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ABSTRACT: 

 

Introduction: Ascorbic acid popularly known as Vitamin C is a water-soluble vitamin which 

provides plethora of benefits and advantages to human body. From being vital for body 

growth to providing shelter against immune system. There are several randomized control 

trials going on to weigh the benefits of Ascorbic acid in critical care. Taking for instance the 

example of corona virus pandemic, a lot of studies has been going to test its treatment 

variants. One of the possible properties of vitamin C in using it for corona virus treatment and 

prevention is its antioxidant power. In one of the randomized controls trial, it was noted that 

in the cases of surgical sepsis, vitamin C was able to revert the effects of shock and shortened 

the stay of patients in ICU. Different clinical studies have shown to use combination of 

therapies in conjugation with Vitamin C supplementation. 

Objectives: there are three objectives for this review: first is to study the benefits of Ascorbic 

Acid as a dietary supplementation, second is to study the role of Vitamin C in human body 

during moderate to severe disease pathogenesis and third is to probe the effects of High dose 

of vitamin C in patients undergoing critical care management.  

Methodology: Narrative Literature review is done in this study where articles published from 

2012 -2021 were taken and compilation of 11 such articles were done in summarized form, 

both published and unpublished data was studied for this research. 

Findings: In different Randomized control trials and clinical trials for HDIVC in critical 

patients “AA intravenous decreased the need of vasopressor support (standardized mean 

difference −0.71; 95% confidence interval (−1.16 to −0.26); p = 0.002) also decreased duration 

of mechanical ventilation (standardized mean difference −0.5; 95% confidence interval (−0.93 

to −0.06); p = 0.03).” 

Conclusion: Based on randomized control trials, clinical trials, case studies run around the 

world on Vitamin C in critical care., it is concluded from recent studies that there exists a 

positive correlation between including Vitamin C as Critical care treatment to patients under 

high oxidative stress which shortens the stay in ICU as we as reduce the support of mechanical 

ventilation. 

Keywords searched: Antioxidants, Ascorbic acid, Vitamin C, Biological Availability, Critical 

illness therapy, Nutritional requirements, Dose-response Relationship, oxidative stress, 

Biological Availability, Oxidation-Reduction 
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ABBREVIATIONS: 

 

1.ICU – Intensive Care Unit 

 

2. ROS – Reactive oxygen species 

 

3. HDIVC – High-dose intravenous vitamin C 

 

4. ARDS – acute respiratory distress syndrome 

 

5. GMP – Guanosine monophosphate 

 

6. SARS – severe acute respiratory syndrome 

 

7. AA – Ascorbic Acid  

 

8. LOS – Length of Stay 

 

9. SOFA – Sequential organ failure assessment 
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1. INTRODUCTION: 

Ascorbic acid popularly known as Vitamin C is a soluble in water, that provides plethora of 

benefits and advantages to human body. From being vital for body growth to providing 

shelter against immune degrading diseases and dysfunction , coronary artery diseases, pre and 

post natal health issues, cancers, stroke, eye diseases, and skin diseases, it has efficiently 

demonstrated repairment of connective tissue of our body which is indispensable to the needs of 

the body when it been subjected to various infections and diseases which has caused long-

standing damage to the tissues and in turn to the organs. A study published in Seminars in 

Preventive and Alternative Medicine looks at 100 studies over 10 years and examines budding 

gains of Vitamin C. Ascorbic acid is one amongst many antioxidants that shields against 

destruction due to dangerous free radicals, toxins, and pollutants. C Vitamin is the key to a rock-

solid and well-functioning immunity. 

  

              TABLE 1.1 shows ways Vitamin C contributes to the immune mechanism of the body.  

