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Use of Antioxidants During
Chemotherapy and Radiotherapy
Should Be Avoided
Gabriella M. D’Andrea, MD

ABSTRACT Many patients being treated for cancer use dietary supplements, particularly

antioxidants, in the hope of reducing the toxicity of chemotherapy and radiotherapy. Some

researchers have claimed, furthermore, that antioxidants also increase the effectiveness of

cytotoxic therapy and have explicitly recommended their use. However, mechanistic consider-

ations suggest that antioxidants might reduce the effects of conventional cytotoxic therapies.

Preclinical data are currently inconclusive and a limited number of clinical studies have not found

any benefit. Clinicians should advise their patients against the use of antioxidant dietary supplements during chemotherapy or

radiotherapy. Such caution should be seen as the standard approach for any unproven agent that may be harmful. (CA Cancer J Clin

2005;55:319–321.) © American Cancer Society, Inc., 2005.

INTRODUCTION

Practicing oncologists are commonly asked by their patients if there is anything they can do to reduce the toxic
effects of chemotherapy and radiotherapy and, if possible, help fight their cancer. The topic of perhaps greatest
interest is vitamins and other nutritional supplements. It is estimated from survey data that 50% of cancer patients use
some kind of dietary supplementation.1,2 Patients often understand in a general sense that supplements “help protect
the body,” and the mechanism for protection against chemotherapy and radiotherapy toxicity is well understood.
Radiotherapy and many chemotherapy agents act by producing free radicals; some vitamins and supplements,
including vitamins C and E, are antioxidants and bind to free radicals, preventing oxidative damage.

Preclinical Evidence

There are considerable in vitro and animal data showing that vitamin C and other antioxidants can protect cells
against radiation and chemotherapy.3-5 It seems likely that they would therefore reduce treatment-related toxicities
and there are promising, although not unequivocal, data that this indeed is the case.6-10 However, it also follows that
antioxidants might protect cancer cells, thereby reducing the oncologic effectiveness of cytotoxic therapy. This is the
reason why most oncologists discourage patients from using antioxidants during treatment.

Proponents of antioxidant therapy believe that this policy is mistaken and expressly recommend that antioxidants should
be taken during chemotherapy and radiotherapy. They claim that the protective effects of antioxidants are selective for
normal cells, such that they can reduce toxicities without compromising oncologic efficacy. It is also sometimes claimed
that antioxidants are directly cytotoxic and/or can actually increase the effectiveness of cytotoxic treatments. These claims
are based on a variety of laboratory studies. For example, in vitro studies have reported that vitamins A, C, and E, as well
as carotenoids, can enhance the effectiveness of chemotherapy and radiotherapy.11-15 Yet some laboratory data suggest that
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COMPLEMENTARY&ALTERNATIVE METHODS The term ‘‘complementary

and alternative methods’’

(CAM) refers to products and regimens that individuals may employ either to enhance wellness, relieve symptoms of disease and side effects

of conventional treatments, or cure disease. CAM articles provide evidence-based information on promising complementary and alternative

methods, and inform clinicians of methods that may harm patients.
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antioxidants might compromise the efficacy of
cytotoxics. For example, the mechanism by
which oxidized dehydroascorbic acid universally
enters cells via glucose transporters and accumu-
lates inside the cells in its reduced state (ascorbic
acid) has been well described.16 Cancer cells have
been shown to exhibit upregulation of these fa-
cilitative glucose transporters and hence take up
more glucose and more vitamin C than their
normal neighbors.17 This would suggest that the
protective effect of vitamin C might be even
greater for tumors than for normal cells. It has
been empirically demonstrated that cancer cells
can become resistant to oxidative injury by treat-
ment with vitamin C.18 Similarly, although there
are in vitro data suggesting a direct antitumor
effect for vitamin C, some investigators have
claimed that these effects depend on the culture
medium used and hence are of questionable va-
lidity.19

Clinical Evidence

Even if the laboratory data were not conflict-
ing and confusing, they would be insufficient
to guide clinical practice. There is no need here
to recount the reasons why it is inappropriate to
administer an agent to a cancer patient on the
basis of cell culture studies and why we require
data from human clinical trials. But it is worth
restating that the harmful effects of antioxidants
might be important even if they were small: a
reduction of only a few percentage points in the
efficacy of chemotherapy might lead to hundreds
or thousands of deaths every year. Human trials
therefore need to be large. There has been no
attempt to mount the kind of trial needed to
guide clinical practice, in which many hundreds
of patients are randomized to receive chemother-
apy or radiotherapy with or without antioxidants.
Nonetheless, the clinical trial literature does pro-
vide some interesting data.

