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Abstract  

Introduction: One in two Canadians will be diagnosed with cancer in their lifetime and one in four will experience 

depression during their diagnosis. The cause of depression during cancer could be related to psychological, social, 

inflammatory, or immunological factors. Vitamin C can exert an effect on oxidative stress levels, adrenal function, and 

immune function and may have a role in the treatment of both cancer and depression. Vitamin C levels can affect 

neurotransmitter levels and its ability to increase quality of life in cancer patients, as well as relieve other cancer-related 

symptoms such as pain, has been documented. 

Methods: A systematic literature search was completed to identify all studies that assessed changes in depression symptom 

severity in patients receiving intravenous vitamin C treatment. The databases utilized include PubMed, Medline Complete, 

CINAHL Plus, Web of Science, Cochrane, and PMC. The inclusion criteria were: human participants with confirmed cancer 

of any type and stage, intravenous vitamin C treatment, with or without conventional treatment and with or without additional 

oral vitamin C dosing, and assessment of depression. 

Results: Out of 152 unique articles analyzed, four observational studies evaluate depression symptoms as part of an 

assessment of quality of life in cancer patients undergoing intravenous vitamin C treatment. All four studies reported 

improvement in mood. 

Discussion: The four included studies assessed the role of intravenous vitamin C in the treatment of depression in cancer 

patients. These studies confirmed previous research reporting improved quality of life and other cancer-related benefits (i.e. 

decreasing fatigue and pain). All four studies noted a decrease of depression in cancer patients which are summarized in 

Table 1. The included studies all evaluated safety and reported no significant adverse effects associated with the treatment. 

Conclusion: The current literature suggests that intravenous vitamin C could potentially have a beneficial effect on levels of 

depression in patients with cancer; however, more research is needed. Prospective clinical trials using validated assessment 

tools to capture changes in depression and control groups are needed to further study the potential role of this therapy in the 

treatment of depression in cancer patients. 
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Introduction 

One in two Canadians will receive a diagnosis of 

cancer in their lifetime and one in four of them will 

experience depression during their diagnosis [1]. Chronic 

stress is common in cancer patients, leading to increased 

levels of catecholamines, which are associated with higher 

rates of depression [2]. Despite its prevalence, depression in 

cancer patients is often misdiagnosed [2]. The cause of 

depression during cancer is often multifactorial and may 

include psychological, social, and immunological factors as 

well as inflammation related to cancer or treatments [2]. 

Not only does depression in cancer patients significantly 

reduce quality of life (QoL), but it is also associated with 

higher levels of anorexia, fatigue/sleep issues, as well as an 

increased number of days in the hospital and the number of 

resources used, leading to greater health-related expenses 

[2, 3]. Studies have associated increased depression with 

increased metastasis and worse survival outcomes [4, 5]. 

Cancer patients with depression are more than twice as 

likely than people without cancer to die by suicide [6]. 

Consequently, there is a need to reduce the burden of 

depression among cancer patients.  

Cancer and depression share some common 

pathophysiologic characteristics, such as decreased immune 

function and altered adrenal function, and vitamin C could 

possibly play a beneficial role in the treatment of both  

[2, 7]. Not only are cancer patients at an increased risk for 

depression, but depression can cause chronic stress, which 
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may have implications in the pathogenesis and progression 

of cancer [7-9]. Chronic stress increases epinephrine, which 

is known to suppress the immune system, and sustained 

elevation of levels may potentially contribute to 

carcinogenesis [7]. In-vitro and in-vivo studies demonstrated 

that vitamin C decreases chronic stress-induced cancer cells, 

indicating that vitamin C possibly plays a role in the 

reduction of tumour growth via this mechanism [7]. Vitamin 

C is also vital for adrenal function, which plays a crucial 

role in depression via the hypothalamic-pituitary-adrenal 

(HPA) axis, making it essential to have sufficient levels for 

emotional well-being [10, 11]. 

Cancer patients frequently experience nutritional 

deficiencies due to a variety of reasons ranging from lack of 

appetite, changes in taste, and decreases in mental well-

being, to increased biological demands associated with 

cancer and chemo/radiotherapy [12-17]. These nutritional 

deficiencies have substantial implications for disease 

progression, with some studies citing an approximated 30% 

increase in mortality in malnourished cancer patients [12]. 

Nutritional deficiencies are common in cancer patients 

regardless of their body mass index, including overweight 

patients where obesity can potentially mask malnutrition 

[18]. In a 2019 study of palliative cancer patients, authors 

Vollbracht et al. sought to determine nutritional status and 

found vitamin C deficiency (defined as serum below 4.5 

mg/L) in 45.2% of patients, as well as deficiencies of 

vitamin D3 (93.5%), B6 (48.4%), and B1 (25.8%) [19]. 

When a patient undergoes surgery, chemotherapy, or 

radiation, there is an increased demand by the body for 

vitamin C as it plays an integral role in several different 

biological and psychological mechanisms [15, 17, 20-23]. 

Thus, nutritional deficiencies have important implications 

among cancer patients. 

Vitamin C deficiencies have significant implications in 

synthesizing the neurotransmitters serotonin, 

norepinephrine, and dopamine, which play an important 

role in the pathogenesis of depression [24-26]. Multiple 

studies have shown that patients with depression have 

significantly decreased vitamin C levels [19, 27, 28]. 

Khanzode et al. demonstrate that individuals with major 

depression have significantly increased levels of oxidative 

stress markers, such as serum superoxide dismutase (SOD), 

increased serum malondialdehyde (MDA), and decreased 

plasma vitamin C levels [29]. Therefore, the antioxidant 

effects of vitamin C in non-cancerous cells are a potential 

mechanism of action for a possible antidepressant effect  

[3, 29]. In a double-blind, experimental study, Zhang et al. 

demonstrated that oral vitamin C administration to acutely 

hospitalized patients significantly improved depression 

[30]. In the double-blind, placebo-controlled pilot study, 

Amr et al. found that 1 g of oral vitamin C per day 

alongside fluoxetine significantly reduced depression as 

compared to fluoxetine with placebo [31]. These studies 

suggest that vitamin C supplementation may be useful in 

the treatment of depression and that further study of its use 

in the treatment of depression among cancer patients is 

warranted. 