Vitamin C helps interferons in generating cellular defence mechanism against disease 

pathogens 

Vitamin C backs up the functioning of phagocytes 

Vitamin C supports both cellular and antibody immunity 

Vitamin C increases the production of cytokines which is integral part of immune 

response 

Vitamin C helps in survival of T lymphocytes for cell mediated immune response 

Vitamin C backs up circular GMP levels in lymphocytes 

Vitamin C in WBC is 80 times higher as compared to its levels in plasma 

                                                                             

 

 

Several studies with a few randomized controlled trials suggested HDIVC can play a major 

role in counteracting the oxidative stress during sepsis or multiorgan failure. From the onset 

of COVID-19 pandemic, various therapies and treatment modalities have been proposed for 

its control as well as for treatment. Vitamin C has been one of them and due to its antioxidant 

properties, it has been taken through as an essential food supplement. The absorption of 

Vitamin C is limited i.e.., about 70–85 µmol/L for a daily intake of 300 mg. suggesting that 

everyday oral supplementation can only preserve its reservoir to a certain degree only.  
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It has been observed that low level of Vitamin C in plasma is in relation to poor end results 

and expanded fatality among critically ill patients. It has been suggested by several trials that 

intravenous administration of Vitamin C can be beneficial in managing the incidences of 

organ failure and can improve the mortality rate. However, the studies comprised of 

combination therapies of Vitamin C with other antioxidants which can act as a confounder for 

the effects of AA alone. the study looks into the role of AA in critical management of 

diseases and Hospice care. 

 

 

            TABLE 1.2 few established benefits of Vitamin C are as summarized below:  

 

Supports immune system 

Induces collagen formation, muscles, and tendons strength 

Antihistamine and Antioxidative properties 

                                        Prevents iron deficiency and Anaemia 

 

           

RESEARCH QUESTION: What role does HDIVC plays in treatment of Critically ill 

patients? 

 

1.1 OBJECTIVES  

 

1.To study the benefits of Ascorbic Acid as a dietary supplementation. 

 

 

2.To study the Role of HDIVC in Critically Ill patients.  

 

 

 

 

 

1. LITERATURE REVIEW:  



13 
 

 

TABLE 2.1 Summarizes literature review. 

            Sno Title Author/Year Methodology 

 
Outcome 

 

1. “Influences on Vitamin C 
Status and ubiquity of its 

Deficiency”. 

 

“Carr AC, Rowe S. 
(2020)” 

Systematic review “Deficiency is 
governed by cultural 

factors like traditional 
cooking practices, 
income strata of 

countries, 
Environmental factors, 
demographic factors 
such as sex, age and 

health conditions like 
weight and pregnancy” 

2. “Effects of oral vitamin C 
supplementation on 

oxidative stress and 
inflammation status in 

haemodialysis patients” 

“Fumeron C, 
Nguyen-Khoa T” 

 

randomized, open-
label trial 

“Short-acting oral 
vitamin C supplements 

did not affect oxidative 
stress and 

inflammatory markers 
in Haemodialysis 

patients. Still a higher 
oral dose could change 
markers still needs to 

be studied.” 
3. “Rationale and impact of 

vitamin C in clinical 
nutrition” 

“McGregor GP, 
Biesalski HK.” 

Randomized 
control trial 

“In critical patients 
especially with 3rd 

degree burns and more, 
the quick replenishing 
of low ascorbate levels 
with high-dose ascorbic 

acid can reduce 
circulatory shock, fluid 

intakes and swelling.” 
4. “Vitamin C: should we 

supplement?” 
“Spoelstra-de Man 
AME, Elbers PWG 

(2018)” 

Case study “clinical studies related 
to trauma, 

ischemia/reperfusion, 
and sepsis depicts that 
vitamin C administered 
reduces oxidative stress 

& inflammatory 
markers” 

5. “Functional and 
physiological role of 

vitamin C transporters.” 

“Bürzle M, Hediger 
MA. 

(2012)” 

Systematic review “Ascorbic acid is made 
use for the synthesis  of 

collagen, carnitine, 
catecholamine” 

6. “Vitamin C and acute 
respiratory infections.” 

“Hemilä H, 
Douglas RM. 

(2021)” 

Conceptual 
framework of 

Literature review 

“Three controlled trials 
showed lowering of 

minimum 80% in the 
occurrence of 

pneumonia, and one 
randomised trial 

suggested benefits from 
vitamin C in patients 

under critical care with 
pneumonia and 

bronchitis.” 
7. “Application of methylene 

blue -vitamin C -N-acetyl 
cysteine in management of 

critical illness” 

“Alamdari DH, 
Moghaddam AB 

(2020)” 

Randomized 
control trial 

“Methaemoglobin and 
oxidative stress play a 

pivot role in the critical 
care of   COVID-19 

patients” 
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8. “Intravenous Vitamin C 
Administered as 

Adjunctive Therapy for 
Recurrent Acute 

Respiratory Distress 
Syndrome” 

“Bharara A, 
Grossman C, 

(2016)” 

Systematic review “Vitamin C in high 
dose used via 

parenteral route 
improved alveolar fluid 

clearance.” 

