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INTRODUCTION 

The coronavirus disease-2019 (COVID-19) caused by 

the severe acute respiratory syndrome coronavirus-2 

(SARS-CoV-2) has rapidly developed into a global 

outbreak characterized by a human-to-human 

transmission, since December 2019
[1,2]

 The World Health 

Organization (WHO) declared COVID-19 as a pandemic 

on March 11, 2020. Patients with comorbidities such as 

diabetes, cardiovascular disease, underlying respiratory 

diseases and cancer are at high risk of severe 

complications and even death. The cytokine storm is an 

uncontrolled and dysfunctional immune response in the 

immunopathogenic mechanism of COVID-19 similar to 

the one in severe influenza; inflammatory cytokines 

including TNF-α, IL-6, IL-12 and IL-8 are released in a 

massive amount during the disease progression  causing 

potential acute respiratory distress syndrome (ARDS) 

and systemic organ failure.
[3,4,5]

 Evidence shows that the 

levels of serum ferritin are increased during worsening of 

the disease, providing an indication of the risk of 

mortality.
[5]

 This review paper is focussed on the 

association between the serum ferritin level and clinical 

characteristics of COVID-19 patients.  

 

Ferritin and Hyperferritinemia 

Ferritin is an iron storage protein regulated post-

transcriptionally by cellular iron status via iron-

responsive elements in its messenger RNA. Assay of 

ferritin in blood helps to understand how much iron can 

be stored in the body.  Decreased ferritin level in blood 

indicates the iron deficiency and increased level indicates 

elevated iron storage may be due to liver disease, 

rheumatoid arthritis and other inflammatory conditions.  

High intracellular iron concentrations result in increased 

ferritin expression, whereas iron deficiency inhibits 

expression.
[6]

  However, ferritin is also an acute-phase 

protein and serum concentrations are increased in 

conditions of inflammation.
[7]

 During liver damage, 

ferritin leaks from hepatocytes and plasma 

concentrations increase. The ferritin measurable in the 

serum appears to be mainly derived from macrophages
[8]

 

and does not contain storage iron but reflects overall 

storage iron and ferritin concentrations in the liver and 

other tissues.
[9]

 

 

Hyperferritinaemia is a condition in which the body 

has an excess of ferritin – a protein involved in storing 

iron, due to its ability to bind to it. It is caused by the 

excessive inflammation due to the infection is associated 

with the admission to intensive care unit (ICU) and high 

mortality and represents an indication to recognize high-

risk patients to guide the therapeutic intervention to 

control inflammation.
[10,11,12]

 Serum ferritin, a feature of 

hemophagocytic lymphohistiocytosis (sHLH), which is a 

known complication of viral infection is closely related 

to poor recovery of COVID-19 patients and those with 

impaired lung lesion are more likely to have increased 

ferritin levels.
[5,13,14]

  

 

Ferritin and Covid-19 

A study states that the non-survivors with COVID-19 

had a significantly higher level of ferritin compared with 

the COVID-19 survivors. Heterogeneity was observed in 

the meta-analysis. However, the sensitivity analysis 

showed the stability of the pooled results after the leave-

one-out analysis. The meta-regression showed no 
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significant effect of age, gender and case number on the 

polled results in the metaanalysis.   

 

Cecconi et al revealed that ferritin can aid the early 

identification and management of patients at risk of 

clinical deterioration leading to ICU transfer or death in 

hospitalized COVID-19 patients.
[15]

 The changes of 

ferritin levels in the COVID-19 patients are not only 

higher in non-survivors than in survivors, but also 

increase with the worsening of the disease. Similarly, a 

biphasic changing pattern of ferritin was observed in 

COVID-19 patients subjected to solid organ transplant 

between ICU and non-ICU patients.  The ferritin levels 

increased during the stay, with a later peak at day 19 in 

the ICU patients, who have higher rate of mortality and 

co-infection than non-ICU patients. However, no 

significant changes of ferritin levels were observed in 

COVID-19 patients during ICU stay by Bolondi et al.
[16]

 

 

Association of Ferritin with Treatment   

The ferritin level was found related to intensive 

supportive care in patients with diabetes, including ICU 

transfer and treatment with mechanical ventilation, as 

demonstrated by Herold et al,
[17]

 which was in 

accordance with the study of Cecconi et al.
[15]

  Ayanian 

et al also indicated that high levels of ferritin were 

associated with ICU admission, intubation and death.
[18]

  

However, our meta-analysis result showed no significant 

difference in the ferritin levels between ICU versus non-

ICU subgroup although they were significant between 

ICU versus non-ICU when the patients suffered of 

diabetes. In the study of Dimopoulos et al,
[19]

 eight 

severe COVID-19 patients were positive for the 

hemophagocytosis score
[20]

 and were diagnosed with 

secondary hemophagocytic lymphohistiocytosis, which 

can lead to 67% mortality after 28 days. All the patients 

who showed clinical worsening including the increased 

levels of serum ferritin, received treatment and improved 

at the end of the treatment, showing a lower HScore and 

decreased sHLH parameters including ferritin.  In the 

study by Cavalli et al, COVID-19 patients with ARDS 

and high inflammatory response (high CRP and ferritin) 

improved after treatment with a high-dose anakinra, but 

the study did not mention ferritin as the outcome. 