Vitamin C is a versatile nutrient in the body that was 

first isolated in 1928 and has since been subject to many 

different studies to explore its various applications and 

mechanisms [24]. Humans lack the enzyme gulonolactone 

oxidase, which is integral to endogenous vitamin C 

synthesis; as such, deficiency is common in humans when 

demands are not met through dietary sources or 

supplementation [24]. Linus Pauling was among the first to 

provide intravenous vitamin C (IVC) to cancer patients in 

the 1970s [32]. Preliminary evidence suggests that 

administration of this nutrient by this route may be 

associated with reduced tumour growth as well as 

improvement in other cancer-related symptoms [32]. 

Studies have shown that high-dose IVC is safe and has 

beneficial cancer-related effects such as increased survival 

times, decreased tumour growth, increased QoL, increased 

efficacy of conventional treatment, decreased cancer 

symptoms, and decreased side effects from conventional 

cancer treatment [32]. Therefore, addressing deficiency 

through IVC may play a vital role in managing and treating 

cancer and reducing depression among patients. This 

literature review aims to establish this by examining the use 

of IVC treatment in managing depression in cancer patients. 

IVC administration results in increased serum levels 25 

to 100 times higher than with oral administration for a 

minimum of four hours; this is largely due to the limitations 

of oral route administration, such as the limited capacity for 

enteric absorption coupled with renal excretion rates  

[33-35]. IVC produces an exponentially higher serum status 

of vitamin C for a sustained period of time as compared to 

oral route administration [34]. The resulting increase in 

serum vitamin C is utilized by GLUT glucose transporters, 

which are upregulated in tumour cells and lead to 

substantially higher concentrations within tumours than in 

non-cancerous tissue [32]. This upregulation of vitamin C 

intake in tumour cells accounts for some of the increased 

metabolic demand for vitamin C in cancer patients; this is 

why achieving substantially higher serum status is 

necessary through IVC application as it bypasses the 

limitations of enteric absorption rates [32]. The pro-oxidant 

effects of high cellular levels of vitamin C increase 

hydrogen peroxide, which has been demonstrated to be 

oncolytic while being neutral to non-cancer cells due to the 

presence of catalase [32, 36-38]. The reduction of catalase 

capacity in cancer cells is substantial with some studies 

noting a two-fold difference in metabolism [39]. In short, 

several authors have suggested there is an increased 

metabolic demand for vitamin C in people with cancer; this 

may have implications in mental health due to vitamin C’s 

role in neurotransmitter synthesis. 

Despite preliminary evidence and possible 

mechanisms, there currently are no studies synthesizing the 

research related to the effects of IVC on depression levels 

in patients with cancer. This literature review aims to 
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identify and integrate the findings of studies that have 

assessed depression levels in patients receiving IVC 

treatment for cancer, identify gaps, and put forward 

recommendations for further research. 

 

Methods 

This literature review analyzed all available studies on 

the effect of IVC on depression in cancer patients. The 

search strategy was executed using PubMed, MedLine 

Complete, CINAHL Plus, Web of Science, Cochrane, and 

PMC databases in May 2020. Authors searched “IVC,” 

“Intravenous Vitamin C,” “Vitamin C” and “Ascorbic 

Acid” in conjunction with “Depression” and “Cancer.” This 

review includes both prospective and retrospective studies. 

Bibliographies of relevant articles were searched for 

additional publications not identified in the original search.  

The criteria of inclusion were the following: human 

participants with confirmed cancer of any type and stage, 

IVC treatment, with or without conventional treatment 

(chemotherapy, radiation, and/or surgery) and with or 

without additional oral vitamin C dosing, and assessment of 

depression. This review excludes preclinical studies (e.g. 

animal or in vitro), non-English publications, and literature 

reviews and/or opinion articles. 

 

Results 

The search strategy identified 152 scholarly articles. Of 

these, four observational studies met the criteria for 

inclusion. Table 1 summarizes these studies. 

The populations of the included studies were all adults 

with a variety of different kinds of malignant cancer 

diagnoses and stages, including stage IV terminal cancer 

and stages IIa-IIIb breast cancer (refer to Table 1). In all 

four studies, researchers found a benefit of IVC on 

depressive symptoms associated with cancer and/or cancer 

therapy. The authors of all four studies do not include data 

on supplemental mental health support for patients. In the 

Yeom et al. study, authors examined the impact of IVC and 

oral vitamin C supplementation on 39 patients with  

terminal cancer diagnoses (less than six months life 

expectancy) where the treatment goal was an improvement 

in QoL scores[40]. Two doses of 10 g IVC per day for three 

days with concurrent 4 g oral route vitamin C per day for 

one week were found to significantly improve the scores of 

the European Organization for Research and Treatment of 

Cancer Quality of Life Questionnaire (EORTC QLQ-

C30)[40]. Analysis revealed significant improvement in all 

five functional scales (physical, role, emotional, cognitive, 

and social) and significant improvement in several 

symptom scores such as fatigue, nausea/vomiting, and 

appetite loss; other symptom improvements include pain 

and in sleep disturbance [40].  

Similarly, Takahashi et al. used a combination of oral 

vitamin C and IVC and reported a significant improvement 

in EORTC QLQ-C30 scores at two weeks compared to 

baseline and an even greater significant improvement at 

four weeks in 60 patients with malignant cancers[41]. This 

study also reported significant improvements in all five 

functional scales, which includes emotional function as 

well as fatigue, insomnia, pain, and constipation [41].  

