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PLEASE
ENLIGTEN
YOUR
ONCOLOGIST
Intravenous Vitamin C
in Cancer Management;
By Dr Michael A Prytula ND

Intravenous vitamin C is an effective cancer therapy delivering

independent cytotoxic effects to tumour cells, as well as

enhancing cytotoxicity of several conventional

chemotherapeutic drugs. While many medical professionals

condemn the therapy, recent advances have shown a very large

increase in the use of intravenous vitamin C among several

leading oncology units across North America. The following

review highlights the basis for intravenous route of

administration, preclinical evidence of selective cytotoxicity to

tumour cells while sparing non-cancerous cells, evidence of

safety regarding combination antioxidant therapy and

chemotherapy, as well as a selection of controlled human trials

of intravenous vitamin C in cancer management.   

ORIGINS OF VITAMIN C IN CANCER THERAPY

The landmark study of Cameron and Pauling outlining success

of vitamin C for cancer management in 100 patients relative to

1,000 disease matched controls (Cameron 1976) is often

credited as the origins of investigation into vitamin C as a

complementary cancer therapy.  In their book, Cancer and

Vitamin C, Cameron and Pauling outline the work of Dr. W.J.
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McCormick through the 1950’s, a Canadian Physician who

formulated the hypothesis that cancer is a collagen disease,

secondary to a deficiency of vitamin C (Cameron 1993). Dr.

McCormick recognized that the generalized stromal changes of

scurvy were consistent with the local stromal changes observed

in the immediate vicinity of invading neoplastic cells.  Dr.

McCormick surmised that the nutrient (vitamin C) that is

known to be capable of preventing such generalized changes in

scurvy might have similar effects in cancer. Evidence that

cancer patients are commonly depleted of ascorbate (vitamin C)

supported this view.

Cameron and Pauling stated the following: “Most important of

all, we are led to the conclusion that the administration of this

harmless substance, ascorbic acid (vitamin C), might provide us

with an effective means of permanently suppressing neoplastic

cellular proliferation and invasiveness, in other words an

effective means of controlling cancer. Ascorbic acid (vitamin C)

in adequate doses might prove to be the ideal cytostatic agent.”

(Cameron 1993). 

PRECLINICAL EVIDENCE RELATING TO

VITAMIN C IN CANCER THERAPY

From a mean baseline of 70micromol/L, repeated oral dosing

achieves plasma vitamin C concentrations of 220micromol/L.

Intravenous administration of large dosages (18+g of vitamin

C) can achieve plasma vitamin C concentrations of up to

14000micromol/L. In vitro models have demonstrated that

concentrations of 1,000- 5,000micromol/L of vitamin C are

selectively toxic to several cancer cell lines (Padayatty 2006).

Ten cancerous cell lines and four normal cell lines were exposed

to varying concentrations of vitamin C in vitro. EC50 values

(concentration of vitamin C required to reduce cell survival by

50%) were calculated for each cell line. Human lymphoma cells

proved to be highly sensitive to vitamin C, with an EC50 value

of 0.5micromol/L. Five additional cell lines demonstrated EC50

values of less than 4.0micromol/L, a concentration easily

achieved through I.V. administration of vitamin C.

20micromol/L of vitamin C was incapable of significantly

reducing survival in normal cell lines, highlighting that

cytotoxic effects of vitamin C appear to be confined to

cancerous cells (Chen 2005).  

Guinea pigs bearing intradermal L-10 hepatocarcinoma

tumors received oral or subcutaneous (SC) injections of

vitamin C, with tumour mass and intra-tumour vitamin C

concentrations determined at necropsy. Tumour burden

reached nearly 50g in untreated animals. SC injections of

ascorbate (500mg/kg/day) inhibited tumour growth by as

much as 65%. “Tumor growth correlated inversely with

intratumour ascorbate concentration, the latter exceeding

2mM in some cases. Ascorbate concentrations sufficient to kill

tumour cells can be safely achieved in solid tumours in vivo,

suggesting a possible role for high dose intravenous ascorbate

in treating cancer.” (Casciari 2005).

At low concentrations in cell culture (less than 500micromol/L),

vitamin C appears to inhibit intra- tumour generation of

oxygen radical species. Endogenous catalase appears readily

able to quench ascorbate-derived radical formation. The

ascorbate-derived radical, however, inhibits catalase in a dose-

response manner. Once concentrations in cell culture reach

2,000micromol/L or greater, catalase appears to be incapable of

preventing the formation of ascorbate radical (Nemoto 1997,

Asano 1999, Sakagami 2000). Taken in context with the

evidence presented above, it appears as though 2000

micromol/L is the lowest target plasma concentration of

vitamin C, which would be desirable for use of vitamin C as a

chemotherapeutic agent. Such a concentration is readily

achieved through intravenous administration of vitamin C.