The antioxidant perhaps most widely used for
treating cancer is vitamin C. The possibility that
this compound may be useful in the treatment of
cancer was first raised by Cameron and Campbell
in 1974.20 Subsequently, Pauling and Cameron
published research suggesting a survival benefit
from vitamin C.21 The use of historical controls
and the methods of patient selection weaken the

level of evidence provided by this study. Subse-
quently, two randomized double-blind trials
were conducted comparing placebo to vitamin C
in patients with advanced cancers.22,23 Neither
study was able to show any objective improve-
ment in disease progression or survival over pla-
cebo. Indeed, there seems to be somewhat worse
survival in the vitamin C group.

A study that more directly addresses the issue
of antioxidant use concurrently with cytotoxics is
that of Lesperance, et al.24 In this trial, 90 patients
with early stage breast cancer who were pre-
scribed megadoses of combination vitamins, min-
erals, and other antioxidants concurrent with
standard therapy were compared with 180 well-
matched controls. Breast cancer–specific survival
(P � .16) and disease-free survival (P � 0.07)
showed a trend toward worse survival in
antioxidant-treated patients. Although many
confounding factors may explain these differences
in survival, the data should concern any oncolo-
gist who has patients considering antioxidant
therapy.

It should also be noted that several large pre-
vention trials have reported clinical data showing
no benefit for supplementation. In fact, there are
reports that it may be detrimental. Two trials, the
Alpha-Tocopherol Beta-Carotene Cancer Pre-
vention Study (ATBCCPS)25 and the Beta-
Carotene and Retinol Efficacy Trial (CARET),26

demonstrated an increased relative risk for devel-
oping lung cancer in the high-risk cohort receiv-
ing beta carotene supplementation. A meta-
analysis of 14 randomized trials of antioxidant
supplementation for the prevention of gastroin-
testinal cancers found no evidence that antioxi-
dant supplements are effective. A subgroup
analysis of higher quality trials suggested a small
increase in mortality among people taking anti-
oxidants compared with those in the placebo
group.27 In the HOPE-TOO (Heart Outcomes
Prevention Evaluation—The Ongoing Out-
comes) trial, participants randomized to take ei-
ther 400 IU of vitamin E daily or a placebo did
not differ significantly with regard to incidence of
or mortality from cancer overall or cancers that
previous studies suggested might be prevented by
vitamin E (prostate, lung, oral, colorectal, breast,
and melanoma). However, people on vitamin E
were more likely to develop heart failure.28
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In another recent study, vitamin E had no
effect on the incidence of second primary head
and neck tumors among survivors of Stage I or II
head and neck cancer previously treated with
radiotherapy.29 Although these chemoprevention
trials are not directly applicable to the question of
antioxidant use during treatment for active
cancer, they do demonstrate that even though
there was a plausible mechanism for antioxidant
effect, good laboratory data, and promising results
from preliminary human studies, antioxidants
were found to do more harm than good when
tested in randomized trials.

Taken together with treatment studies, these
trials illustrate the complexity and the contra-

dictory nature of existing data. Further study is
necessary to clarify the role of antioxidants.

CONCLUSION

Pending the publication of suitable trials, cli-
nicians must be guided by existing data in the
context of a fundamental principle of medicine,
“Primum non nocere.” There are reasons to be-
lieve that taking antioxidants concurrently with
chemotherapy or radiotherapy might be harmful;
therefore, patients should be advised against it.
Contrasting evidence from extensive human
studies is needed before patients are advised to
take antioxidants during cytotoxic therapy.
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