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 To investigate the effectiveness of the combination of thiamine, ascorbic 

acid, and hydrocortisone (triple therapy) as an adjuvant therapy to the 

routine protocol of managing sepsis in the critical care setting. A 

prospective randomized comparative study done in the intensive care 

unit of medical city teaching hospital. Fifty patients with the diagnostic 

criteria of sepsis who needed admission to the intensive care unit has 

been studied, twenty-five of them (group A) received the combination: 

Vit. C, Thiamine, Hydrocortisone for five days with daily monitoring of 

patients’ clinical and laboratory status to study the effectiveness of this 

combination as an adjuvant therapy to the standard management of 

sepsis in the intensive care unit while the other group; the control group 

(group B) received only the standard management of sepsis. The 

mortality rate in the study group (group A) was only 20% (5 patients) 

after 5 days of triple therapy in addition to the conventional treatment of 

sepsis, while it is 48% (12 patients) for the control group (group B) who 

did not receive the combination in this study. The combination therapy 

of vitamin C, thiamin and Hydrocortisone is effective as an adjunctive 

therapy to the principal line of management of sepsis. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Sepsis is a ‘life-threatening organ dysfunction caused by a dysregulated host response to infection [1]. 

Importantly, the international task force considered how to operationalize this definition, by analyzing what 

clinical criteria best identified infected patients with sepsis who died. Immediate resuscitation of a critically 

ill sepsis patients is the first step in managing sepsis as well as non-sepsis patients. Adequate oxygen to 

maintain saturations in excess of 95% should be given. Although there is no high quality randomized 

controlled trial evidence, it is considered standard care to give intravenous saline to all patients with sepsis 

[2]. 
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Crystalloid should be the Initial fluid resuscitation [3] rather than colloid solutions which may be associated 

with increased incidence of acute kidney injury and their inferiority in comparison to resuscitation with 

albumin-containing solutions [4]. Empirical antimicrobial therapy, vasopressors, inotropes, glycemic 

control, in addition to source control should be commenced, surviving sepsis campaign guidelines 

recommend that this should take place within the first hours after diagnosis [4]. In addition sepsis patient 

should receive venous thromboembolism (VTE) prophylaxis, [5] and stress ulcer prophylaxis with an H2 

antagonist or proton pump inhibitor, especially in those with bleeding risk (ie, coagulopathy, prolonged 

hypotension, mechanical ventilation) and prevention of pressure ulcers [6]. 

 

The combination of thiamine, ascorbic acid, and corticosteroids has been suggested as an adjuvant therapy 

to treat sepsis and septic shock in addition to the standard care [7]. Thiamin deficiency leads to compulsory 

shift to the anaerobic pathway, resulting in elevated serum lactate levels as a result of impaired aerobic 

metabolism because the pyruvate will be unable to be converted to Acetyl CO A. [8]. Thiamine plays an 

important role in the antioxidant pathway through its role in the metabolism of branched-chain amino acids 

which is a critical component of the pentose phosphate pathway, promoting the generation of Nicotinamide 

Adenine Dinucleotide Phosphate and therefore glutathione cycling [9]. Thiamine deficiency (Beriberi) 

characterized by peripheral vasodilation, cardiac dysfunction, and increased lactic acid similarly to sepsis 

[10]. 

 

Ascorbic acid is a water-soluble vitamin play an important role in many processes in the human body. it is 

an electron donor which directly scavenges free radicals and prevents the generation of further free radicals 

through the suppression of the Nicotinamide Adenine Dinucleotide Phosphate Oxidase, and helps in the 

recycling of other anti-oxidants, [11] this effect of ascorbic acid results in the reduction of endothelial 

permeability, attenuated cellular apoptosis in pathological states and improved microvascular and 

macrovascular function [12]. However ascorbic acid improve immune system responsiveness, by multiple 

mechanisms such as: reduction of inflammatory mediators, regulation of macrophage function, and has a 

direct bacteriostatic effect especially at high concentrations .in addition it plays an important role in 

generating endogenous vasopressors and maintaining vascular vasopressor responsiveness [13]. 