However, patients who died or were subjected to 

mechanical ventilation showed higher baseline levels of 

ferritin compared with those who survived or were 

mechanical ventilation-free.
[21]

   

 

In a study in which off-label tocilizumab was used in 63 

patients with severe COVID-19, a significant 

improvement in laboratory parameters was observed 

after treatment, including ferritin, CRP and D-dimer.
[22]

  

Similarly, Toniati et al also showed that tocilizumab can 

improve the prognosis of COVID-19 patients with 

ARDS, ferritin, CRP and fibrinogen levels that steadily 

decrease after 10 days of tocilizumab treatment.
[23]

  

Ramiro et al observed that patients with COVID-19-

associated cytokine storm syndrome treated by 

tocilizumab and glucocorticoids have better treatment 

benefit, especially those with serum ferritin levels above 

the median value of 1419 μg/L.
[24]

  However, Perez-Saez 

et al found that the level of CRP rather than the one of 

ferritin decreases after tocilizumab treatment in patients 

who needs kidney transplant and the decrease is 

positively related to survival.
[25]

 In the study by Sengupta 

et al, a significant mean reduction of 43% in ferritin level 

was observed in COVID-19 patients after treatment with 

exosomes derived from allogeneic bone marrow 

mesenchymal stem cells.
[26] 

 

Increased ferritin levels could be indicative of a strong 

inflammatory reaction in COVID-19 and recent studies 

suggest that increased levels of circulating ferritin levels 

play a critical role by contributing to the development of 

a cytokine storm.
[27,28]

 resembling macrophage activating 

syndrome.
[29]

  Timely control of the cytokine storm in its 

early stage through immunomodulators and cytokine 

antagonists, as well as the reduction of lung 

inflammatory cell infiltration, is the key to improve the 

treatment success rate and reducing the mortality rate of 

patients with COVID-19. In this regard, ferritin 

evaluation could be an early, available and easy to use 

screening tool to assess the disease severity at the first 

admission in the emergency department. This test might 

be of crucial importance for the timely identification of 

patients at higher risk of an adverse outcome. 

 

Ferritin is a key mediator of immune dysregulation, 

especially under extreme hyperferritinemia, via direct 

immune-suppressive and pro-inflammatory effects, 

contributing to the cytokine storm.
[30]

 It has been 

reported that fatal outcomes by COVID-19 are 

accompanied by cytokine storm syndrome, thereby it has 

been suggested that disease severity is dependent of the 

cytokine storm syndrome. Many individuals with 

diabetes exhibit elevated serum ferritin levels,
[31-33]

 and it 

is known that they face a higher probability to experience 

serious complications from COVID-19.
[34]

  

 

In a study it was found that individuals with severe and 

very severe COVID-19 exhibited increased serum 

ferritin level, being serum ferritin in the very severe 

COVID-19 group significantly higher than in the severe 

COVID-19 group.
[35]

 In agreement with this, another 

study revealed that in patients who died by COVID-19, 

ferritin levels were high upon hospital admission and 

throughout the hospital stay. The median values of serum 

ferritin levels after day 16 of hospitalization exceeded 

the upper limit of detection in these patients, suggesting 

that ferritin levels increased.  Also, Chen et al analyzed 

the clinical characteristics of 99 patients, in which 63 of 

them had serum ferritin way above of the normal 

range.
[36]

 Elevated ferritin levels were found also in 

autopsies of 12 patients whose cause of death was 

SARS-CoV-2 infection.
[37]

 An analysis of the peripheral 

blood of 69 patients with severe COVID-19 revealed 

elevated levels of ferritin compared with patients with 

non-severe disease. Therefore the serum ferritin levels 

were closely related to the severity of COVID-19.
[38]

 



Dhananjayan.                                                                 European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com            │         Vol 8, Issue 1, 2021.           │          ISO 9001:2015 Certified Journal         │ 

  

240 

Finally, laboratory findings in patients with severe 

COVID-19 showed data consistent with cytokine storm 

involving elevated inflammatory markers, including 

ferritin, which has been associated with critical and life-

threatening illness.
[39]

 A possible strategy to decrease 

ferritin levels might be the treatment with iron chelators.  

Deferoxamine may be good, since is a non-toxic iron 

chelator clinically approved by the Food and Drug 

Administration (FDA) and is effective for long-term iron 

chelation therapy in beta-thalassemia and other maladies 

involving iron overload.
[40] 

Manipulations decreasing 

dietary iron should also be considered as they have been 

shown to modify serum ferritin levels.
[41,42]

  

 

CONCLUSION 

It is concluded that serum ferritin levels were closely 

related to the severity of COVID-19. The laboratory 

reports in Covid-19 patients showed data consistent with 

cytokine storm involving increased ferritin levels in the 

blood, which has been associated with critical and life-

threatening illness.  
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