9  
 

“AA as concurrent 
treatment for ARDS” 

“Fowler Iii AA, 
Kim C, 
(2017)” 

Systematic review “On giving HDIVC 
patient's recovery was 
fast, and ventilators 

discontinued in 1 week 
and patient recovered 

with no long-term 
ARDS side effects.” 

10. “AA  and cortisol  in viral 
pneumonia.” 

“Anstey MH, Luu J 
(2021)” 

Randomized 
control trial 

“It is possible that a 
HDIVC can provide 

more profits, or it may 
work only when 
combined with 
corticosteroids” 

 

 

2. RESEARCH METHODOLOGY: 

 

 

 

2.1 Secondary Research based on Narrative literature review. 

 

 

           TABLE 3.1 Data sources used for the Narrative literature are summarized below:  

             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

All the figures used in research are collected from primary research from unpublished              

sources. (All listed in references) 

 

“PUBMED” “https://www.ncbi.nlm.nih.gov/pmc/articles/” 

“RESEARCH GATE” “https://www.researchgate.net/” 

“GOOGLE SCOLAR” “https://scholar.google.com/” 

“SCIENCE DIRECT” “https://www.sciencedirect.com/” 

“JAMA NETWORK” “https://jamanetwork.com/” 

“BIOMEDCENTRAL” “https://www.biomedcentral.com/” 

“ANNALS OF 

INTENSIVE CARE” 

“https://annalsofintensivecare.springeropen.com/” 

“ACCJOURNAL” “https://www.accjournal.org/” 
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                                     TABLE 3.2 Few Sources of unpublished data:  

THE PRINT 

INDIAN EXPRESS 

TIMES OF INDIA 

 

3.3 The keywords used to search the publications that are relevant to the aim and the objective 

of this review were: 

Antioxidants, Ascorbic acid, Vitamin C, Biological Availability, Critical illness therapy, 

Nutritional requirements, Dose-response Relationship, oxidative stress, Biological 

Availability, Oxidation-Reduction. 

3.4 Articles published from 2012 -2021 were taken in study and compilation of 10 such articles 

were done in summarized form for literature review. 
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4. FINDINGS:  

 

1. Figure 4.1 four Randomized control trails and one retrospective study summarized 

below: 

 

 2. Figure 4.2 summarizes two Randomized control trials and its findings. 

 

 



17 
 

2. A longitudinal cohort study in ICU patients depicting circulatory septic shock were 

collated, sufferers were ministered HDIVC, thiamine, and hydrocortisone (treatment 

group) compared to those given cortisol alone (control group). Data was equated to 

guarantee similitude at reference line. The Sequential Organ Failure Assessment score 

when computed on day 0 (diagnosis day) and every day for 3 consecutive days, 

showed the finding: “ICU length of stay was significantly lowered in the treatment 

group compared to control (7.1 compared to 15.6 days, respectively, p=0.04)”  

 

 

 

TABLE 4.1 shows comparison of disease illness between control and treatment. 

 

Disease Severity Markers Control 

(N=38) 

Treatment 

(N=38) 

Vasopressors need (%) 76 79 

Mean SOFA score ± SD 6 ± 3 6.9 ± 4 

Need for Mechanical ventilation (%) 45 50 

 

 

 

Figure 4.3 Shows Mortality in ICU is 2% more when compared to in treatment group, 

mortality is 6% more in Hospitals for control group, 3% and 8% more within 28 days 

and 66 days respectively in control group as compared to treatment group. 
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FIGURE 4.4 shows the Comparison between the treatment and control in terms of 

hospital stay, vasopresser duration and ICU stay, LOS in treatment group is visibly 

reduced to 2.5 days for vasopresser duration, 7.1 days for ICU stay as compared to 

15.6 days in control and 20 days for hospital stay as compared to 32.6 days in control  

 

 
 

 

 

 

FIGURE 4.5 “compares sequential organ failure assessment in both control and 

treatment from day of diagnosis(day 0) to day 3” 
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 3.  A Randomized Control trial in Wuhan studied the role of HDIVC in ICU COVID 19 

patients and computed their LOS for Hospital and ICU. 

