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Vitamin C is an essential water-soluble vitamin and
antioxidant that plays a crucial role in many bodily
functions, including immune cell function, collagen
formation, and metabolism of certain substances
like cholesterol and neurotransmitters. Unlike most
animals, humans cannot produce vitamin C
internally and must obtain it from their diet or
supplements.

A balanced diet rich in fruits and vegetables
typically provides enough vitamin C to meet the
daily requirement of 75-90 mg. Early research by
Ewan Cameron and Linus Pauling in the 1970s
suggested that cancer patients have a higher need
for vitamin C and that high doses could be
achieved through intravenous (V) infusion. They
conducted a study with terminal cancer patients,
giving them high-dose (10 grams/day) vitamin C
intravenously for 10 days followed by oral
supplementation. They matched each person that
received the IV Vitamin C with 100 other patients
matched in terms of type of cancer, stage, age,
gender etc. and followed both groups. The study
found that 90% of the vitamin C group experienced
a three-fold increase in survival compared to
matched controls.*

This research sparked interest in using vitamin C
as a therapeutic agent for cancer. Laboratory
studies have shown that high concentrations of
vitamin C have anti-tumor and chemo sensitizing
effects.?* Some human studies have also
demonstrated improvements in quality of life and
cancer-related symptoms.>®

High doses of vitamin C can affect healthy and
cancer cells differently. In cancer cells, the high
concentration of vitamin C leads to the production
of hydrogen peroxide, which becomes toxic to the
cancer cells. This effect is amplified in cancer cells
because they contain more iron, which reacts with
hydrogen peroxide to create a damaging hydroxyl
radical (OH). Additionally, cancer cells have a
higher metabolic rate, leading to increased
oxidative stress. Unlike healthy cells, cancer cells
lack the enzyme catalase, which would normally
help reduce this stress. Overall, high dose vitamin

C is more harmful to cancer cells due to these
factors.”®

Cancer cells also have a unique ability to absorb
more vitamin C than normal cells because they
have more glucose transporters (GLUT), which are
used to bring in glucose. Vitamin C's structure is
like glucose, allowing it to be taken up by cancer
cells. However, vitamin C cannot be used as a fuel
source like glucose. Instead, it acts as a pro-
oxidant within the cell, increasing oxidative stress
specifically within cancer cells.®

What are some of the studies and their
outcomes on the use of Intravenous Vitamin C
in Cancer patients?

Intravenous Vitamin C and cancer patients on a
Ketogenic diet®

In a small study involving 15 cancer patients on a
ketogenic diet, IV Vitamin C was given twice a
week with an average dose of 29.5 grams per
infusion. The patients followed the diet throughout
the study, as indicated by an increase in B-
hydroxybutyrate levels in nine patients.
Hemoglobin, C-Reactive Protein (CRP), and
erythrocyte sedimentation rate (ESR) were
measured. By the end of the study, CRP and ESR
levels were reduced, suggesting that vitamin C
might have helped reduce inflammation.
Additionally, three-quarters of the patients showed
an increase in hemoglobin levels.

IVC’s impact on symptom severity'°

In a study of 350 women with stage 2A to 3B breast
cancer, researchers investigated the effects of IV
Vitamin C on symptoms and side effects of breast
cancer treatment. Participants were randomly
assigned to receive either weekly doses of 25
grams of vitamin C or a saline solution alongside
their regular treatment. At the end of the study,
symptom severity scores were evaluated. The
study found that the treatment group experienced a
significant reduction in the severity of symptoms
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such as nausea, loss of appetite, tumor pain,
fatigue, and insomnia compared to the control

group.

IVC and Impact on Neutrophil to Lymphocyte
ratio’’

In a study of 424 breast cancer patients who
received radiation therapy after surgery,
researchers examined the impact of IV Vitamin C
on the neutrophil to lymphocyte ratio (NLR), a
marker of inflammation and cancer prognosis.
Among the patients, 70 also received IVC twice a
week for at least 4 weeks. NLR levels were
measured before, after, and 3 months post-
radiation therapy. The 70 IVC patients were split
into low-dose (less than 1g/kg) and high-dose
(greater than 1g/kg) groups.

Results showed that NLR increased at 3 months
post-radiation in the untreated and low-dose IVC
groups but significantly decreased in the high-dose
IVC group. NLR is linked to cancer patient
mortality, so reducing it could be beneficial. The
study suggests that high-dose vitamin C may help
decrease NLR during radiation therapy.

IVC during Chemotherapy'

In a pilot phase 1/2a clinical trial for newly
diagnosed stage Il or IV ovarian cancer patients,
researchers added high-dose IV Vitamin C to
standard paclitaxel/carboplatin therapy. They
evaluated toxicity in 27 participants, randomly
assigning them to either the standard therapy group
(Cp + Pax) or the group receiving IVC (Cp + Pax +
IVC). Two participants from the standard group
withdrew because they wanted IVC and were
excluded from analysis. The remaining 25
participants (12 in Cp + Pax, 13 in Cp + Pax + IVC)
were evaluated for adverse events using standard
criteria. No treatment-related deaths occurred, and
IVC did not increase severe toxicity. Participants in
the Cp + Pax + IVC group had lower rates of mild to
moderate toxicity compared to those in the Cp +
Pax group. Although not statistically significant,
there was a trend towards improved overall survival
and a longer time to disease progression/relapse in
the Cp + Pax + IVC group.

