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Dear Editor,

Reviews and meta-analyses frequently pool diverse compounds 
under the single heading of “antioxidants,” as if membership 
in that category predicted a common biological effect. I write 
to argue, using selenium as a case in point, that this lumping 
obscures more than it reveals.

The divergence within the category is substantial. According to 
PubMed, while high-dose vitamin E has been associated with 
increased all-cause mortality, and a large meta-analysis found 
that beta-carotene supplementation increased mortality and 
stroke risk, the same analysis reported that omega-3 fatty acids, 
folic acid, and coenzyme Q10 conferred benefits on specific 

outcomes-so the label “antioxidant” spans agents that harm, 
agents that do nothing, and agents that help, depending on the 
endpoint.

Selenium illustrates the point sharply. According to PubMed, 
although the epidemiological data are described as somewhat 
controversial, numerous studies suggest selenium compounds 
can negatively affect cancer progression, and in vitro and 
animal work has linked selenium supplementation to reduced 
cell migration, invasion, angiogenic factors, and metastasis in 
several cancer types, prompting proposals that selenium may act 
as an anti-metastatic as well as a preventive agent. This is a very 
different profile from that of high-dose Vitamin E.
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Ahmed: Not One Category

When such heterogeneous agents are combined into a single 
“antioxidant” effect estimate, the result can be a meaningless 
average that misrepresents every constituent. A null pooled 
estimate may hide a harmful agent and a beneficial one canceling 
out; a harmful pooled estimate may unfairly tarnish compounds 
with genuine promise. Either way, the category label has done 
analytical harm.

I would encourage authors and editors to resist treating 
“antioxidants” as a unified intervention class. Mechanism, 
chemical form, dose, target tissue, and clinical context all differ 
across these compounds and should be specified and analyzed 

separately. Selenium’s distinctive profile is a reminder that the 
shared ability to donate an electron in a test tube is not a sound 
basis for grouping agents in a clinical meta-analysis.

Sincerely,

Mueen Ahmed KK
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