Results : “HDIVC administration showed a significant depletion in 28-day mortality (P=0.05) 

in more severe patients where SOFA score was more than 3 under univariate survival 

analysis” 

 

TABLE 4.2 shows SOFA Score comparison between placebo and control, where in treatment 

SOFA score reduced to 3 from 3.5. 

 

DAYS IN HOSPITAL SOFA SCORE IN 

PLACEBO 

SOFA SCORE IN 

TREATMENT 

GROUP 

Day 1 2 3.5 

Day 7 6 3 

 

 

Analysis :  

The analysis of 8 vitamin C control trials suggested that HDIVC cuts off the use of supported 

ventilators in critically ill patients The outcome was congruous with antecedent clinical trials 

depicting that HDIVC shortened the expanse of multiple organ failure and ameliorated the 

momentary results of circulatory septic shocks. Also, AA levels in blood were indirectly 

proportional to the incidence of multiple organ failure and death. patients having severe organ 

failure had a severe hypovitaminosis, for which HDIVC treated the deficiency and improved 

the organ status. Therefore, the survival was better expected in severely ill patients with a 

higher SOFA score. The vitamin C administration did not negatively affected patient health 

and there was decreased ICU stay. Still more data is required to study the treatment benefits 

in moderate to severe disease prognosis.  

 

 

5. DISCUSSION:  

Several studies shows that premature recuperation from shock and multiorgan failure can be 

realized on repeating Vitamin C in dosage of 2 to 3 g given intravenous in conjugation with 

thiamine in dosage of 100 mg per day, also death can be avoided when pharmacological dose 

of 2g given intravenous and thiamine in dose of 200-400 mg per day monitored, although 

these studies are less in number and variates with respect to dosage, time span, pathogenesis 

and prognosis of disease. Still a lot of biological evidence is required to conform the results. 
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Observational research also shows the synergistic effect of Vitamin C and corticosteroids 

which is used against septic shock. The use of Vitamin C as oral dose and as i.v. dose in 

Covid 19 patients has shown to reduce the inflammatory markers and helped in active 

recovery as well prevention of the viral function, still the research is still active for the viral 

infection and the role Vitamin C plays in backing up Immunity response to such viruses. 

 

5.1 LIMITATIONS: 

1.varying degrees of statistical significance between different trials and studies on Vitamin C 

and use in critical care management. 

2.The prognosis is highly dependent on the disease in question, the stage of the pathogenesis 

of the disease, dose, and immunity response of the patient. 

3. Limited data availability on role of vitamin C in other chronic conditions like Cancer and 

autoimmune diseases.  

 

5.2 STRENGTHS: 

1.Enough biological evidence available for the use of ascorbic acid in septic shock and 

multiorgan failure suggesting positive outcome for other diseases as well resulting in sepsis 

and multiorgan failure  

2.Oral supplementation is of value in maintaining the health of an individual as a very small 

amount of vitamin C is stored in body and is not actively maintained naturally in the body, an 

in-depth research on vitamin C and oral supplementation can prevent array of diseases at an 

early stage. 

 

6.CONCLUSION:  

Although there is varying degree of statistical variations in significance between different 

studies, it is concluded from recent studies that there exists a positive correlation between 

including Vitamin C as Critical care treatment to patients under high oxidative stress which 

shortens the stay in ICU as we as reduce the support of mechanical ventilation, although more 

data is required to prove a causal relationship existing. Vitamin C has great potential to improve 

the critical care management of the diseases (focusing on sepsis, burns, respiratory infections 

like ARDS, pneumonia etc) which will in turn reduce the mortality rate in patients.  