Our review included two retrospective studies, Bazzan 

et al. and Vollbracht et al. [3, 42]. In the Bazzan et al. 

study, authors identified cases where patients received 

either IVC alone, IVC and chemotherapy, or chemotherapy 

alone [42]. Bazzan et al. reported significant improvement 

in pain and fatigue; additionally, six out of seven patients 

reported improved mood (the last remained unchanged) 

[42]. In the Vollbracht et al. study, authors sought to 

explicitly examine the impact of IVC on symptoms caused 

by chemotherapy and radiotherapy with regards to 

depression as well as fatigue, sleep disorders, and loss of 

appetite [3]. As a result, Vollbracht et al. found a significant 

reduction in depression scores (p=0.017) in patients with 

stages IIa-IIIb breast cancer undergoing IVC with 

concomitant conventional treatments [3]. 

 

Discussion 

The four included observational studies assessed the 

role of IVC for depression in cancer patients. These studies 

confirmed previous research in reporting improved QoL 

and other cancer-related benefits (i.e. decreasing fatigue 

and pain) [3, 40-42]. All four studies noted a decrease of 

depression in cancer patients [3, 40-42]. In the Takahashi et 

al. study, 5% of the IVC patients experienced a transient 

worsening in QoL scores graded as “minimally worse”, 

while adverse events were minimal and did not result in 

patients withdrawing from the study [41]. The included 

studies all evaluated the safety of IVC and reported no 

significant adverse effects associated with IVC, which is 

critical when considering any intervention as a proposed 

treatment. These findings of safety have been replicated in 

numerous trials and are summarized in several meta-

analyses and systematic reviews [3, 28, 30, 32, 40-43]. The 

consistency of these findings further supports the feasibility 

of future studies into IVC and its potential role in the 

treatment of depression in cancer patients.  

Outside of cancer research, low levels of vitamin C 

(i.e. scurvy) is common in adults with depression [44-48]. 

However, not all of the research on vitamin C deficiency 

and mood reflected these same results [49, 50]. Oral 

vitamin C supplementation may improve mood in acutely 

hospitalized patients, healthy young adults [30, 51]. While 

most studies measuring the effects on mood with vitamin C 

supplementation show at least a trending improvement, a 

small 2015 clinical trial did not show any significant 

changes in major depressive disorder and suicidal 

behaviour when treated with oral vitamin C adjuvant with 

citalopram versus citalopram alone [52]. However, another 

trial that combined 1 g of oral vitamin C with fluoxetine in 

a pediatric population significantly decreased depression 

symptoms as compared to fluoxetine plus placebo [31].  
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Table 1. Human studies of high-dose vitamin C in the treatment of cancer-associated depression 

Author and 

Year 

Methodology Sample 

size 

Cancer Type(s) Dose of vitamin C Concomitant 

Therapy 

Depression 

Scale Used 

Outcome for 

Depression 

Other Outcomes 

Yeom 2007 

[40] 

Prospective 

Observational 

Study 

39 Stage IV terminal 

cancer (estimated 

survival less than 6 

months) 

Two doses of 10 g IVC per 

day for three days with 

concurrent 4 g oral route 

vitamin C per day for one 

week 

None; however, 

all had previously 

completed 

standard of care 

treatment 

EORTC QLQ-

C30 

Patients had 

significantly 

increased scores in 

emotional function 

after IVC therapy 

(p<0.005). 

Significant improvements in QoL/global health scale as 

well as improvements in sleep, fatigue, N/V, pain, 

appetite loss and cognitive function (p<0.005). Patients 

had significantly increased scores for physical, cognitive, 

and social function, post-IVC therapy (p<0.005). No 

patients ceased IVC due to adverse effects. 

Takahashi 

2012 [41] 

Prospective 

Observational 

Study 

60 Any cancer with 

malignant tumours 

Riordan IVC protocol:  

1st dose 12.5-15 g;  

2nd dose 25 g; 3rd dose 50 g; 

4th and additional dosing was 

calculated to maintain serum 

concentrations of 350-400 

mg/dL. As well, vitamin C 

oral intake of 2-4 g daily 

No limitations 

were placed (i.e., 

patients were 

allowed to engage 

in ongoing 

standard of care 

therapy) 

EORTC QLQ-

C30 

There was a 

significant 

improvement in 

emotional function 

at four weeks 

(p<0.05). 

Significant QoL improvements from baseline 

demonstrated an average 8.6-point increase at week 2 

(p<0.05) and a 16.8-point improvement at week 4 

(p<0.01) 

There were significant improvements in physical, role, 

cognitive, and social function at four weeks (p<0.05). 

There were significant reductions in fatigue and insomnia 

at 4 weeks compared to baseline (p<0.01) by nearly 50%; 

as well as significantly decreased pain and constipation 

(p<0.05). No patients ceased IVC due to adverse effects. 

Vollbracht 

2011 [3] 

Retrospective 

Observational 

Study 

125 Breast cancer (stages 

IIa-IIIb) 

Standard therapy + IVC (7.5 g 

Pascorbin once weekly) 

Standard 

chemotherapy 

and radiation 

3-point scale to 

assess the 

intensity of 

complaints 

(0=no 

complaints, 

1=mild 

complaints, 

2=severe 

complaints).  

The IVC (n=53) 

treatment group had 

significantly 

reduced scores of 

depression 

(p=0.017). 

There were significant reductions in cancer- and 

chemo/radiation- associated side effects during the 

adjuvant stage, such as fatigue (p=0.004), sleep disorders 

(p=0.005), and loss of appetite (p=0.046). The authors do 

not document any adverse effects associated with IVC. 

There were no significant interactions between IVC and 

adjuvant therapy (p=0.255 for chemotherapy and p=0.905 

for radiotherapy). 

Bazzan 

2018 [42] 

Retrospective 

Observational 

Study 

86 

(32 IVC 

only; 54 

had IVC 

and 

chemoth

erapy) 

 

Variety of different 

types and stages 

At least 5 doses of 50-150 g of 

IVC given over 2-3 hours 

Chemotherapy 

(different kinds) 

3-point scale to 

assess the 

efficacy of IVC  

(improved, 

stable or worse) 

during the 

adjuvant therapy 

and aftercare 

phases. 

6 of the 7 patients 

that had mood 

disturbances* 

reported significant 

improvement and 

the last patient 

reported mood 

stability. 

