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Abstract 

Introduction: Ferritin  widely recognized as a representative of total body iron stores, its prognostic utility is 

linked with COVID-19. This study was aimed at evaluation of the association of ferritin with severity in 

Coronavirus disease 2019 (COVID-19), hospitalized patients and to test the hypothesis that it is an independent 

predictor  of mortality. 

Material and Methods: This study was conducted at Gandhi medical college and hamidia hospital Bhopal. 

Medical records of all in-patients including both genders, and all age groups with documented COVID-19 from 

1st January to 10th August 2021 were reviewed. The subjects were divided into two categories severe and non-

severe COVID-19; and survivors and non-survivors. The details were 

recorded on a pre-structured performa. Between-group differences were tested using the Mann–Whitney’s   U-

test. The receiver operating characteristic curve was plotted for ferritin with severity and mortality. A binary 

logistic regression was used to identify variables independently associated with mortality.  

Results: A total of 336  in patients were  reviewed as declared COVID-19 positive during  the study duration, 

and  157 were included in the final analysis including 108 males and 49 females. Statistically significant 

difference in ferritin was found in the two categories based on severity and mortality.  Binary  logistic  

regression  showed  ferritin to be an independent predictor of all-cause mortality supplemented with an AUC of 

0.69 on ROC analysis.  

Conclusions: Serum ferritin concentration is a promising predictor of mortality in COVID-19 cases. 

 

Keywords: Ferritin COVID-19  Severe Mortality ,Prognosis 
 

Introduction 

Coronavirus disease 2019 (COVID-19) that emerged 

in December 2019 in Wuhan (Hubei, China), and  

occupied the entire globe , with many countries 

experiencing the second wave [1]. Even though the  

evolving clinical course and presentation continue to 

perplex the medical fraternity, cases infected with 

this severe acute respiratory syndrome coronavirus 2 

, present with severe pneumonia and organ targeted 

injuries involving the liver, heart, and kidneys  [2]. 

There was  a  need for early risk stratification 

systems and biomarkers to predict disease 

progression, to identify high-risk patients at an early 

stage of the infection [3–5].  

The primary inciting event, associated with severity 

and mortality has been the inflammatory cytokine 

storm, characterized by sudden and excess release of 

pro-inflammatory cytokines including inflammatory 
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cytokines released by macrophages particularly the 

interleukins IL-6, IL- 10, and tumor necrosis factor 

(TNF-α) [6]. With this  event of the 

pathophysiological mechanism in perspective, 

biochemical analysis of plasma inflammatory 

markers and positive acute phase reactants including 

ferritin could be useful for predicting the disease 

progressio  

[7]. Ferritin occurs as a cytosolic protein in most 

tissues, although a mitochondrial form also exists and 

nuclear localization has been pro- posed [8]. Even 

though widely recognized as a representative of total 

body iron stores, its prognostic utility is linked with 

acute and chronic inflammatory processes and is  

raised in a variety of such disorders, including 

chronic kidney disease, rheumatoid arthritis, and 

autoimmune disorders, etc. [9]. 

In a study from China with twenty COVID-19 cases, 

it was found that individuals with severe diseases 

often present with increased serum ferritin levels, 

with a statistically significant difference between 

severe and mild categories [10].  Another study 

conducted using records from a large multi-hospital 

New York City health system demonstrated poor 

performance of serum ferritin for the prediction of 

mortality  [11] 

Material and Methods 

This retrospective observational study was conducted 

at Gandhi medical college and hamidia hospital 

Bhopal.  This work has been reported in line with the 

STROCSS criteria  [12]. 

Medical records of all in-patients including both 

genders and all age groups with SARS-CoV-2 

positive on a reverse-transcriptase polymerase chain 

reaction (PCR) test from 1st January to 10th August 

2021 were reviewed. The PCR specimen was 

collected on a nasopharyngeal swab using Cobas® 

SARS-CoV-2 Qualitative assay for use on the 

Cobas® 6800/8800 Systems (Roche Molecular 

Systems). 

The demographic details, length of stay in the 

hospital, and outcome (survived or expired) at the 

time of discharge along with the results of ferritin 

levels were recorded on a pre-structured 

questionnaire. Of all the COVID-19-positive patients, 

only hospitalized patients aged 18 years and older 

with a ferritin level available over admission were 

included in the analysis.  Serum  ferritin  was  

measured  by  Chemiluminescence immunoassay 

(CLIA) on the Siemens Advia Centaur immunoassay 

analyzer   using   the   manufacturer’s   

recommendations.   Results  are expressed as 

nanogram of ferritin per microliter of serum (ng/mL). 

For internal quality control, 2 levels of manufacturer-

provided controls (low and high) were run with each 

batch of analyte while the laboratory is accredited by 

the College of American Pathologists (CAP), 

ensuring optimal external quality assurance. 

For assessing the role of ferritin in mortality 

prediction, the study sample was further divided into 

two groups i.e. survivors and non- survivors.  

Likewise,  two  groups  were  formulated  to  assess’ 

severity, being defined as having either of the two 

criteria; requiring intensive care admission or assisted 

respiration based on invasive ventilation or non-

invasive oxygen support. 

The data was analyzed using Statistical Package for 

the Social Sci- ences (SPSS) version 26 (IBM Corp., 

Armonk, NY). As the data that was skewed; median 

values were  reported along with interquartile   ranges 

(IQR) for continuous variables. Between-group 

median differences were tested using the Mann–

Whitney’s U-test for continuous. P < 0.05 was 

considered statistically significant and P < 0.01 as 

highly significant. The receiver operating 

characteristic curve (ROC) was plotted to further 

appraise the relationship of ferritin with severity and 

mortality respec- tively and the area under the curve 

(AUC) calculated. The cut-off values were 

determined as the maximum value giving the best 

balance between sensitivity and specificity. 

