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Errors in a meta-analysis on vitamin C and post-operative atrial fibrillation

There are several errors in the meta-analysis on vitamin C and post-
operative atrial fibrillation (POAF) by Hu et al. [1].

Hu et al. stated in their methods that “studies that met the following
criteria were included: randomized controlled trials (RCTs) of adult
patients who underwent cardiac surgery; patients randomly assigned to
receive vitamin C or placebo ... Any studies of non-randomized designs

. were excluded” [1, p. 59]. However, Hu included the study by
Carnes et al. although that was not an RCT, instead “an age- and
gender-matched control group (not receiving ascorbic acid) was retro-
spectively selected” [2, p. 3]. In addition, Hu did not include the data of
two so far largest vitamin C and POAF trials that found no effect of
vitamin C against POAF and therefore remained unpublished, leading
to publication bias [3]. Hu claimed that “funnel plots showed no evi-
dence of publication bias” (p. 60), but the existence of those 2 un-
published large negative trials obviously proves that there is publica-
tion bias.

Hu et al. calculated that the effect of vitamin C on POAF was
OR = 0.47. However, Altman [4] pointed out that “the odds ratio [OR]
should not be interpreted as an approximate relative risk [RR] unless
the events are rare in both groups (say, less than 20-30%)”. In Hu's
Fig. 2, the lowest incidence of POAF in the placebo groups was 19%,
and 6 out of 8 studies had incidence of POAF over 30% in their placebo
groups [1]. In such a case the OR does not properly approximate RR.
Instead, the OR can substantially exaggerate the effects for common
outcomes [4]. Thus, Hu's OR = 0.47 does not indicate that vitamin C
reduced the risk of POAF by 53%. Hu should have calculated the effect
of vitamin C on the RR scale instead.

In their Fig. 4, Hu et al. stated that the standard devation (SD) of the
mean duration of ICU stay in the vitamin C group was 24.9 hours in the
trial by Colby et al. [5]. However, Colby reported in their Table 1 and
text that the SD for the duration of ICU stay was 249.9 hours in their
vitamin C group, i.e. 10 times greater than Hu claimed. Evidently, such
a big error leads to a large error in the pooled estimate of effect, but also
generates great exaggeration of the heterogeneity between the included
trials. Hu wrote “compared with placebo group, vitamin C adminis-
tration was not associated with any length of stay, including in the ICU”
[1, p. 60]. However, I calculated that there was strong evidence from 10
RCTs that vitamin C shortened the ICU stay in the POAF trials by 7.4%
(P = 0.002) [3]. This divergence in conclusions seems to be largely
caused by Hu's 10-fold error in the SD value of the Colby trial men-
tioned above.

Although the general conclusion of Hu et al. that vitamin C has
some efficacy against POAF is consistent with trial reports, there is very
strong evidence of heterogeneity in the effect [3], even though Hu
claimed that there was “no significant heterogeneity (I = 44%;
P =0.09)” [1, p. 60]. High level heterogeneity has important im-
plications as it guides further research. Five trials in the USA found no
benefit, discouraging further research in the USA [3]. However, positive
findings in less wealthy countries suggest that the effect of vitamin C
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should be further studied in such countries [3].
Provenance and peer review
Not Commissioned, internally reviewed.
Ethical approval
NA.
Source of funding
No funding currently.
Author contribution
I am the only author.
Conflicts of interest
No conflicts of interest.
Research registration number
NA.
Guarantor
I am the only author.
References

[1] X.Hu, L. Yuan, H. Wang, C. Li, J. Cai, Y. Hu, C. Ma, Efficacy and safety of vitamin C
for atrial fibrillation after cardiac surgery: a meta-analysis with trial sequential
analysis of randomized controlled trials, Int. J. Surg. 37 (2017) 58-64 https://doi.
org/10.1016/j.ijsu.2016.12.009.

[2] C.A. Carnes, M.K. Chung, T. Nakayama, H. Nakayama, R.S. Baliga, S. Piao, et al.,
Ascorbate attenuates atrial pacing-induced peroxynitrite formation and electrical
remodeling and decreases the incidence of postoperative atrial fibrillation, Circ. Res.
89 (2001) E32-E38 https://doi.org/10.1161/hh1801.097644.

[3] H. Hemild, T. Suonsyrja, Vitamin C for preventing atrial fibrillation in high risk
patients: a systematic review and meta-analysis, BMIC Cardiovasc. Disord. 17 (2017)
49 https://doi.org/10.1186/s12872-017-0478-5.

[4] D.G. Altman, J.J. Deeks, D.L. Sackett, Odds ratios should be avoided when events are

common, BMJ 317 (1998) 1318 https://doi.org/10.1136/bmj.317.7168.1318.

J.A. Colby, W.T. Chen, W.L. Baker, C.I. Coleman, K. Reinhart, J. Kluger, et al., Effect

of ascorbic acid on inflammatory markers after cardiothoracic surgery, Am. J. Health

Syst. Pharm. 68 (2011) 1632-1639 https://doi.org/10.2146/ajhp100703.

[5

Harri Hemila

Department of Public Health, POB 20 University of Helsinki,
Tukholmankatu 8 B, FI-00014, Helsinki, Finland

E-mail address: harri.hemila@helsinki.fi.

1743-9191/ © 2019 1JS Publishing Group Ltd. Published by Elsevier Ltd. All rights reserved.


http://www.sciencedirect.com/science/journal/17439191
https://www.elsevier.com/locate/ijsu
https://doi.org/10.1016/j.ijsu.2019.01.025
https://doi.org/10.1016/j.ijsu.2016.12.009
https://doi.org/10.1016/j.ijsu.2016.12.009
https://doi.org/10.1161/hh1801.097644
https://doi.org/10.1186/s12872-017-0478-5
https://doi.org/10.1136/bmj.317.7168.1318
https://doi.org/10.2146/ajhp100703
mailto:harri.hemila@helsinki.fi
https://doi.org/10.1016/j.ijsu.2019.01.025
https://doi.org/10.1016/j.ijsu.2019.01.025
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijsu.2019.01.025&domain=pdf

	Errors in a meta-analysis on vitamin C and post-operative atrial fibrillation
	Provenance and peer review
	Ethical approval
	Source of funding
	Author contribution
	Conflicts of interest
	Research registration number
	Guarantor
	References