The most common adverse events related to IVC were 

temporary nausea and local discomfort at the site of 

injection. All adverse events reported in the IVC alone 

group were associated with less than 3% of the total 

number of infusions. Patients also reported improvements 

in fatigue and pain while receiving IVC. 

 

Table made using Microsoft Word. *Mood Disturbances are not the same as depression. QoL: Quality of life. IVC: Intravenous vitamin C. EORTC QLQ-C30: European Organization for 

Research and Treatment of Cancer Quality of Life Questionnaire Core-30. N/V: Nausea/vomiting. These four included studies resulted from reviewing 152 unique scholarly articles
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Considering the Yeom 2007 study where cancer 

patients took oral vitamin C in addition to IVC, it would be 

helpful for future studies to assess the effects of depression 

using the PHQ-9 by comparing IVC in cancer patients with 

and without oral supplementation [40].  

Other nutrients with evidence to potentially improve 

mood in adult cancer patients include isoquercetin and 

omega-3 fatty acids, using the PHQ-9 and EORTC QLQ-

C30, respectively [53, 54]. However, more data from well-

designed, adequately controlled and powered studies is 

needed to determine if these agents are efficacious in cancer 

patients with depression. 

In terms of dosing, the included studies use varying 

doses of IVC ranging from 7.5 g to 100 g per administration, 

with several studies using additional oral dosing. Previous 

clinical research has found tolerability of IVC dosages up to 

1.5 g per kg of body weight [3, 55]. There is no definitive 

guideline that sets apart high-dose from low-dose vitamin C 

supplementation; however, a review of the literature reveals a 

common understanding that low-dose vitamin C refers to 

dosages typically in the 1-5 g range as these are the general 

limitations on enteral administration due to bowel tolerance; 

while high-dose vitamin C refers to dosages over 5 g and are 

synonymous with serum status levels that are only achievable 

through parenteral administration [20, 32]. Alternative 

distinguishing characteristics could be related to the safety 

implications of dosing, such as the requirement for glucose-

6-phosphate dehydrogenase testing in dosages greater than 

15 g as a deficiency in this enzyme with high doses of 

vitamin C can result in hemolytic anemia [32]. Other 

contraindications include renal failure, hemochromatosis, and 

oxalate calculus [3]. 

It is important to note key differences between the 

studies, such as cancer staging and timing of IVC 

interventions with conventional therapies. One limitation of 

using the EORTC QLQ-C30 is that it only captures overall 

QoL and while a subdomain assesses emotional function, it 

lacks validation for the assessment of depression. However, 

research does exist that draws an association between 

EORTC scores and depression, such as a 2009 study of 

colorectal cancer patients that correlates those who scored 

over 17 points on the Beck Depression Inventory with 

substantially lower EORTC scores [56]. 

One strength of this review is the employment of a 

systematic search strategy to ensure the identification of all 

relevant studies. Another strength is that the same validated 

questionnaire, EORTC QLQ-C30, was used in two studies, 

which aids in the comparison of the findings [40, 41]. 

Conversely, a limitation of this review is that two of the 

four studies were retrospective and only one study had a 

control group; making direct comparison of findings 

difficult [3, 40-42]. In future studies, it is crucial that a 

validated tool, such as the PHQ-9, Hamilton Depression 

Rating Scale, or the Beck Depression Inventory, is used in 

order to adequately assess the impact treatment has on 

depression symptoms [57]. 

Conclusions 

The current literature suggests that IVC could 

potentially have a beneficial effect on levels of depression 

in patients with cancer; however, more research is needed. 

The studies completed to date lack an assessment tool 

designed to capture changes in depression severity. 

Prospective clinical trials using validated assessment tools 

and control groups are needed to further study the potential 

role of this therapy in the treatment of this highly prevalent 

and disabling condition. 

 

List of Abbreviations Used  

IVC: Intravenous vitamin C 

QoL: Quality of Life 

EORTC QLQ-C30: European Organization for Research 

and Treatment of Cancer Quality of Life Questionnaire 

core-30 

EORTC: EORTC QLQ-C30 

PHQ-9: Patient Health Questionnaire-9 

HPA: hypothalamic-pituitary-adrenal 

 

Conflicts of Interest 

The authors declare that they have no competing interests.  

 

Ethics Approval and/or Participant Consent 

No research ethics board review was required for the 

purpose of a systematic literature review. 

 

Authors' Contributions 

JAK: Made substantial contributions to the background 

research and the literature review process, assessed for 

inclusion and exclusion criteria, drafted the manuscript, and 

gave final approval of the version to be published. 

ESE: Made substantial contributions to the background 

research, analyzed, and synthesized the results of the 

included studies, drafted the manuscript, and gave final 

approval of the version to be published.  

 

Acknowledgements 

The authors would like to acknowledge Dr. Monique 

Aucoin, ND, for her editorial oversight and research 

contributions. 

 

Funding 

This study was not funded. 

 

References 

[1] Society CC. Cancer statistics at a glance [cited 2020 

May 21]. Available from: https://www.cancer.ca/en/ 

cancer-information/cancer-101/cancer-statistics-at-a-

glance/?region=on 

[2] Smith HR. Depression in cancer patients: Pathogenesis, 

implications and treatment (Review). Oncol Lett. 2015; 

9(4):1509-14. https://doi.org/10.3892/ol.2015.2944 

 

https://www.urncst.com/
https://doi.org/10.26685/urncst.352
https://www.cancer.ca/en/cancer-information/cancer-101/cancer-statistics-at-a-glance/?region=on
https://www.cancer.ca/en/cancer-information/cancer-101/cancer-statistics-at-a-glance/?region=on
https://www.cancer.ca/en/cancer-information/cancer-101/cancer-statistics-at-a-glance/?region=on
https://doi.org/10.3892/ol.2015.2944


UNDERGRADUATE RESEARCH IN NATURAL AND CLINICAL SCIENCE AND TECHNOLOGY (URNCST) JOURNAL 

Read more URNCST Journal articles and submit your own today at: https://www.urncst.com 

 

Kerner et al. | URNCST Journal (2022): Volume 6, Issue 9 Page 6 of 9 

DOI Link: https://doi.org/10.26685/urncst.352 

[3] Vollbracht C, Schneider B, Leendert V, Weiss G, 

Auerbach L, Beuth J. Intravenous vitamin C 

administration improves quality of life in breast cancer 

patients during chemo-/radiotherapy and aftercare: 

results of a retrospective, multicentre, epidemiological 

cohort study in Germany. In Vivo. 2011;25(6):983-90. 

