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Letter to the Editor 

Serum Ferritin is an independent risk factor for Acute 

Respiratory Distress Syndrome in COVID-19 
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ear Editor, 

Identifying the significant parameters for early progression to-

ard worse prognosis is fundamental for the management of

OVID-19 patients. 

In this Journal, Zhi Lin and colleagues 1 recently reported that

hinese patients with severe Sars-CoV2 disease showed higher lev-

ls of serum ferritin than patients with not severe one, confirm-

ng data from other authors on Chinese 2 , 3 and Caucasian popula-

ions. 4 , 5 

Here we aimed to establish the most suitable panel for rou-

ine prognostic serum laboratory testing in COVID-19 patients upon

rst admission to the Emergency Department. 

We thus enrolled 141 patients (59 females and 82 males, aging

4,48 ± 16,58 years) diagnosed as COVID-19 by means of real-time

olymerase chain reaction testing and admitted to the isolation

ard of Emergency Department at Policlinico Umberto I Hospital

n Rome, Italy, between March 2020 and June 2020. Serum sam-

les were collected from patients upon admission before starting

ny treatment and tested by Laboratory Department. 

Of all patients included, 81 patients (57%) showed mild disease

control group) and 60 (43%) showed acute respiratory distress

yndrome (ARDS) and systemic inflammation (severe group).

ig. 1 A shows the differences in the baseline characteristics

etween severe and non-severe COVID-19 patients. The severe

atients were older and more frequently males and showed sig-

ificant higher levels of C Reactive Protein (CRP), d -Dimer (D-D),

actate Dehydrogenase (LDH), Neutrophil to Lymphocyte ratio

NLR) and Ferritin. 

Serum ferritin levels were positively correlated with severity of

OVID-19 ( Fig. 1 B) and hyperferritinemia (ferritin level > 500 μg/L),

as observed in all patients with severe disease on admission.

oreover, ROC curve analysis confirmed the excellent prognos-

ic accuracies of serum Ferritin in discriminate patients with se-

ere clinical conditions. (AUC 0.939, CI: 0,894 to 0,985 p < 0.001)

 Fig. 1 C). 

The triaging of COVID-19 patients is based on a combination

f clinical, laboratory and instrumental parameters, mainly repre-

ented by Computed Tomography (CT). Thus, based on the sever-

ty of pulmonary impairment in CT scan and respiratory failure in

eed of mechanical ventilation, patients were further divided in 4

roups according to the WHO guidelines updated in May 2020 6 : 29
ttps://doi.org/10.1016/j.jinf.2020.09.006 
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atients with no CT alterations (Group 0-mild); 32 patients with

hanges in CT scan no oxygen (Group 1-moderate); 38 patients

ith CT scan plus oxygen (Group 2-severe) and 42 patients with

T abnormalities plus intensive care unit (ICU) admission (critical-

roup 3). 

Our data strongly confirm that increased levels of ferritin were

irectly related with the disease severity ( Fig 2 A). Particularly, not

nly severe group showed 2.6 times higher ferritin levels than the

ild group, but patients who needed admission to the ICU showed

.8 times higher ferritin compared to patients with mild COVID-19.

mong all parameters considered, we also noted that the NLR was

tatistically correlated with the severity of disease. ( Fig. 2 B). Con-

ersely, D-D, LDH and CRP increased only in the group of critical

atients (group 3), being substantially stable in the other groups

haracterized by mild, moderate and severe disease ( Fig. 2 , panel

, D, E). 

Multivariate logistic regression model adjusted for several

isease-related risk factors at admission, including age, sex, NLR,

-D, LDH, ferritin and CRP, demonstrated that serum ferritin re-

ulted as an independent predictor of disease severity in COVID-19

atients (OR = 1,0048, 95% CI, 1,0029 to 1,0083, p < 0,001.). 

If patients were grouped according to the serum ferritin level

ith a cut off of 500 μg/ml derived from the HLH-2004 7 crite-

ion, hyperferritinemia accounted for 48,22% (68/141) of patients

nd the hyperferritinemia group had a higher proportion of severe

ases (77,94% vs 10,30%, p < 0,001) than patients without hyper-

erritinemia. 

This is the first Italian report about the prognostic value of lab-

ratory biomarkers considering 4 groups of mild, moderate, severe

nd critical patients with COVID-19. We clearly demonstrated that

erum levels of ferritin progressively increased with the severity of

isease and correlate with poor prognosis in COVID-19 patients. 

Increased ferritin levels could be indicative of a strong inflam-

atory reaction in COVID-19 and recent studies suggest that in-

reased levels of circulating ferritin levels play a critical role by

ontributing to the development of a cytokine storm 

8 , 9 resembling

acrophage activating syndrome. 10 Timely control of the cytokine

torm in its early stage through immunomodulators and cytokine

ntagonists, as well as the reduction of lung inflammatory cell in-

ltration, is the key to improving the treatment success rate and

educing the mortality rate of patients with COVID-19. In this re-

ard, ferritin evaluation could be an early, available and easy to use

creening tool to assess the disease severity at the first admission

n the emergency department. This test might be of crucial impor-

ance for the timely identification of patients at higher risk of an

dverse outcome. 
eserved. 
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Fig. 1. 1A) Characteristics of the study population; 1B) Analysis of Variance of serum ferritin between severe (60) and non severe COVID-19 patients (81); 1C) ROC curve 

analysis of serum ferritin levels for the severity of COVID-19. 
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Fig. 2. 2A–F) Analysis of Variance – Categorized box and whisker plot of ferritin, NLR, DD, LDH, CRP and age according to COVID-19 severity; 2 G) Analysis of Variance and 

concentrations of ferritin, NLR, D-D, LDH, CRP and age according to COVID-19 severity. 
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