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The current severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) pandemic
forces medical personnel to search for alternative
early diagnosis methods of the patient’s condi-
tion [1]. An essential element of the diagnosis
of a patient with COVID-19 is to understand the
impact of various laboratory tests on the sever-
ity of the disease. An example of this research
can be determining the level of ferritin, which is
considered an indicator of the body’s iron supply.
As iron levels fall, the blood ferritin levels fall [2].
The concentration of 1 ug/L corresponds to 8 mg
of iron in the reserve pool [3]. When healthy, 20%
of the body’s iron is bound to ferritin. Ferritin
bound iron accounts for 95% of the hepatic iron
stores. According to World Health Organization,
adult women’s norm ranges from 15 to 150 ug/L,
for men from 15 to 200 ug/L [4]. Moreover, fer-
ritin is considered an acute phase protein, so its
concentration also increases inflammation and
infections. This limits the possibility of using its

determination to assess systemic iron resources,
even in terms of the diagnosis of COVID-19 sever-
ity [5, 6]. Abbaspour et al. [7] showed that ferritin
is a crucial mediator of immune dysregulation via
direct immune-suppressive and pro-inflammatory
effects, contributing to cytokine storm.

The present study aimed to determine the
usefulness of ferritin as a predictor of a patient’s
severity with COVID-19 in a performer systematic
review and meta-analysis. This study followed the
Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA) guidelines [8] and the
Meta-analysis Of Observational Studies in Epidemiol-
ogy (MOOSE) guidelines for reporting systematic re-
views and meta-analyses of observational studies [9].

Three authors (L.S., J.S., and S.B) indepen-
dently searched relevant literature. The current
Pubmed, Embase, Cochrane, Web of Science, Scop-
us (from database inception to November 10, 2020)
was explored. The whole search strategy used
free words, including “ferritin” AND “COVID-19”
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Severe Non-severe Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cai Q 2020 617.5 142.5 58 367.5 45 240 8.7% 250.00 [212.89, 287.11] -
Chen G 2020 1,664.3 176.5 11 337.4 1,275.4 10 1.1% 1326.90 [529.56, 2124.24] —
Chen R 2020 1,094.5 251.5 203 5385 103 445 8.7% 556.00 [520.10, 591.90] =
Cugno M 2020 1,954.5 1,399.5 14 2,736.5 2,427.2 17 0.4% -782.00 [-2148.99, 584.99] ¢
Dahan S 2020 2,817.6 3,457.9 10 708.6 1,074.5 29 0.2% 2109.00 [-69.58, 4287.58] >
Ghweil AA 2020 440.3 87.3 30 268.6 57.7 17 8.7% 171.70 [130.13, 213.27] i
Guirao JJ 2020 1,560.1 591.6 6 1,044.2 221.2 68 2.4% 515.90 [39.62, 992.18]
Gunder R 2020 610.8 448.9 50 287.2 159.2 172 7.5% 323.60[196.92, 450.28] = =)
Huang H 2020 766.1 564.4 21 3043 251.8 43 5.1% 461.80 [208.95, 714.65]
Itelman E 2020 606.2 215 26 416.2 246.9 136 8.1% 190.00 [97.53, 282.47] —_—
LiuJ 2020 961.6  260.5 13 358.1 100.3 27 7.1% 603.50 [456.93, 750.07] —
Liu T 2020 827.2 916.9 69 155.7 187.3 ik § 5.3% 671.50 [428.49, 914.51]
Popov GT 2020 691.5 440.6 43 348.8 3249 95 7.1% 342.70 [195.69, 489.71] ——
Qin C 2020 876.3 166.5 286 546.7 90.2 166 8.8% 329.60 [305.92, 353.28] -
Shah A 2020 1,290.9 641.6 10 1,593.2 514.6 20 2.6% -302.30[-759.46, 154.86] N
SunY 2020 4,090.5 2,611.8 19 1,736.4 2,073.7 44 0.4% 2354.10[1029.48, 3678.72] »
Wang F 2020 1,346.9 989.9 35 821.1 6519 30 3.1% 525.80 [123.35, 928.25] — =
Xu X 2020 847.5 683.2 41 356.1 131.2 47 5.8% 491.40 [278.94, 703.86] —
XuY 2020 4,825 3,918.4 25 550 267.7 44 0.3% 4275.00 [2736.98, 5813.02] »
Zeng Z 2020 977.7 304.4 224 516.6 82.4 93 8.7% 461.10 [417.86, 504.34] ==
Total (95% ClI) 1194 1754 100.0% 406.98 [319.41, 494.55] <o
Heterogeneity: Tau? = 22528.72; Chi? = 339.26, df = 19 (P < 0.00001); I> = 94% k t + J
Test for overall effect: Z = 9.11 (P < 0.00001) 1000 =300 SevereONon—severSeOO 1000

Figure 1. Forest plot of ferritin levels in severe versus non-severe groups. The center of each square represents the
odds ratio for individual trials, and the corresponding horizontal line stands for a 95% confidence interval (Cl). The
diamonds represent pooled results; SD — standard deviation.

OR “SARS-CoV-2”. The reference lists of all
eligible trials and reviews were screened for ad-
ditional citations. Publications were restricted to
the English language.

Twenty studies reported ferritin levels in
severe and non-severe patient groups. Polled
analysis showed that it significantly correlated
higher ferritin levels with the more severe condi-
tion of the COVID-19 patient (MD: 406.98; 95%
CI: 319.41-494.55; p < 0.001; I*: 94%; Fig. 1). De-
tailed characteristics of the studies included in the
meta-analysis are presented in Supplementary
Digital Content. Higher ferritin levels were also
associated with more frequent hospitalization in
intensive care unit conditions (MD: 748.96; 95%
CI: 444.45-1053.48; p < 0.001; I’: 89%), and higher
mortality in COVID-19 patients (MD: 594.43; 95%
CI: 345.7-843.17; p < 0.001; I’: 99%; Supplemen-
tary Digital Content).

In conclusion, this systematic review and
meta-analysis show a close correlation between
ferritin levels and the state of the COVID-19 pa-
tient. Higher ferritin levels were associated with
a more severe patient condition, more intensive
care unit exposure, and higher mortality.
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