[4] Andersen BL, Kiecolt-Glaser JK, Glaser R. A 

biobehavioral model of cancer stress and disease 

course. Am Psychol. 1994;49(5):389-404. 

https://doi.org/10.1037//0003-066x.49.5.389 

[5] Lin PH, Liu JM, Hsu RJ, Chuang HC, Chang SW, 

Pang ST, et al. Depression negatively impacts survival 

of patients with metastatic prostate cancer. Int J 

Environ Res Public Health. 2018;15(10). 

https://doi.org/10.3390%2Fijerph15102148 

[6] Misono S, Weiss NS, Fann JR, Redman M, Yueh B. 

Incidence of suicide in persons with cancer. J Clin 

Oncol. 2008;26(29):4731-8. https://doi.org/10.1200/ 

JCO.2007.13.8941 

[7] Cui B, Luo Y, Tian P, Peng F, Lu J, Yang Y, et al. 

Stress-induced epinephrine enhances lactate 

dehydrogenase A and promotes breast cancer stem-like 

cells. J Clin Invest. 2019;129(3):1030-46. 

https://doi.org/10.1172/jci121685 

[8] Moreno-Smith M, Lutgendorf SK, Sood AK. Impact of 

stress on cancer metastasis. Future Oncol. 

2010;6(12):1863-81. https://doi.org/10.2217/fon.10.142 

[9] Song H, Saito E, Sawada N, Abe SK, Hidaka A, 

Shimazu T, et al. Perceived stress level and risk of 

cancer incidence in a Japanese population: the Japan 

Public Health Center (JPHC)-based Prospective Study. 

Sci Rep. 2017;7(1):12964. https://doi.org/10.1038/ 

s41598-017-13362-8 

[10] Kessing LV, Willer IS, Knorr U. Volume of the 

adrenal and pituitary glands in depression. 

Psychoneuroendocrinology. 2011;36(1):19-27. 

https://doi.org/10.1016/j.psyneuen.2010.05.007 

[11] Patak P, Willenberg HS, Bornstein SR. Vitamin C is an 

important cofactor for both adrenal cortex and adrenal 

medulla. Endocrine Research. 2004;30(4): 

871-5. https://doi.org/10.1081/ERC-200044126 

[12] Grober U, Holzhauer P, Kisters K, Holick MF, 

Adamietz IA. Micronutrients in oncological 

intervention. Nutrients. 2016;8(3):163. https://doi.org/ 

10.3390/nu8030163 

[13] Mahdavi R, Faramarzi E, Seyedrezazadeh E, 

Mohammad-Zadeh M, Pourmoghaddam M. Evaluation 

of oxidative stress, antioxidant status and serum 

vitamin C levels in cancer patients. Biol Trace Elem 

Res. 2009;130(1):1-6. https://doi.org/10.1007/s12011-

008-8309-2 

[14] Gupta A, Bhatt ML, Misra MK. Lipid peroxidation and 

antioxidant status in head and neck squamous cell 

carcinoma patients. Oxid Med Cell Longev. 

2009;2(2):68-72. https://doi.org/10.4161/oxim.2.2.8160 

[15] White R, Nonis M, Pearson JF, Burgess E, Morrin HR, 

Pullar JM, et al. Low vitamin C status in patients with 

cancer is associated with patient and tumor 

Characteristics. Nutrients. 2020;12(8). https://doi.org/ 

10.3390%2Fnu12082338 

[16] Carr AC, Vissers MC, Cook JS. The effect of 

intravenous vitamin C on cancer- and chemotherapy-

related fatigue and quality of life. Front Oncol. 

2014;4:283. https://doi.org/10.3389/fonc.2014.00283 

[17] Shrivastava A, Pradhan S, Mishra SP, Asthana AK, 

Choudhary S, Zahra K, et al. Serum vitamin A, E and 

C status in cervical cancer patients undergoing 

Concurrent Chemo-Radiotherapy, an institutional 

study. Journal of Nutrition & Intermediary 

Metabolism. 2019;18:100107. https://doi.org/10.1016/ 

j.jnim.2019.100107 

[18] Greenlee H, Santiago-Torres M, McMillen KK, Ueland 

K, Haase AM. Helping patients eat better during and 

beyond cancer treatment: Continued nutrition 

management throughout care to address diet, 

malnutrition, and obesity in cancer. Cancer J. 

2019;25(5):320-8. https://doi.org/10.1097/ppo.0000000 

000000405 

[19] Vollbracht C, Gundling PW, Kraft K, Friesecke I. 

Blood concentrations of vitamins B1, B6, B12, C and 

D and folate in palliative care patients: Results of a 

cross-sectional study. J Int Med Res. 

2019;47(12):6192-205. https://doi.org/10.1177/03000 

60519875370 

[20] Klimant E, Wright H, Rubin D, Seely D, Markman M. 

Intravenous vitamin C in the supportive care of cancer 

patients: a review and rational approach. Curr Oncol. 

2018;25(2):139-48. https://doi.org/10.3747/co.25.3790 

[21] Mayland CR, Bennett MI, Allan K. Vitamin C 

deficiency in cancer patients. Palliat Med. 

