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omplementary and alternative medicine is commonly used by patients with cancer. Anywhere from
22% to 69% of cancer patients may take herbal medicine, medicinal teas, vitamins and minerals, and use visualization techniques.1 There is often great pressure put on oncologists by their patients to support the use of and even to
prescribe alternative therapies for the treatment of cancer,
in particular when no cure or effective therapy exists. Although oncologists might dissuade their patients from pursuing therapies that are likely to be ineffective, in the face of
desperate circumstances many patients insist on taking
complementary and alternative medicine concurrently with
“standard” therapies. A critical concern of most oncologists
is whether use of complementary and alternative therapies
can cause harm, especially when taken concurrently with a
chemotherapy regimen that has a narrow therapeutic index.
But should our concern move beyond adverse events? If a
large proportion of patients are interested in alternative remedies that have biologically plausible therapeutic potential, it is
the responsibility of conventional medicine to encourage the
preclinical and clinical research necessary to demonstrate or
refute the efficacy and safety of these treatments, according to
the scientific method and rigorous standards set for conventional cancer therapies.2
The Office of Cancer Complementary and Alternative Medicine (OCCAM) at the US National Cancer Institute was established in 1998 for this purpose. Not only does it warn people
of the harmful effects of some alternative therapies, it also directs them toward available clinical trials of complementary
and alternative therapies for cancer and provides peer review
and funding for research into these therapies
(www.cancer.gov/cam/). OCCAM also provides guidelines to
standardize the reporting of cases of effective therapies. This
format was used by Padayatty and associates in this issue
(page 937) to report on 3 cases where advanced malignant
disease was effectively treated with high doses of intravenous
vitamin C therapy.3 The detailed and transparent reporting of
these cases, with pathologic review by the National Cancer Institute, raises, once again, the possibility that high-dose intravenous vitamin C therapy may be effective against some cancers.
However, these are only 3 individual cases of very different types of cancer, and in each case there is a possible alternative explanation for the positive outcome. One patient had
remission of renal cell carcinoma after vitamin C therapy;
however, spontaneous remission has been reported.4 This
possibility is correctly raised by Padayatty and colleagues.
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Another patient, before embarking on vitamin C therapy, underwent a transurethral resection of a stage T2 transitional
cell bladder carcinoma; this treatment alone can result in
long-term remission.5 In the third case described, a patient
with diffuse large B-cell lymphoma refused chemotherapy
but received radiation therapy. Radiation was once the standard of care for diffuse large B-cell lymphoma and can lead
to long-term remission, at least in earlier-stage cases.6 Furthermore, all 3 patients received other forms of complementary and alternative medicine that practitioners of alternative
medicine may argue are effective in treating these cancers.
Finally, these case reports omit the number of patients who
received high-dose intravenous vitamin C therapy with no effect. Because these cases were collected over many years
from several institutions, this number may be quite large and
the overall response rate quite low. Despite the possible alternative explanations for the favourable outcomes of the 3
patients, Padayatty and associates and CMAJ should be commended for publishing detailed case reports so that critical
appraisal is possible.
Although previous carefully performed randomized trials
of oral vitamin C therapy involving patients with advanced
cancer failed to demonstrate any therapeutic benefit,7,8 there
is recent evidence from laboratory experiments to support the
possibility that high-dose intravenous treatment might be
more effective. Chen and associates report that vitamin C levels achievable in vivo only by intravenous infusion are selectively cytotoxic in vitro to various cancer cell lines but not to
normal cells by a mechanism involving formation of hydrogen peroxide.9 This is consistent with a growing literature
that reactive oxygen species play an important role in the
mechanism of action of proven cancer treatments and that
impaired oxidation-reduction balance in cancer cells might
cause induced reactive oxygen species to selectively kill cancer
cells.10–12 Indeed, additional mechanistic studies may help define tumour types more likely to respond to this and other
strategies that induce reactive oxygen species.
There is, therefore, both ample interest and evidence to
support research of high-dose vitamin C administered intravenously as a treatment for cancer. At our institution, we have
taken the next step of conducting a phase I trial to establish
the safety and dosage of high-dose intravenous vitamin C
therapy for patients with advanced cancer; we are collecting
preliminary efficacy, quality-of-life and pharmacokinetic
data. Numerous pitfalls remain, including defining the most
biologically active dose, which tumour types might be most
sensitive and the potentially confounding role of additional
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concomitant complementary and alternative medicine. Nevertheless, continued rigorous preclinical and early phase clinical trials of high-dose intravenous vitamin C therapy will
provide a scientifically sound basis from which to accept or
reject this approach and thus best address the interests and
concerns of our cancer patients seeking alternative therapies.
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