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Abstract 

Thiamine and ascorbic acid have been increasingly studied for their potential benefits in treating 

septic patients in intensive care units (ICUs). This review brings together recent findings from 

databases such as PubMed, Scopus, Web of Science, and Google Scholar, focusing on studies 

published in the last ten years. These vitamins play critical roles in improving cell metabolism, 

reducing inflammation, and combating oxidative stress. Key findings include their impact on 

reducing organ damage, improving survival rates, and mitigating the severe effects of sepsis. 

Although initial studies are promising, more comprehensive research is required to confirm their 

effectiveness and establish standard treatment protocols. The review provides insights into the 

biochemical mechanisms, clinical applications, and future directions for incorporating these vitamins 

into routine sepsis care. 

 

Review of Literature 

1. Introduction to Sepsis and Its Pathophysiology 

Sepsis is a life-threatening organ dysfunction caused by a dysregulated host response to infection (1). 

It remains a leading cause of morbidity and mortality in ICUs worldwide, with high costs and 

prolonged hospital stays (2). The pathophysiology of sepsis involves a complex interplay of immune 

dysregulation, oxidative stress, endothelial dysfunction, and mitochondrial impairment (3). Emerging 

therapies aim to mitigate these mechanisms, with thiamine and ascorbic acid receiving particular 

attention due to their roles in cellular metabolism and antioxidant defense (4). 

 

2. Biochemical Role of Thiamine and Ascorbic Acid 

2.1 Thiamine (Vitamin B1): Thiamine serves as a critical coenzyme in carbohydrate metabolism, 

particularly in the Krebs cycle, enhancing ATP production and reducing lactate accumulation (5). 

Deficiency is common in critically ill patients and correlates with poor outcomes in sepsis (6). 

Thiamine deficiency contributes to cellular energy failure and lactic acidosis, exacerbating sepsis-

related organ dysfunction (7). 
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2.2 Ascorbic Acid (Vitamin C): Ascorbic acid is a potent antioxidant that mitigates oxidative stress 

by scavenging reactive oxygen species (ROS) (8). It also enhances endothelial function, modulates 

inflammation, and supports immune function (9). Ascorbic acid’s role in maintaining vascular 

integrity and its potential to prevent capillary leakage are particularly relevant in sepsis (10). 

 

3. Clinical Evidence for Thiamine and Ascorbic Acid in Sepsis 

3.1 Observational Studies: Several observational studies have highlighted the prevalence of 

thiamine deficiency in septic patients and its association with increased mortality (11). Ascorbic acid 

levels are also commonly depleted in sepsis, correlating with worse clinical outcomes (12). 

 

3.2 Randomized Controlled Trials (RCTs): A landmark trial by Marik et al. (2017) proposed a 

"metabolic resuscitation" protocol using thiamine, ascorbic acid, and hydrocortisone, demonstrating 

improved survival and reduced vasopressor use (13). However, subsequent RCTs have produced 

mixed results, necessitating further investigation (14). 

 

4. Mechanistic Insights 

4.1 Impact on Oxidative Stress: Both thiamine and ascorbic acid counteract oxidative stress, a 

central feature of sepsis pathogenesis (15). Ascorbic acid directly neutralizes ROS, while thiamine’s 

metabolic effects reduce ROS generation (16). 

 

4.2 Modulation of Inflammation: Thiamine and ascorbic acid attenuate pro-inflammatory cytokine 

release, including tumor necrosis factor-α and interleukin-6, thereby mitigating systemic 

inflammation (17). 

 

4.3 Vascular Protection: By preserving endothelial barrier function, ascorbic acid prevents vascular 

leakage, a hallmark of septic shock (18). Thiamine’s role in energy metabolism supports endothelial 

cell viability and function (19). 

 

5. Current Practices and Guidelines 

While thiamine and ascorbic acid are not yet standard components of sepsis management guidelines, 

their inclusion is being explored (20). Some ICUs have adopted protocols incorporating these 

vitamins, often in conjunction with hydrocortisone, for refractory septic shock (21). 

 

6. Challenges and Future Directions 

6.1 Variability in Dosing and Timing: Optimal dosing and timing remain unclear, with studies 

employing diverse regimens (22). Further research is needed to standardize administration protocols 

(23). 

 

6.2 Confounding Factors: The heterogeneity of sepsis populations and co-administration of other 

therapies complicate the interpretation of existing data (24). 

 

6.3 Need for High-Quality Evidence: Large-scale RCTs with robust designs are essential to confirm 

the efficacy and safety of these interventions (25). 

 

7. Expanded Evidence Base 

7.1 Recent Large-Scale Studies: A 2021 systematic review highlighted the impact of thiamine and 

ascorbic acid supplementation in reducing ICU length of stay and organ dysfunction (26). Meta-

analyses further suggest that these therapies may improve survival rates, although heterogeneity in 

study designs limits generalizability (27). 

 

7.2 Regional Practices: Studies from South Asia and the Middle East indicate variable adoption rates 

of vitamin-based interventions due to resource constraints and lack of uniform guidelines (28, 29). 
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7.3 Emerging Biomarker Insights: Biomarkers such as lactate levels and oxidative stress markers 

have been proposed to predict response to vitamin-based therapies (30). Further research is needed to 

validate these approaches in diverse populations (31). 

 

8. Comparative Regimens of Thiamine and Ascorbic Acid 
Study/Protocol Thiamine Dose Ascorbic Acid 

Dose 

Combination 

Therapy 

Outcomes Reported 

Marik et al. (2017) 200 mg IV 

every 12 hours 

1.5 g IV every 6 

hours 

Combined with 

hydrocortisone 

Reduced mortality and vasopressor use 

CITRIS-ALI Trial 

(2019) 

Not specified 50 mg/kg/day IV Not included No significant improvement in primary 

outcomes 

Fujii et al. (2020) 200 mg IV 

every 12 hours 

1.5 g IV every 6 

hours 

Combined with 

hydrocortisone 

Mixed results on survival and ICU stay 

Zabet et al. (2016) Not included 25 mg/kg/day IV Not included Reduced vasopressor requirements 

Moskowitz et al. (2017) 200 mg IV 

every 12 hours 

Not included Not combined Improved lactate clearance 

 

9. Conclusion 

Thiamine and ascorbic acid hold promise as adjunctive therapies in sepsis management due to their 

biochemical roles and preliminary clinical benefits. However, further research is needed to establish 

their place in routine clinical practice. Standardization of dosing regimens, identification of 

responsive patient subgroups, and integration into sepsis care protocols are critical next steps. 
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