2005;19(1):17-20. https://doi.org/10.1191/0269216305 

pm970oa 

[22] Alexandrescu DT, Dasanu CA, Kauffman CL. Acute 

scurvy during treatment with interleukin-2. Clin Exp 

Dermatol. 2009;34(7):811-4. https://doi.org/10.1111/ 

j.1365-2230.2008.03052.x 

[23] Travica N, Ried K, Hudson I, Scholey A, Pipingas A, 

Sali A. The effects of surgery on plasma/serum vitamin 

C concentrations: a systematic review and meta-

analysis. Br J Nutr. 2022;127(2):233-47. 

https://doi.org/10.1017/s0007114520004353 

[24] Gropper SS, Smith JL, Carr TP. Advanced nutrition 

and human metabolism. 7th ed. Wadsworth Publishing; 

2017. pp. 303-307, 362 

[25] Kocot J, Luchowska-Kocot D, Kiełczykowska M, 

Musik I, Kurzepa J. Does vitamin C influence 

neurodegenerative diseases and psychiatric disorders? 

Nutrients. 2017;9(7).  https://doi.org/ 

10.3390/nu9070659 

 

https://www.urncst.com/
https://doi.org/10.26685/urncst.352
https://doi.org/10.1037/0003-066x.49.5.389
https://doi.org/10.3390%2Fijerph15102148
https://doi.org/10.1200/JCO.2007.13.8941
https://doi.org/10.1200/JCO.2007.13.8941
https://doi.org/10.1172/jci121685
https://doi.org/10.2217/fon.10.142
https://doi.org/10.1038/s41598-017-13362-8
https://doi.org/10.1038/s41598-017-13362-8
https://doi.org/10.1016/j.psyneuen.2010.05.007
https://doi.org/10.1081/ERC-200044126
https://doi.org/10.3390/nu8030163
https://doi.org/10.3390/nu8030163
https://doi.org/10.1007/s12011-008-8309-2
https://doi.org/10.1007/s12011-008-8309-2
https://doi.org/10.4161/oxim.2.2.8160
https://doi.org/10.3390%2Fnu12082338
https://doi.org/10.3390%2Fnu12082338
https://doi.org/10.3389/fonc.2014.00283
https://doi.org/10.1016/j.jnim.2019.100107
https://doi.org/10.1016/j.jnim.2019.100107
https://doi.org/10.1097/ppo.0000000000000405
https://doi.org/10.1097/ppo.0000000000000405
https://doi.org/10.1177/0300060519875370
https://doi.org/10.1177/0300060519875370
https://doi.org/10.3747/co.25.3790
https://doi.org/10.1191/0269216305pm970oa
https://doi.org/10.1191/0269216305pm970oa
https://doi.org/10.1111/j.1365-2230.2008.03052.x
https://doi.org/10.1111/j.1365-2230.2008.03052.x
https://doi.org/10.1017/s0007114520004353
https://doi.org/10.3390/nu9070659
https://doi.org/10.3390/nu9070659


UNDERGRADUATE RESEARCH IN NATURAL AND CLINICAL SCIENCE AND TECHNOLOGY (URNCST) JOURNAL 

Read more URNCST Journal articles and submit your own today at: https://www.urncst.com 

 

Kerner et al. | URNCST Journal (2022): Volume 6, Issue 9 Page 7 of 9 

DOI Link: https://doi.org/10.26685/urncst.352 

[26] Plevin D, Galletly C. The neuropsychiatric effects of 

vitamin C deficiency: a systematic review. BMC 

Psychiatry. 2020;20(1):315. https://doi.org/10.1186/ 

s12888-020-02730-w 

[27] Gupta P, Haria JM, editors. Relationship between 

depression and vitamin C status: A study on rural 

patients from western uttar pradesh in India. 

International Journal of Scientific Study. 2014;1(4): 

37-39. 

[28] Schlueter AK, Johnston CS. Vitamin C: Overview and 

update. Journal of Evidence-Based Complementary & 

Alternative Medicine. 2011;16(1):49-57. 

https://doi.org/10.1177%2F1533210110392951 

[29] Khanzode SD, Dakhale GN, Khanzode SS, Saoji A, 

Palasodkar R. Oxidative damage and major depression: 

the potential antioxidant action of selective serotonin 

re-uptake inhibitors. Redox Rep. 2003;8(6):365-70. 

https://doi.org/10.1179/135100003225003393 

[30] Zhang M, Robitaille L, Eintracht S, Hoffer LJ. Vitamin 

C provision improves mood in acutely hospitalized 

patients. Nutrition. 2011;27(5):530-3. https://doi.org/ 

10.1016/j.nut.2010.05.016 

[31] Amr M, El-Mogy A, Shams T, Vieira K, Lakhan SE. 

Efficacy of vitamin C as an adjunct to fluoxetine 

therapy in pediatric major depressive disorder: a 

randomized, double-blind, placebo-controlled pilot 

study. Nutr J. 2013;12:31. https://doi.org/ 

10.1186/1475-2891-12-31 

[32] Fritz H, Flower G, Weeks L, Cooley K, Callachan M, 

McGowan J, et al. Intravenous vitamin C and cancer: 

A systematic review. Integr Cancer Ther. 

2014;13(4):280-300. https://doi.org/10.1177/1534735 

414534463 

[33] Monti DA, Mitchell E, Bazzan AJ, Littman S, 

Zabrecky G, Yeo CJ, et al. Phase I evaluation of 

intravenous ascorbic acid in combination with 

gemcitabine and erlotinib in patients with metastatic 

pancreatic cancer. PLoS One. 2012;7(1):e29794. 

https://doi.org/10.1371/journal.pone.0029794 

[34] Cantley L YJ. Intravenous high-dose vitamin c in 

cancer therapy National Cancer Institute 2020 [cited 

2020 May 21]. Available from: 

https://www.cancer.gov/research/key-initiatives/ 

ras/ras-central/blog/2020/yun-cantley-vitamin-c 

[35] Levine M, Padayatty SJ, Espey MG. Vitamin C: a 

concentration-function approach yields pharmacology 

and therapeutic discoveries. Adv Nutr. 2011;2(2):78-

88. https://doi.org/10.3945/an.110.000109 

[36] Belin S, Kaya F, Duisit G, Giacometti S, Ciccolini J, 

Fontés M. Antiproliferative effect of ascorbic acid is 

associated with the inhibition of genes necessary to cell 

cycle progression. PLoS One. 2009;4(2):e4409. 

https://doi.org/10.1371/journal.pone.0004409 

 

 

