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A Commentary on 


The Long History of Vitamin C: From Prevention of the Common Cold to Potential Aid in the Treatment of COVID-19 
by Cerullo G, Negro M, Parimbelli M, Pecoraro M, Perna S, Liguori G, Rondanelli M, Cena H, D’Antona G. Front Immunol (2020) 11:574029. doi: 10.3389/fimmu.2020.574029



Introduction

A review of the effects of vitamin C on the immune system and respiratory tract infections was recently published (1). We are the authors of a review of vitamin C and the common cold (2), which was cited in the article. We consider that some of the authors’ statements are inaccurate and here we describe the issues on which we disagree.



Statements on Vitamin C and the Common Cold

Cerullo stated “According to Pauling, a daily vitamin C intake of 1,000 mg can reduce the incidence of colds by about 45% (3, 4). However, other clinical studies with similar aims failed to demonstrate its efficacy [(5–8); references renumbered]”. The cited references do not support the last statement.

The large Anderson (1972) trial (5) did not fail to demonstrate the efficacy of vitamin C. In contrast, the abstract summarizes the findings as follows “there was a statistically significant difference (P <0.05) between the two groups in the number of subjects who remained free of illness throughout the study period. Furthermore the subjects receiving the vitamin experienced approximately 30% fewer total days of disability (confined to the house or off work) than those receiving the placebo, and this difference was statistically highly significant (P <0.001)” (5); see Table 1. This does not support the claimed inefficacy of vitamin C.


Table 1 | Effect of vitamin C on the proportion of participants with illness in the large Anderson (5) trial.



Karlowski et al. (1975) stated “the effects [of vitamin C] demonstrated might be explained equally well by a break in the double blind” (6). However, Hemilä showed that the statistical analysis in the Karlowski trial was flawed. The reanalysis concluded that “The most important conclusions from Karlowski’s study are that therapeutic vitamin C supplementation during a common cold episode appears to be as effective as regular supplementation, and that there appears to be linear dose dependency at least up to 6 g/day. These findings suggest that large therapeutic vitamin C doses might alleviate the symptoms of the common cold substantially” (9–11).

The Chalmers meta-analysis (1975) calculated that vitamin C shortens common cold duration just by 0.11 (0.24 SE) days (7). However, there were numerous errors in Chalmers’ calculations which when corrected led to an estimated reduction in cold duration of 0.93 (0.22 SE) days (9, 12, 13). This finding is significant statistically and clinically.

The Dykes and Meier review (1975) (8), also contained substantial errors as detailed previously (9, 13).

Cerullo also writes “Vorilhon et al. (14), analyzed eight RCTs and confirmed that vitamin C supplementation … is not effective, compared to placebo, in reducing the incidence of upper respiratory tract infections (URTI) in 3,135 children…, although the administration can reduce the duration of URTI by 14%”. However, we showed that the Vorilhon meta-analysis contained errors (15). Thus, the quoted figures are not correct.

Cerullo further writes “Kim et al. (16) carried out a large randomized, double-blind, placebo-controlled trial in 1,444 Korean soldiers, 695 of whom received vitamin C (6 g/day) for 30 days. They showed that the vitamin C group had a 0.80-fold lower risk of getting the common cold compared to the placebo group (n = 749).” The “0.80-fold lower risk” implies that there was a 20% reduction in the risk, however, 0.80 is the odds ratio which is inappropriate for common outcomes such as the common cold (17). The correct risk reduction for catching a cold was just 8.4% (18). Further problems are described elsewhere (18).



Statements on Vitamin C and Other Medical Conditions

The review by Cerullo et al. is also misleading on issues other than the common cold. With respect to vitamin C and pneumonia, they cite the Padhani (2020) meta-analysis (19) as follows “the most recent meta-analysis including 2,774 participants from seven clinical studies, underlined that current evidence is insufficient to sustain the efficacy of vitamin C supplementation in preventing or treating pneumonia, due to the small number of trials and very low quality of the existing results (19).”

The Padhani review also contains significant errors. We described several of these including the inclusion and exclusion of trials and the statistical calculations (20).

As to the effect of vitamin C on the mortality of ICU patients, Cerullo referred to the CITRIS-ALI trial as follows: “findings from the CITRIS-ALI study (21) showed a reduced mortality at day 28 in the vitamin C group (29.8%) compared to the placebo group (46.3%)”. Although the figures are correct, the CITRIS-ALI trial authors flagged concerns with multiple comparisons, which is not mentioned by Cerullo. That said, the multiple comparisons interpretation has been challenged (22). Furthermore, there was a significant difference between the vitamin C and placebo groups during the 4-day vitamin C supplementation period as mortality was decreased by 81% (95% CI 45% to 94%), whereas no difference between trial groups was seen after vitamin C administration was discontinued (22).



Discussion

Our meta-analysis on vitamin C and the common cold found that vitamin C did not decrease the average number of colds in general community trials (2). However, we found that in five trials with 598 physically active participants vitamin C decreased common cold risk by 52% (P < 0.00001) (2), yet this effect was not mentioned by Cerullo (1). Furthermore, in one of the largest trials to date, Anderson (1972) (5) found that the occurrence of outcomes “not confined to the house”, “not off work”, and “not ill during the trial” because of common cold related symptoms were all about 8 percentage points lower in the vitamin C group than in the placebo group (Table 1). This means that 1 in every 12 participants in the trial benefited from vitamin C.

Vitamin C is known to cure scurvy, but it may also have an effect on other conditions (2, 4, 5, 9–13, 21, 22). We consider that some parts of the Cerullo review did not adequately describe the reported effects of the vitamin. There has been much discussion over decades about vitamin C, unfortunately much of it erroneous. Solid evidence is required to determine whether vitamin C, which is cheap and safe, is effective against other conditions, without the bias that has often been caused by self-perpetuating errors.
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