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A flaw on a meta-analysis of smoking and the severity
of COVID-19: the association should have been
endorsed

Dear Editor
Whether smoking links to the severity of coronavirus dis-

ease 2019 (COVID-19) is a vital topic that attracts attention
recently. Six meta-analyses focusing on this issue were indexed
by PubMed until 20 May 2020.1–6 Among those, the letter
Lippi et al .1 published in the European Journal of Internal
Medicine titled ‘Active smoking is not associated with severity
of COVID-19’ was special, because it had different conclu-
sions from the others. Although the general belief is that
smokers may have more severe outcomes in COVID-19, this
paper provides the opposite perspective.

There were flaws in this paper because of mistakes in data
collection and led to incorrect results of meta-analysis.7 The
case numbers were wrong in four out of five studies. The
extent of the error is rare in academic papers. Lo et al .8 also
pointed out there was a ‘null hypothesis significance testing
(NHST)’ flaw in this paper, and led to the inappropriate
conclusions.

In this letter, another flaw is disclosed: the results of the
meta-analysis are misleading. According to Fig. 1 of the paper,
the pooled odds ratio (OR) is 1.69 (95% confidence interval
[CI]: 0.41–6.92). The same data are used to calculate the
pooled OR by RevMan. Ver. 5.3, and the results turn out to
be 1.59 (95% CI: 1.04–2.42, P = 0.03) (Fig. 1). The results
should have had statistical significance.

The results of this letter are further compared with the
paper by Lippi et al .1 The ORs of individual studies are the
same, except for the study by Yang et al .9 (OR, 0.11 versus
3.03). Results of this letter should be correct. This study also
appears in another meta-analysis whose OR is the same as this
letter.2 The weights of individual studies are also the same and
indicate that Lippi et al .1 used the fixed-effects model in the
meta-analysis.

The weight of the study by Yang et al .9 is small (1.9%) and
could not have a significant impact on the results. The only
reason the Lippi et al .1 results were so different is that they
have used the pooled OR of the random effects model. In the
analysis of this letter, the pooled OR of the random effects
model is 1.66 (95% CI: 0.41–6.65), which is similar to Lippi
et al .1 paper. Because the choice between the fixed-effects
model and the random effects model dramatically changes the
conclusions, they should have stated clearly the reason for the
decision. They could not choose the random effects model
just because they preferred a wider confidence interval and
led to insignificant results.10 In any case, the forest plot in their
paper is wrong because it has the results of the random effects
model with the weights of the fixed-effects model.

In conclusion, Lippi et al .1 have flaws in data collection,
statistical analysis and inference of conclusions. The results

Fig. 1 The forest plot updated according to the original data.
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should have endorsed the association between smoking and
the severity of COVID-19.
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