References

1. Cameron E, Pauling L. Supplemental ascorbate
in the supportive treatment of cancer:
Prolongation of survival times in terminal
human cancer. Proc Natl Acad Sci.
1976;73(10):3685-3689.
https://dx.doi.org/10.1073/pnas.73.10.3685

2. Abdel-Latif MMM, Raouf AA, Sabra K, Kelleher
D, Reynolds JV. Vitamin C enhances
chemosensitization of esophageal cancer cells
in vitro. J Chemother Florence Italy.
2005;17(5):539-549.
https://dx.doi.org/10.1179/joc.2005.17.5.539

3. Nagy B, Mucsi |, Molnar J, Varga A, Thurzo L.
Chemosensitizing effect of vitamin C in
combination with 5-fluorouracil in vitro. Vivo
Athens Greece. 2003;17(3):289-292.
https://pubmed.ncbi.nlm.nih.gov/12929582/

4. Frémberg A, Gutsch D, Schulze D, et al.
Ascorbate exerts anti-proliferative effects
through cell cycle inhibition and sensitizes
tumor cells towards cytostatic drugs. Cancer
Chemother Pharmacol. 2011;67(5):1157-1166.
https://dx.doi.org/10.1007/s00280-010-1418-6

5. 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. Vivo Athens Greece. 2011;25(6):983-
990.
https://iv.iiarjournals.org/content/25/6/983.long

6. Takahashi H, Mizuno H, Yanagisawa A. High-
dose intravenous vitamin C improves quality of
life in cancer patients. Pers Med Universe.
2012;1(1):49-53.
https://dx.doi.org/10.1016/{.pmu.2012.05.008

7. Bédttger F, Vallés-Marti A, Cahn L, Jimenez CR.
High-dose intravenous vitamin C, a promising
multi-targeting agent in the treatment of cancer.

mtih.org ¢ © 2024 Metabolic Terrain Institute of Health ¢ info@mtih.org

2


https://d.docs.live.net/65bcb794f0b3dfb8/mtih.org
mailto:info@mtih.org
https://dx.doi.org/10.1073/pnas.73.10.3685
https://dx.doi.org/10.1179/joc.2005.17.5.539
https://pubmed.ncbi.nlm.nih.gov/12929582/
https://dx.doi.org/10.1007/s00280-010-1418-6
https://iv.iiarjournals.org/content/25/6/983.long
https://dx.doi.org/10.1016/j.pmu.2012.05.008

METABOLICTERRAIN
RESEARCH: Intravenous Vitamin C . <\IIIIA

J Exp Clin Cancer Res CR. 2021;40(1):343.
https://dx.doi.org/10.1186/s13046-021-02134-y

8. Fritz H, Flower G, Weeks L, et al. Intravenous
Vitamin C and Cancer: A Systematic Review.
Integr Cancer Ther. 2014;13(4):280-300.
https://dx.doi.org/10.1177/1534735414534463

9. Sebastian S, Paul A, Joby J, Saijan S,
Vilapurathu J. Effect of high-dose intravenous
ascorbic acid on cancer patients following
ketogenic diet. J Cancer Res Ther.
2021;17(6):1583.
https://dx.doi.org/10.4103/jcrt. JCRT 973 19

10. Mansoor F, Kumar S, Rai P, et al. Impact of
Intravenous Vitamin C Administration in
Reducing Severity of Symptoms in Breast
Cancer Patients During Treatment. Cureus.
Published online May 6, 2021.
https://dx.doi.org/10.7759/cureus.14867

11. Park H, Kang J, Choi J, Heo S, Lee DH. The
Effect of High Dose Intravenous Vitamin C
During Radiotherapy on Breast Cancer
Patients’ Neutrophil-Lymphocyte Ratio. J Altern
Complement Med N Y N. 2020;26(11):1039-
1046.
https://dx.doi.org/10.1089/acm.2020.0138

12. Ma Y, Chapman J, Levine M, Polireddy K,
Drisko J, Chen Q. High-dose parenteral
ascorbate enhanced chemosensitivity of
ovarian cancer and reduced toxicity of
chemotherapy. Sci Transl Med.
2014;6(222):222ra18.
https://dx.doi.org/10.1126/scitransImed.300715
4

mtih.org ¢ © 2024 Metabolic Terrain Institute of Health ¢ info@mtih.org
3


https://d.docs.live.net/65bcb794f0b3dfb8/mtih.org
mailto:info@mtih.org
https://dx.doi.org/10.1186/s13046-021-02134-y
https://dx.doi.org/10.1177/1534735414534463
https://dx.doi.org/10.4103/jcrt.JCRT_973_19
https://dx.doi.org/10.7759/cureus.14867
https://dx.doi.org/10.1089/acm.2020.0138
https://dx.doi.org/10.1126/scitranslmed.3007154
https://dx.doi.org/10.1126/scitranslmed.3007154