[37] Carosio R, Zuccari G, Orienti I, Mangraviti S, 

Montaldo PG. Sodium ascorbate induces apoptosis in 

neuroblastoma cell lines by interfering with iron 

uptake. Mol Cancer. 2007;6:55. https://doi.org/ 

10.1186/1476-4598-6-55 

[38] Vissers MCM, Das AB. Potential mechanisms of 

action for vitamin C in cancer: Reviewing the 

evidence. Front Physiol. 2018;9:809. 

https://doi.org/10.3389/fphys.2018.00809 

[39] Doskey CM, Buranasudja V, Wagner BA, Wilkes JG, 

Du J, Cullen JJ, et al. Tumor cells have decreased 

ability to metabolize H(2)O(2): Implications for 

pharmacological ascorbate in cancer therapy. Redox 

Biol. 2016;10:274-84. https://doi.org/10.1016/ 

j.redox.2016.10.010 

[40] Yeom CH, Jung GC, Song KJ. Changes of terminal 

cancer patients' health-related quality of life after high 

dose vitamin C administration. J Korean Med Sci. 

2007;22(1):7-11. https://dx.doi.org/10.3346%2Fjkms 

.2007.22.1.7 

[41] Takahashi H, Mizuno H, Yanagisawa A. High-dose 

intravenous vitamin C improves quality of life in 

cancer patients. Personalized Medicine Universe. 

2012;1(1):49-53. https://doi.org/10.1016/j.pmu.2012 

.05.008 

[42] Bazzan AJ, Zabrecky G, Wintering N, Newberg AB, 

Monti DA. Retrospective evaluation of clinical 

experience with intravenous ascorbic acid in patients 

with cancer. Integr Cancer Ther. 2018;17(3):912-20. 

https://doi.org/10.1177/1534735418775809 

[43] Stephenson CM, Levin RD, Spector T, Lis CG. Phase I 

clinical trial to evaluate the safety, tolerability, and 

pharmacokinetics of high-dose intravenous ascorbic 

acid in patients with advanced cancer. Cancer 

Chemother Pharmacol. 2013;72(1):139-46. 

https://doi.org/10.1007/s00280-013-2179-9 

[44] Kinsman RA, Hood J. Some behavioral effects of 

ascorbic acid deficiency. Am J Clin Nutr. 

1971;24(4):455-64. https://doi.org/10.1093/ajcn/24.4 

.455 

[45] Pullar JM, Carr AC, Bozonet SM, Vissers MCM. High 

vitamin C status is associated with elevated mood in 

male tertiary students. Antioxidants (Basel). 2018;7(7). 

https://doi.org/10.3390/antiox7070091 

[46] Marazzi MC, Mancinelli S, Palombi L, Martinoli L, 

D'Alessandro de Luca E, Buonomo E, et al. Vitamin C 

and nutritional status of institutionalized and 

noninstitutionalized elderly women in Rome. Int J 

Vitam Nutr Res. 1990;60(4):351-9. 

[47] Mitra ML. Confusional states in relation to vitamin 

deficiencies in the elderly. J Am Geriatr Soc. 

1971;19(6):536-45. https://doi.org/10.1111/j.1532-

5415.1971.tb01213.x 

 

 

https://www.urncst.com/
https://doi.org/10.26685/urncst.352
https://doi.org/10.1186/s12888-020-02730-w
https://doi.org/10.1186/s12888-020-02730-w
https://doi.org/10.1177%2F1533210110392951
https://doi.org/10.1179/135100003225003393
https://doi.org/10.1016/j.nut.2010.05.016
https://doi.org/10.1016/j.nut.2010.05.016
https://doi.org/10.1186/1475-2891-12-31
https://doi.org/10.1186/1475-2891-12-31
https://doi.org/10.1177/1534735414534463
https://doi.org/10.1177/1534735414534463
https://doi.org/10.1371/journal.pone.0029794
https://www.cancer.gov/research/key-initiatives/ras/ras-central/blog/2020/yun-cantley-vitamin-c
https://www.cancer.gov/research/key-initiatives/ras/ras-central/blog/2020/yun-cantley-vitamin-c
https://doi.org/10.3945/an.110.000109
https://doi.org/10.1371/journal.pone.0004409
https://doi.org/10.1186/1476-4598-6-55
https://doi.org/10.1186/1476-4598-6-55
https://doi.org/10.3389/fphys.2018.00809
https://doi.org/10.1016/j.redox.2016.10.010
https://doi.org/10.1016/j.redox.2016.10.010
https://dx.doi.org/10.3346%2Fjkms.2007.22.1.7
https://dx.doi.org/10.3346%2Fjkms.2007.22.1.7
https://doi.org/10.1016/j.pmu.2012.05.008
https://doi.org/10.1016/j.pmu.2012.05.008
https://doi.org/10.1177/1534735418775809
https://doi.org/10.1007/s00280-013-2179-9
https://doi.org/10.1093/ajcn/24.4.455
https://doi.org/10.1093/ajcn/24.4.455
https://doi.org/10.3390/antiox7070091
https://doi.org/10.1111/j.1532-5415.1971.tb01213.x
https://doi.org/10.1111/j.1532-5415.1971.tb01213.x


UNDERGRADUATE RESEARCH IN NATURAL AND CLINICAL SCIENCE AND TECHNOLOGY (URNCST) JOURNAL 

Read more URNCST Journal articles and submit your own today at: https://www.urncst.com 

 

Kerner et al. | URNCST Journal (2022): Volume 6, Issue 9 Page 8 of 9 

DOI Link: https://doi.org/10.26685/urncst.352 

[48] Gariballa S. Poor vitamin C status is associated with 

increased depression symptoms following acute illness 

in older people. Int J Vitam Nutr Res. 2014;84(1-2):12-

7. https://doi.org/10.1024/0300-9831/a000188 

[49] Pearson JF, Pullar JM, Wilson R, Spittlehouse JK, 

Vissers MCM, Skidmore PML, et al. Vitamin C status 

correlates with markers of metabolic and cognitive 

health in 50-year-olds: Findings of the CHALICE 

cohort study. Nutrients. 2017;9(8). https://doi.org/ 

10.3390/nu9080831 

[50] Gosney MA, Hammond MF, Shenkin A, Allsup S. 

