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Can on-admission anemia predict severe i
COVID-19 cases? A discussion about statistical
and clinical significance

Dear Sir,

I read the article titled “On-admission anemia predicts mortality in
COVID-19 patients: A single center, retrospective cohort study” pub-
lished in the American Journal of Emergency Medicine by Oh et al. [1].
According to the authors; anemia on admission was independently as-
sociated with increased odds of all-cause mortality in patients hospital-
ized with COVID-19. The study was conducted with an adequate sample
size in COVID-19 patients and it has several limitations regarding to its
retrospective design. However, I think it has also serious methodological
limitations. Given the rapid increase in emergency department (ED)-
based prognostic studies on COVID-19, readers need to be aware of
these limitations.

It is known that iron metabolism is impaired during the course of
COVID-19 infection. Anemia could be developed due to iron-restricted
erythropoiesis arising from alterations in iron metabolism. Iron avail-
ability is also impaired due to ferritin acting as an acute phase reactant
in the disease course [2,3]. A recent meta-analysis indicated that, a sig-
nificant difference in mean ferritin levels of 606.37 ng/mL was found be-
tween survivors and non-survivors, but not in hemoglobin levels.
Despite this finding, hemoglobin levels were found to be lower in severe
cases [2]. The results of the study of Oh et al. are compatible with the
current literature from this viewpoint. However, the authors cited two
previous studies on the topic that anemia could be an indicator for
COVID-19 severity. Like the current study, the studies of Bellmann-
Weiler et al. and Tao et al. also show that the limits of the confidence in-
terval forming the odds ratio are very wide and about to cut the value of
1.[4,5].

The first problem that stands out in the study of Oh et al. is the sam-
ple selection method: The authors stated that they randomly selected
750 of 4356 COVID-19 confirmed patients admitted to the emergency
department. It is unclear how this choice was made, it is not under-
standable why random sampling method was used for a retrospective
cohort study. The principles of this sampling are also not detailed, this
may cause a selection bias for a retrospective study.

The second important problem is how the hemoglobin values are
handled in the study. In the manuscript, the only place where we can
see the exact hemoglobin values of the patients is the demographic
and clinical characteristics table. Accordingly, the mean hemoglobin
values of patients with good outcome were found to be 11.22 + 2.99,
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and the mean hemoglobin values of patients with severe outcomes
were found to be 11.10 £ 2.91 (p = 0.658). As a result, the hemoglobin
difference between patients with good and severe outcomes is on aver-
age 0.1 g/dL. This difference is both statistically and clinically insignifi-
cant. In this comparison, in which hemoglobin is considered as a
continuous variable, it is not understood why it was converted into a
categorical (binary) variable in the multivariate model. It is quite clear
that there is no difference between the mean hemoglobin values across
different outcomes.

Due to these two problems, it is difficult to use anemia as a severity
marker in COVID-19 patients according to this results. Although ferritin
can be treated as an acute phase reactant in these patients, many con-
founding factors for anemia may accompany the clinical picture on ad-
mission to the ED. When creating a regression model for the severity
of COVID-19, all variables that describe the current clinical situation
should be included in the model, and a multicollinearity analysis should
be applied for potentially correlated variables before proceeding fur-
ther. In the regression analysis, dichotomization of data can result in ex-
aggerated or incorrect results.
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