21 
 

7. REFERENCES  

 

1. “Liu F, Zhu Y, Zhang J, Li Y, Peng Z. Intravenous high-dose vitamin C for the treatment 

of severe COVID-19: study protocol for a multicentre randomised controlled trial. BMJ 

Open. 2020 Jul 8” 

 

2. “Alamdari DH, Moghaddam AB, Amini S, Keramati MR, Zarmehri AM, Alamdari AH, 

Damsaz M, Banpour H, Yarahmadi A, Koliakos G. Application of methylene blue -

vitamin C -N-acetyl cysteine for treatment of critically ill COVID-19 patients, report of a 

phase-I clinical trial. Eur J Pharmacol. 2020 Oct”  

 

3. “Hemilä H, Douglas RM. Vitamin C and acute respiratory infections. Int J Tuberc Lung 

Dis. 1999 Sep” 

 

4. “Carr AC, Maggini S. Vitamin C and Immune Function. Nutrients. 2017 Nov” 

 

5. “Xu HJ, Jiang WD, Feng L, Liu Y, Wu P, Jiang J, Kuang SY, Tang L, Tang WN, Zhang 

YA, Zhou XQ. Dietary vitamin C deficiency depressed the gill physical barriers and 

immune barriers referring to Nrf2, apoptosis, MLCK, NF-κB and TOR signaling in grass 

carp (Ctenopharyngodon idella) under infection of Flavobacterium columnare. Fish 

Shellfish Immunol. 2016 Nov” 

 

6. “Douglas RM, Chalker EB, Treacy B. Vitamin C for preventing and treating the common 

cold. Cochrane Database Syst Rev. 2000” 

 

7. “Hemilä H. Vitamin C and Infections. Nutrients. 2017 Mar 29” 

 

 

8. “Hemilä H, Chalker E. Vitamin C for preventing and treating the common cold. Cochrane 

Database Syst Rev. 2013 Jan” 

 

 

9. “Szarka A, Lőrincz T. A C-vitamin celluláris, intracelluláris transzportja. Fiziológiai 

vonatkozások [Cellular and intracellular transport of vitamin C. The physiologic aspects]. 

Orv Hetil. 2013 Oct” 

 

 



22 
 

10. “Bürzle M, Hediger MA. Functional and physiological role of vitamin C transporters. 

Curr Top Membr. 2012” 

 

11. “Kuhn SO, Meissner K, Mayes LM, Bartels K. Vitamin C in sepsis. Curr Opin 

Anaesthesiol. 2018 Feb” 

 

 

12. “Spoelstra-de Man AME, Elbers PWG, Oudemans-Van Straaten HM. Vitamin C: should 

we supplement? Curr Opin Crit Care. 2018 Aug” 

 

13. “McGregor GP, Biesalski HK. Rationale and impact of vitamin C in clinical nutrition. 

Curr Opin Clin Nutr Metab Care. 2006 Nov” 

 

 

14. “Fumeron C, Nguyen-Khoa T, Saltiel C, Kebede M, Buisson C, Drüeke TB, Lacour B, 

Massy ZA. Effects of oral vitamin C supplementation on oxidative stress and 

inflammation status in haemodialysis patients. Nephrol Dial Transplant. 2005 Sep”  

 

15. “Carr AC, Rowe S. Factors Affecting Vitamin C Status and Prevalence of Deficiency: A 

Global Health Perspective. Nutrients. 2020 Jul” 

 

16. “Anstey MH, Luu J, Myers E, Palmer RN, Wibrow B, Ho KM. Vitamin C and 

corticosteroids in viral pneumonia. Acute Crit Care. 2021 May” 

 

17. “Fowler Iii AA, Kim C, Lepler L, Malhotra R, Debesa O, Natarajan R, Fisher BJ, Syed A, 

DeWilde C, Priday A, Kasirajan V. Intravenous vitamin C as adjunctive therapy for 

enterovirus/rhinovirus induced acute respiratory distress syndrome. World J Crit Care 

Med. 2017 Feb” 

 

18. “Bharara A, Grossman C, Grinnan D, Syed A, Fisher B, DeWilde C, Natarajan R, Fowler 

AA. Intravenous Vitamin C Administered as Adjunctive Therapy for Recurrent Acute 

Respiratory Distress Syndrome. Case Rep Crit Care. 2016;2016:8560871. doi: 

