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ABSTRACT 
Stress hyperglycemia is a common metabolic response observed in critically ill patients, even in the absence of 
pre-existing diabetes mellitus. It is associated with increased morbidity and mortality across various conditions 
including sepsis, trauma, stroke, and myocardial infarction. This review explores the underlying mechanisms, 
clinical significance, diagnostic challenges, and management strategies of stress-induced hyperglycemia. The 
distinction between adaptive and maladaptive responses remains crucial for optimizing glycemic control in 
intensive care settings. 
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1. Introduction 
Hyperglycemia in critically ill patients has 
traditionally been attributed to undiagnosed diabetes. 
However, transient hyperglycemia occurring during 
acute illness—termed stress hyperglycemia—is now 
recognized as an independent predictor of poor 
outcomes. Understanding its pathophysiology and 
implications is essential for appropriate management. 
 
2. Pathophysiology of Stress Hyperglycemia 
Stress hyperglycemia results from a complex interplay 
of hormonal and inflammatory responses: 

• Increased counter-regulatory hormones:  
o Catecholamines  
o Cortisol  
o Glucagon  
• Pro-inflammatory cytokines:  
o TNF-α, IL-1, IL-6  
• Enhanced hepatic gluconeogenesis  
• Peripheral insulin resistance  
• Impaired glucose uptake in skeletal muscle  

This leads to elevated blood glucose despite normal 
pancreatic function. 
 
3. Adaptive vs Maladaptive Response 

Initially, hyperglycemia may serve as an adaptive 
mechanism: 

• Provides energy substrate to vital organs (brain, 
immune cells)  

• Supports cellular metabolism during stress  
However, persistent hyperglycemia becomes harmful: 

• Increases oxidative stress  
• Promotes endothelial dysfunction  
• Impairs immune function  
• Enhances pro-thrombotic state  

 
4. Clinical Significance 
Stress hyperglycemia is associated with: 

• Increased ICU mortality  
• Higher risk of infections  
• Prolonged hospital stay  
• Poor neurological outcomes in stroke and head injury  

Notably, outcomes are worse in non-diabetic patients 
compared to diabetics with similar glucose levels. 
 
5. Diagnostic Considerations 
5.1 Stress Hyperglycemia Ratio (SHR) 
SHR = Admission glucose / Estimated average glucose 
(from HbA1c) 
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• Helps differentiate:  
o True stress hyperglycemia  
o Chronic uncontrolled diabetes  

5.2 Role of HbA1c 
• Identifies pre-existing diabetes  
• Guides glycemic targets  

 
6. Glycemic Targets in ICU 
Current recommendations: 

• Target glucose: 140–180 mg/dL  
• Avoid tight control (<110 mg/dL) due to risk of 

hypoglycemia  
 
7. Management Strategies 
7.1 Insulin Therapy 

• Preferred method: Intravenous insulin infusion in ICU  
• Frequent glucose monitoring required  

7.2 Avoid Hypoglycemia 
• Major independent predictor of mortality  
• Careful titration of insulin is essential  

7.3 Nutritional Considerations 
• Enteral feeding preferred  
• Avoid excessive glucose load  

 
8. Special Clinical Situations 
Sepsis 

• Hyperglycemia worsens immune dysfunction  
Stroke 

• Associated with larger infarct size  
Myocardial Infarction 

• Increases infarct size and mortality  
 
9. Controversies and Recent Evidence 

• Tight glycemic control vs moderate control  
• Individualized targets based on:  
o Diabetes status  
o Severity of illness  
• Emerging role of continuous glucose monitoring 

(CGM)  
 
10. Future Directions 

• Personalized glycemic targets  
• Integration of AI-based insulin protocols  
• Better biomarkers for metabolic stress  

 
11. Conclusion 
Stress hyperglycemia is both a marker of disease 
severity and a potential mediator of adverse outcomes. 
While moderate glycemic control improves prognosis, 
overtreatment leading to hypoglycemia must be 

avoided. Individualized management remains the 
cornerstone of therapy in critically ill patients. 
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