INTRAVENOUS VITAMIN C IN

CANCER THERAPY; A SYNOPSIS

• I.V. vitamin C increases quality of life.

• I.V. vitamin C prolongs survival.

• I.V. vitamin C works synergistically with 

conventional cancer therapies.

• I.V. route of administration achieves plasma 

levels of vitamin C consistent with 

concentrations demonstrated in vitro to be 

cytotoxic to several cancer cell lines.

• I.V. vitamin C inhibits hyaluronidase, an 

enzyme produced by cancer cells responsible for 

the breakdown of healthy tissue facilitating 

tumour progression and metastasis. 

• I.V. vitamin C increases intracellular hydrogen 

peroxide. Hydrogen peroxide is directly 

cytotoxic to tumour cells. At concentrations 

achieved through I.V. administration, vitamin C 

overwhelms the ability of tumour cells to 

suppress hydrogen peroxide production.

• I.V. vitamin C corrects an ascorbate deficiency, 

often seen in cancer patients.

• I.V. vitamin C helps prevent systemic free 

radical injury.
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INTERACTION OF VITAMIN C WITH

CHEMOTHERAPY

A recent systematic review examined evidence from

randomized controlled trials of supplemental antioxidant

nutrients administered concurrently with conventional cancer

treatments. The paper included 19 controlled human trials of

single or combination antioxidant therapies in combination

with chemotherapeutic regimes (Block 2007). The authors

conclude, “From the 19 studies included in this review, no

evidence was found that supported concerns that antioxidant

supplementation given concurrently with ROS-generating

chemotherapy diminished the efficacy of the chemotherapy in

study populations comprising mostly advanced or relapsed

patients. In contrast, 17 of the RCTs included in this review

showed either a statistically significant advantage or non-

statistically higher survival and/or treatment response in those

patients given antioxidants.”

A separate review included preclinical evidence in addition to

evidence from controlled human trials. Over 280 peer-reviewed

papers are presented, including 50 human trials of collectively

over 8,500 subjects, approximately 5,000 of whom were

actively receiving antioxidant therapies. Again, a comprehensive

review of the area highlights a lack of adverse interaction from

combined antioxidant and chemotherapy intervention. Studies

collectively including almost 4,000 patients actively receiving

antioxidant therapy find increased survival as a treatment

outcome (Simone 2007). 

INTRAVENOUS VITAMIN C AS CANCER

TREATMENT; CONTROLLED HUMAN TRIALS

Table 1 presents 12 controlled human trials of intravenous

vitamin C for the management of several cancer types. In some

reports the specific cancer types are poorly defined, while in

others, a clearly defined protocol of combined chemotherapy

and intravenous vitamin C is described.  

One paper presented (Padayatty 2006), published in the

Canadian Medical Association Journal, highlights what is

likely to become the future of intravenous Vitamin C therapy

in cancer. The paper includes contributions from the

National Cancer Institute, the National Institute of Health,

Centers for Cancer Research, and McGill University. The

paper presents only three cases, however each case is of

advanced, incurable cancer, documented with the highest

standard of objective histopathological assessment. All three

cases achieved long-term remission, with intravenous

vitamin C the likely basis for the observed outcomes. The

authors call for a reevaluation of intravenous vitamin C as a

complementary tool for cancer management.

Since the publication of this paper, several leading cancer clinics

across North America have begun adding intravenous vitamin

C to various cocktails used for the treatment of refractory

multiple myeloma (See table 1). Please refer to table 2 for a

commonly implemented protocol of intravenous vitamin C in

complementary cancer management.

While it may remain the generally held opinion of oncologists

across the country that intravenous use of vitamin C is

inappropriate for cancer treatment, leading oncology units in

North America have revived interest in this safe, non-toxic

and effective chemotherapeutic strategy. It will invariably

take several decades for the medical masses to become aware

of recent successes of I.V. vitamin C in various clinical

settings. Thankfully, the Naturopathic community never lost

interest in this treatment strategy, and such therapies have

remained available to patients since the pioneering work of

Pauling and Cameron.  

CONCLUSION

The ability of vitamin C to prolong survival, improve quality of life,

and reduce adverse effects of conventional cancer therapies has

been reproducibly demonstrated over several decades. Recent

research efforts of leading cancer clinics strongly supports previous

reports of profound positive impact from the intervention. 

Opposition to the use of intravenous vitamin C by oncologists is

frustrating. It forces us to question the motives of such

practitioners; is the ultimate goal best-possible patient care, or

compliance with rigorously controlled trials of experimental

chemotherapeutic drugs. The use of complementary strategies

confounds results of such studies, and is ultimately a common

basis for discouraging the use of complementary medicine in

cancer management.

The ultimate decision regarding the course of patient care lies

in the hands of the patient. As the use of intravenous vitamin

C and other complementary strategies in cancer management

become more commonplace, medical practitioners will

invariably be compelled to reexamine the evidence as it pertains

to such strategies.  !
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