 

Multiple large, randomized trials have assessed the benefit of corticosteroids when included in the 

management protocols of sepsis. these studies have generally shown corticosteroids to improve various 

clinical outcomes in septic shock (e.g., time to shock reversal, ventilator-free days), but there have been 

mixed results with respect to mortality 14]. The inclusion of hydrocortisone is based biologically on the 

potential synergistic effect of ascorbic acid and hydrocortisone. The administration of ascorbic acid revers 

the binding of glucocorticoid receptors to glucocorticoid which is negatively affected by oxidizing 

molecules. Leading to restoration of glucocorticoid receptor function [15]. 

 

2. Patients and methods 

 

2.1 Study design and setting 

A prospective, randomized, double blinded study was carried out in ICU in Baghdad medical city teaching 

hospital, during the period from January 1st. /2022 to September 1st /2022, 50 clinically and laboratory 

diagnosed with sepsis patients underwent this study 

 

Target Population: Sepsis Patient with two or more SIRS or qSOFA criteria 

 

Exclusion criteria: Family or patient refusal, Multi organ failure, Brain death, Known allergy or 
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contraindication to one or more of the trial medications, (Vitamin C, Thiamine, or Hydrocortisone). 

 

2.2 Patients’ management 

Eligible patients who are admitted to intensive care unit with sepsis criteria and management begun 

according to the local protocol of sepsis management (which is based on the Surviving Sepsis Campaign 

Guidelines) with (anti-biotic, fluid, vasopressor, sugar control, ventilator support…etc) with daily 

monitoring of :- vital signs ( HR, RR, BP, Spo2) on monitor screen 24hrs / day, ABG 2 times / day ,renal 

function test (1 / day), procalcitonin (1 /day), CBC (1, day), for both study and control group. 

 

The study conducted for 50 patients, divided into 2 groups: 25 patients (group A) received the triple therapy 

of vitamin C vial 1500 mg * 3 (each dose in 100 cc normal saline for 30 minutes), hydrocortisone vial 100 

mg *1 iv, thiamine ampule 100 mg * 1 iv for 5 days in addition to the standard management of sepsis, and 

25 patients (group B) for control group who received the Standard management of sepsis according to ICU 

guideline and local protocol. 

 

Progression of patients’ condition was monitored daily by observing clinical data and blood investigation. 

The criteria used for comparison were (WBC, HR, RR, MEAN Arterial BP, renal function, procalcitonin , 

Mortality Rate and morbidity in 5 days. 

 

2.3 Statistical analysis 

The data was analyzed using statistical package for social science (SPSS) version 25.the data presented as 

mean, standard deviation. Categorical data presented by frequencies and percentages in tables and graphs. 

Comparison data between 2 groups was determined by using student “t” test. group analysis was performed 

with pried t-test study, The demographical characteristic for both groups was similar. (p-value) of 0.05 or 

less indicated significant difference. 

 

3. Results 

The distribution of the study patients is shown in the table below, A total of 50 patients were enrolled in this 

study with a mean age of 57.5 and a standard deviation of (19.24) years. regarding gender, In group B there 

was 20 male (80 %) and 5 female (20%), but in group A 14 male (60 %) and 11 female (40%). 

 

Table 1 - demographic characteristics, the vital signs and markers of the study group and control group of 

blood test 

Variables  

Age in years Maximum  80 

Age in years Minimum  18  

Age in years Mean± SD 57.56 ±19.24 

Gender  Study group  Control group  P-value  

Male 14  20  
0.072 

Female 11  5  

Blood tests Mean± SD Mean± SD P-value 

WBC (3.67)14.47 (5.79)18.9 4 0.005 

Procalcitonin ng/ml  (8.31)6.67) (8.73)7.41 0.761 

Lactate mmol/L (0.84)1.81 (1.19)2.28 0.115 
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Hemodynamic status Mean± SD Mean± SD P-value 

HR  (BPM)  100 (10) 110 (11) 0.003 

RR  (C/M)  18 (2) 21 (5) 0.002 

MAP mmHg  91.78 (8.33) 92.14 (9.09) 0.885 

 

Table no.2 comparison of mortality rate between study and control group 

Variables  Study group Control  

group 

P-value 

No. of total  patients 
25 25 

0.036 
No. of died  patients 

5 12 

Mortality Rate  

 (MR)% 
20% 48% 

 