10.1155/2016/8560871. Epub 2016 Nov 7” 

 

19. “Fujii T, Luethi N, Young PJ, Frei DR, Eastwood GM, French CJ, Deane AM, Shehabi 

Y, Hajjar LA, Oliveira G, Udy AA, Orford N, Edney SJ, Hunt AL, Judd HL, Bitker L, 

Cioccari L, Naorungroj T, Yanase F, Bates S, McGain F, Hudson EP, Al-Bassam W, 

Dwivedi DB, Peppin C, McCracken P, Orosz J, Bailey M, Bellomo R; VITAMINS Trial 

Investigators. Effect of Vitamin C, Hydrocortisone, and Thiamine vs Hydrocortisone 

Alone on Time Alive and Free of Vasopressor Support Among Patients with Septic 

Shock: The VITAMINS Randomized Clinical Trial. JAMA. 2020 Feb 4” 



23 
 

 

20. “Samer A. Bsoul, Geza T. Terezhalmy. "Vitamin C in Health and Disease" , The Journal 

of Contemporary Dental Practice, 2004” 

 

 

21. “Anis Abobaker, Aboubaker Alzwi, Alsalheen Hamed A. Alraied. "Overview of the 

possible role of vitamin C in management of COVID19" , Pharmacological Reports, 

2020” 

 

22. “Systems Biology of Free Radicals and Antioxidants, 2014.” 

 

 

23. “Matthew Harry Anstey, Jacky Luu, Erina Myers, Robert N Palmer, Bradley Wibrow, 

Kwok M Ho. "Vitamin C and corticosteroids in viral pneumonia" , Acute and Critical 

Care, 2021” 

 

24. “Arthur R.H. van Zanten. "Changing paradigms in metabolic support and nutrition 

therapy during critical illness" , Current Opinion in Critical Care, 2018” 

 

 

25. “Mónica De la Fuente, Carmen Sánchez, Carmen Vallejo, Estefanía Díaz-Del Cerro, 

Francisco Arnalich, Ángel Hernanz. "Vitamin C and vitamin C plus E improve the 

immune function in the elderly" , Experimental Gerontology, 2020” 

 

26. “Siddique Chaudhary, Robert Matthew Wright, Gabriel Patarroyo-Aponte. "Role of 

vitamin C in critically ill patients with COVID-19: is it effective?" , Acute and Critical 

Care, 2020” 

 

 

27. “RM Douglas. "Vitamin C for preventing and treating the common cold" , Cochrane 

Database of Systematic Reviews Reviews, 1998” 

 

28. “Hemilä, Harri, Elizabeth Chalker, Bob Douglas, and Harri Hemilä. "Vitamin C for 

preventing and treating the common cold" , Cochrane Database of Systematic Reviews 

Reviews, 2007” 

 

 

29. “Xu, Hui-Jun, Wei-Dan Jiang, Lin Feng, Yang Liu, Pei Wu, Jun Jiang, Sheng-Yao 

Kuang, Ling Tang, Wu-Neng Tang, Yong-An Zhang, and Xiao-Qiu Zhou. "Dietary 

vitamin C deficiency depressed the gill physical barriers and immune barriers referring to 

Nrf2, apoptosis, MLCK, NF-κB and TOR signaling in grass carp (Ctenopharyngodon 

idella) under infection of Flavobacterium columnare" , Fish & Shellfish Immunology, 

2016.” 

 



24 
 

30. “Duygu Ağagündüz, Menşure Nur Çelik, Merve Esra Çıtar Çıtar Dazıroğlu, Raffaele 

Capasso. "Emergent Drug and Nutrition Interactions in COVID-19: A Comprehensive 

Narrative Review" , Nutrients, 2021” 

 

 

31. “C. Fumeron. "Effects of oral vitamin C supplementation on oxidative stress and 

inflammation status in haemodialysis patients", Nephrology Dialysis Transplantation, 

07/05/2005” 

 

32. “Harri Hemilä. "Vitamins and minerals", Commond Cold, 2009” 

 

33. “Michael Zhang, David F Jativa. "Vitamin C supplementation in the critically ill: A 

systematic review and meta-analysis", SAGE Open Medicine, 2018” 

 

34. “Seminars in preventive and alternative medicine. (2006). New York, NY: Elsevier.” 

