalyx damages commence hours prior to the 

development of clinical plasma leakage in dengue 

patients.3 New biomarkers including Angiopoietin-2, 

soluble VCAM-1, IL-10, VEGF and NS1 antigen 

kinetics are early molecular markers of capillary leakage 

that is superior to traditional trends of hematocrit.4 It is 

now possible to incorporate host immune activation 

profiles with viral dynamics into machine-learning-

enhanced biomarker panels to predict the risk of 

developing shock or severe leakage.5 This development 

minimizes mortality rate as compared with conventional 

patient care system.  

The unforeseen dengue fluid dynamics makes the 

disease particularly vulnerable to both under-

resuscitation and fluid overload. Sophisticated programs, 

developed on thousands of ICU dengue cases are able to 

spot minute changes in the waveform, disturbances in 

perfusion, and a lactate pattern long before clinical shock 

occurs.6 These systems have a self-improving platform 

which utilizes the accumulated data to refine its 

threshold. In pilot studies, AI-assisted triage devices 

have been shown to predict the development of serious 

dengue up to 12 to 24 hours beforehand.7 This predictive 

ability is revolutionary to resource constrained 

environments and minimize death rates.  
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Recent systems combine thromboelastography, 

fibrinolysis indicators and endothelial stress biomarkers 

with platelet counts to develop a multidimensional 

bleeding risk index.8 Moreover, closed-loop systems, 

already successful in ARDS (acute respiratory distress 

syndrome) ventilation and perioperative anesthesia, are 

now being tested in dengue shock management.9 These 

platforms use predictive algorithms to titrate fluids or 

vasopressors automatically within clinician-defined 

safety boundaries. Early data indicate more stable 

hemodynamics, fewer fluid-related complications, and 

shorter recovery time compared to manual titration.10 

Although ethical and regulatory considerations remain, 

semi-autonomous dengue management may soon 

complement human expertise and help overcome 

workforce shortages during outbreaks. 

These innovations have a significant role in transforming 

the reorganization of the pre-ICU triage.11 Predictive 

analytics will help identify patients at risk, whereas 

biomarker panels can help figure out who must be placed 

under high-dependency watch. This advances dengue 

care to a “wait and rescue model” into a “predict and 

prevent model”.12 These tools make it not a fluid and 

organ support in serious disease management, but a 

concerted strategy of anticipation, prevention and 

personalization.  

Better alternatives in critical care are not innovations, but 

a change in the knowledge of severe dengue and its 

treatment. Severe dengue treatment will also be taken 

over by precision monitoring and intelligent 

technologies but the human judgement will still be vital. 

The next decade would be dedicated to the proliferation 

of these innovations to the places where the dengue is the 

most lethal. The personalized, predictive, and 

prevention-based treatment of dengue in the future 

would be focused on data and move towards anticipatory 

critical care. 
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