4. Discussion 

Sepsis is one of the important causes of death in the world, (about 60,000 deaths yearly). In addition, it is 

expensive to treat too, and associated with expensive medical procedures and medications. Despite 

advances in supportive care over the last 30 years, the mortality rates have remained high, as much as 30-

40%. The underlying health status and severity of the condition play an important role in determination of 

the prognosis of patients with sepsis. For example, the death rate of patients with sepsis and no organ failure 

at the time of diagnosis is 15%-30%. While Patients with septic shock have a mortality rate of about 40%-

60%. 

 

A promising result by [16]. In the propensity-matched cohort (n = 36/group), the treated patients had 

significantly less hospital mortality than the control group (17% vs. 39%; P = 0.04), The protocol they 

followed consists of intravenous vitamin C (1.5 gram every 6 hours for 4 days), hydrocortisone (50 mg 

every 6 hours for 7 days followed by a taper over 3 days), and intravenous thiamine (200 mg every 12 hours 

for 4 days). 

 

The same idea was taken from [17] in 2018 Data was collected from 62 patients after giving ascorbic acid 

[1.5 gram every 6 hours for 4 days], hydrocortisone [50 mg every 6 hours for 7 days], and thiamine [200 mg 

every 12 hours for 4 days] lower intensive care unit mortality (9.6% versus 42%, P = .004), this result goes 

with the results that we obtained in our study comparison between study and control groups in mortality rate 

which is statistically significant P-value = 0.036. [18], after using (vitamin C 3 g/12 hr. and thiamine 200 

mg/12 h) done in 1144 patients in different hospitals measuring White blood cell count×103 (WBC) 

treatment group with SD 8.1, control group SD 9.9 p-value= 0.17 statistically not significant, and in 

comparison, with our study treatment group SD 3.67 and control group 5.79 and the value is 0.005. 

 

Serum lactate has been the most studied marker. Lactic acid is a product of cell metabolism and is produced 

by the breakdown of carbohydrates when oxygen levels are low. serum lactate is an effective marker to 

measure the risk of sepsis in the study done by [19] for 62 patients he found the mean lactate level for the 

study group is 5.5 and control group is 5.8 (p-value = 0.8) the difference to our study was in the drug 

dosage and duration (VIT C. 1.5 gm / every 6 hours, Hydrocortisone 50 mg / every 6 hours and thiamine 

200 mg every 12 hours for 4 days. 
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But in [20] had a different opinion with the lactate level in his study with a p-value of 0.012 which is 

statistically significant, the treatment was continued for 5 days in addition to the routine treatment of sepsis 

in ICU which is the duration of treatment done in our study vitamin C, 1,500 mg every six hours, 

intravenous hydrocortisone, 50 mg every six hours, and intravenous thiamine, 200 mg every 12 hours. 

Plasma procalcitonin was measured in day 1 and day 5 of the treatment with p-value 0.007 which 

statistically significant. The same significant result was obtained in [21] after taking 1200 patients with the 

same drug dosing for 3 days only the procalcitonin p-value was less than (0.001), both these articles state 

the same significance found in our study. 

 

[22] using vitamin C only as an adjuvant to the management of sepsis, they found that respiratory rate with 

SD 2.4 for the study group and 2.6 for the control group SD 2.6 and the p-value is 0.9, while for the heart 

rate for control group SD 15.38 and control group SD 8.78 the p-value is 0.35 but in our study it was the 

opposite except for the mean blood pressure the treatment group SD 9.97 and the control group SD 7.28 the 

p-value = 0.27 and that is what we clarify in this study. 

 

5. Conclusion 

The combination therapy of vitamin C, thiamin and Hydrocortisone is effective as an adjunctive therapy to 

the principal line of management of sepsis. 

 

Ethical approval for human: All procedures performed in studies involving human participants were in 

accordance with the ethical standards of the institutional and/or national research committee and with the 

1964 Helsinki declaration and its later amendments or comparable ethical standards (Code: 2019/C081). 

Ethical approval was obtained from the Iraqi Board Council. 
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