 

35. “Mitchell, Anna & Ryan, Tenley & Gillion, Amanda & Wells, Lindsey & Muthiah, 

Parameswary,Vitamin C and Thiamine for Sepsis and Septic Shock. The American 

Journal of Medicine.2019” 

 

36. “Zhang, Jing & Rao, Xin & Li, Yiming & Zhu, Yuan & Liu, Fang & Guo, Guangling & 

Luo, Guoshi & Meng, Zhongji & Backer, Daniel & Xiang, Hui & Peng, Zhi-Yong. High-

dose vitamin C infusion for the treatment of critically ill COVID-19. (2020).” 

 

37. “Zhang, Michael, and David F Jativa. “Vitamin C supplementation in the critically ill: A 

systematic review and meta-analysis.” SAGE open medicine vol. 6 2050312118807615. 

19 Oct. 2018” 

 

38. “Wang Y, Lin H, Lin BW, Lin JD. Effects of different ascorbic acid doses on the 

mortality of critically ill patients: a meta-analysis. Ann Intensive Care. 2019” 

 

39. “hao B, Ling Y, Li J, Peng Y, Huang J, Wang Y, Qu H, Gao Y, Li Y, Hu B, Lu S, Lu H, 

Zhang W, Mao E. Beneficial aspects of high dose intravenous vitamin C on patients with 

COVID-19 pneumonia in severe condition: a retrospective case series study. Ann Palliat 

Med. 2021” 

 

40. “Zhao B, Liu M, Liu P, Peng Y, Huang J, Li M, Wang Y, Xu L, Sun S, Qi X, Ling Y, Li 

J, Zhang W, Mao E, Qu J. High Dose Intravenous Vitamin C for Preventing The Disease 

Aggravation of Moderate COVID-19 Pneumonia. A Retrospective Propensity Matched 

Before-After Study. Front Pharmacol. 2021 Apr” 

 

41. https://theprint.in/ 

 

42. https://timesofindia.indiatimes.com/india 

https://theprint.in/
https://timesofindia.indiatimes.com/india


25 
 

 

43. https://indianexpress.com/  

 

44.  Dr. Rath Health Foundation (dr-rath-foundation.org) 

 

45. https://clinicaltrials.gov/ 

 

46. https://pubmed.ncbi.nlm.nih.gov/ 

 

47. http://dspace.sctimst.ac.in/jspui/ 

 

48. Acute and Critical Care (accjournal.org) 

 

49. National Center for Biotechnology Information (nih.gov) 

 

50. SAGE Journals: Your gateway to world-class research journals (sagepub.com) 

 

51. Committees - UK Parliament 

 

52. MDPI - Publisher of Open Access Journals 

 

53. Medwave 

 

54. Preprints - The Multidisciplinary Preprint Platform 

 

55. Frontiers | Peer Reviewed Articles - Open Access Journals (frontiersin.org) 

 

56. Nutrition Evidence (nutrition-evidence.com) 

 

57. Share and Discover Knowledge on SlideShare 

 

58. SciELO - Scientific Electronic Library Online 

 

59.  Research Square 

 

60. Home | Cambridge University Press 

  

https://indianexpress.com/
https://www.dr-rath-foundation.org/
https://clinicaltrials.gov/
https://pubmed.ncbi.nlm.nih.gov/
http://dspace.sctimst.ac.in/jspui/
https://www.accjournal.org/
https://www.ncbi.nlm.nih.gov/
https://journals.sagepub.com/
https://committees.parliament.uk/
https://www.mdpi.com/
https://www.medwave.cl/link.cgi/
https://www.preprints.org/
https://www.frontiersin.org/
https://www.nutrition-evidence.com/
https://www.slideshare.net/
http://www.scielo.org.mx/scielo.php
https://www.researchsquare.com/
https://www.cambridge.org/


26 
 

8. ANNEXURE  

 

 

Figure 8.1 Indicates Ascorbic Acid benefits in COVID -19 

 
 

 

Figure 8.2 Indicates the Vitamin C effects in Critical illness 

 

 