Effect of micronutrient supplementation on mood in 

nursing home residents. Gerontology. 2008;54(5):292-

9. https://doi.org/10.1159/000131886 

[51] Brody S. High-dose ascorbic acid increases intercourse 

frequency and improves mood: a randomized 

controlled clinical trial. Biol Psychiatry. 

2002;52(4):371-4. https://doi.org/10.1016/s0006-

3223(02)01329-x 

[52] Sahraian A, Ghanizadeh A, Kazemeini F. Vitamin C as 

an adjuvant for treating major depressive disorder and 

suicidal behavior, a randomized placebo-controlled 

clinical trial. Trials. 2015;16:94. https://doi.org/ 

10.1186%2Fs13063-015-0609-1 

[53] Buonerba C, De Placido P, Bruzzese D, Pagliuca M, 

Ungaro P, Bosso D, et al. Isoquercetin as an adjunct 

therapy in patients with kidney cancer receiving first-

line sunitinib (QUASAR): Results of a phase I trial. 

Front Pharmacol. 2018;9:189. https://doi.org/ 

10.3389/fphar.2018.00189 

[54] Mansara P, Ketkar M, Deshpande R, Chaudhary A, 

Shinde K, Kaul-Ghanekar R. Improved antioxidant 

status by omega-3 fatty acid supplementation in breast 

cancer patients undergoing chemotherapy: a case 

series. J Med Case Rep. 2015;9:148. https://doi.org/ 

10.1186/s13256-015-0619-3 

[55] Robitaille L, Mamer OA, Miller WH, Jr., Levine M, 

Assouline S, Melnychuk D, et al. Oxalic acid excretion 

after intravenous ascorbic acid administration. 

Metabolism. 2009;58(2):263-9. https://doi.org/10.1016/ 

j.metabol.2008.09.023 

[56] Alacacioglu A, Binicier O, Gungor O, Oztop I, Dirioz 

M, Yilmaz U. Quality of life, anxiety, and depression 

in Turkish colorectal cancer patients. Supportive Care 

in Cancer. 2010;18(4):417-21. https://doi.org/10.1007/ 

s00520-009-0679-2 

[57] Furukawa TA. Assessment of mood: guides for 

clinicians. J Psychosom Res. 2010;68(6):581-9. 

https://doi.org/10.1016/j.jpsychores.2009.05.003

 

 

 

 

Article Information 

Managing Editor: Jeremy Y. Ng 

Peer Reviewers: Robyn Loves, Foram Vyas 

Article Dates: Received Feb 05 22; Accepted Jun 21 22; Published Sep 02 22 

 

Citation 

Please cite this article as follows: 

Kerner JA, Eckstrand ES. Vitamin C for the treatment of depression in cancer patients: A literature review. URNCST 

Journal. 2022 Sep 02: 6(9). https://urncst.com/index.php/urncst/article/view/352 

DOI Link: https://doi.org/10.26685/urncst.352 

 
Copyright 

© Jordan A. Kerner, Erica S. Eckstrand. (2022). Published first in the Undergraduate Research in Natural and Clinical 

Science and Technology (URNCST) Journal. This is an open access article distributed under the terms of the Creative 

Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, 

and reproduction in any medium, provided the original work, first published in the Undergraduate Research in Natural and 

Clinical Science and Technology (URNCST) Journal, is properly cited. The complete bibliographic information, a link to the 

original publication on http://www.urncst.com, as well as this copyright and license information must be included. 

 

 

 

 

 

 

 

 

 

https://www.urncst.com/
https://doi.org/10.26685/urncst.352
https://doi.org/10.1024/0300-9831/a000188
https://doi.org/10.3390/nu9080831
https://doi.org/10.3390/nu9080831
https://doi.org/10.1159/000131886
https://doi.org/10.1016/s0006-3223(02)01329-x
https://doi.org/10.1016/s0006-3223(02)01329-x
https://doi.org/10.1186%2Fs13063-015-0609-1
https://doi.org/10.1186%2Fs13063-015-0609-1
https://doi.org/10.3389/fphar.2018.00189
https://doi.org/10.3389/fphar.2018.00189
https://doi.org/10.1186/s13256-015-0619-3
https://doi.org/10.1186/s13256-015-0619-3
https://doi.org/10.1016/j.metabol.2008.09.023
https://doi.org/10.1016/j.metabol.2008.09.023
https://doi.org/10.1007/s00520-009-0679-2
https://doi.org/10.1007/s00520-009-0679-2
https://doi.org/10.1016/j.jpsychores.2009.05.003
https://urncst.com/index.php/urncst/article/view/352
https://doi.org/10.26685/urncst.352
https://creativecommons.org/licenses/by/4.0/
http://www.urncst.com/


UNDERGRADUATE RESEARCH IN NATURAL AND CLINICAL SCIENCE AND TECHNOLOGY (URNCST) JOURNAL 

Read more URNCST Journal articles and submit your own today at: https://www.urncst.com 

 

Kerner et al. | URNCST Journal (2022): Volume 6, Issue 9 Page 9 of 9 

DOI Link: https://doi.org/10.26685/urncst.352 

 

 

  
 

Do you research in earnest? Submit your next undergraduate research article to the URNCST Journal! 

| Open Access | Peer-Reviewed | Rapid Turnaround Time | International | 

| Broad and Multidisciplinary | Indexed | Innovative | Social Media Promoted | 

Pre-submission inquiries? Send us an email at info@urncst.com | Facebook, Twitter and LinkedIn: @URNCST 

Submit YOUR manuscript today at https://www.urncst.com! 
 

https://www.urncst.com/
https://doi.org/10.26685/urncst.352
mailto:info@urncst.com
https://www.facebook.com/urncst
https://twitter.com/urncst
https://www.linkedin.com/company/urncst
https://www.urncst.com/

	Article Information
	Citation
	Copyright