Moreover, a binary logistic regression was also used 

to evaluate the association with  mortality. 

Results 

A total of 336 inpatients were reviewed as declared 

COVID-19 positive during the study duration. 

Ninety-seven cases i.e. 29% were excluded in the 

data collection phase as they opted out . The study 

sample was further scrutinized based on the exclusion 

criteria and a total of 157 cases were included in the 

final analysis as shown in Fig. 1. There were a total 

of 86 (55%) cases in the severe category and out of 

these 28 (33%) progressed to mortality. Whereas, 71 

(45%) of the non-severe category survived. 
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The demographic details, length of hospital stay, and 

serum ferritin levels in the severe and non-severe 

groups and survivor and non- survivor groups 

respectively are depicted in Table 1 and Table 2. 

Median    ferritin    being    828.5(IQR:    428.5–

1386.7)    and    357.5(IQR: 198.91098) ng/mL was 

found to be significantly higher in the severe group 

compared to the non-severe cases group respectively 

(p value 0.005) however the association with severity 

was lost on binary logistic regression analysis (p 

value 0.082). Whereas, the ferritin levels with a 

median value of 1096.4 ng/mL in the non-survivor 

group, were found to be significantly higher 

compared to survivors (p-value 0.02) and was found 

to be an independent predictor of mortality on binary 

logistic regression  (p-value 0.02).  Furthermore,  

older  age  and  increased duration of hospital stay 

were also revealed as variables independently 

associated both with severity and mortality as shown 

in Tables 1 and 2. 

ROC curve analysis was used to compare the 

performance of ferritin as a predictor of mortality and 

severity. Ferritin was a slightly better predictor of 

mortality than severity, with an AUC of 0.69 (95% 

CI:0.58–0.79) and 0.66 (95% CI: 0.57–0.74) 

respectively as illustrated   in 

Fig. 2. The optimal cut-off for prediction of mortality 

was 574.5 ng/mL with a sensitivity of 82% at the cost 

of specificity i.e. 51%. Whereas, for the prediction of 

severity the optimal cut-off identified was 354 ng/mL 

with a sensitivity of 80% at a compromised 

specificity i.e. 50%. The study sample was further 

categorized into three categories based on serum 

ferritin levels <500, >500, and >1000 ng/mL, and the 

case distribution according to severity and mortality 

was assessed as shown in Fig. 3. In the third category 

of >1000 ng/mL most of the severe cases (n 39, 40%) 

and the majority of the expired   cases (n 14,  50%) 

were placed. 

 

 

Fig. 1.  Flow diagram of data scrutiny of  cases 

 

Table 1 Case Details and ferritin in Severe Vs Non-Severe Group  

      

  Severe Cases 

(n = 86) M:F 

(60:26) 

Non-Severe 

Cases (n = 71) 

M:F (48:23) 

Mann–

Whitney’s U-

test (p-value) 

Mann–

Whitney’s U-

test (p-value) 

Age in Years 59.5(52-72) 54(39-68) 0.528 0.01 
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(Median IQR) 

Length of hospital 

stay in days (Median 

IQR) 

13(8-20) 8(4-12) 0.001 0.002 

Ferritin in ng/mL 

(Median IQR) 

828.5(428.5-

1386.7 

357.5 

(198.91098) 

0.005 0.082 

P  < 0.05 statistically significant and P < 0.01 highly    significant. 

Table 2 Case details and ferritin in Survivor Vs Non-Survivor group 

  Survivor Cases 

(n = 129) M:F 

(87:42) 

Non-Survivor 

Cases (n = 28) 

M:F (21:07) 

Mann–

Whitney’s U-

test (p-value) 

Mann–

Whitney’s U-

test (p-value) 

Age in Years 

(Median IQR) 

56 (44.5–66) 65.5 (57.25–

76.25) 

0.008 0.0001 

Length of hospital 

stay in days 

(Median IQR) 

9 (6–14) 17 (5–25.75) 0.022 0.012 

Ferritin in ng/mL 

(Median IQR) 

548.9 (248.1–

1137.9) 

1096.4 (609.75–

1614.5) 

0.02 0.024 

P  < 0.05 statistically significant and P < 0.01 highly    significant. 

 

 

Fig. 2.  ROC analysis for ferritin against severity and mortality. 
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Fig. 3.  Distribution of cases (n) with hyperferritinemia in the four study groups. 

Discussion 

Ferritin   being   a   commonly   used   biomarker in 

hematologic disorders is widely available and it is 

relatively inexpensive. The logistics, availability, and 

financial benefits pose ferritin as a potential tool for 

COVID-19 risk stratification. 

This retrospective analysis of 157 COVID-19 

patients admitted to a large tertiary referral center, 

shows that ferritin levels, either obtained at 

presentation or near to admission, are a relatively 

nonspecific test in predicting the evaluated outcomes, 

namely all-cause mortality, and severity. This was 

shown via several analytic techniques, including 

ROC analysis obtained at optimal cutoff ferritins. 

There seemed to be some moderate predictive power 

in ferritin being able to discriminate all cause 

mortality with an AUC of 0.69 and a significant 

association on binary logistic regression. Likewise, 

Bennouar S et al. have also reported an AUC of 0.63 

for severity in prediction in a cohort of 330 Algerian 

patients with COVID-19 in the period between the 

27th of March and 22nd of April 2020 [13]. Another 

study by Jonathan et al., based on a retrospective 

review of 942 adult COVID-19 cases from New York 

city health system database, have also reported 

almost similar AUC for mortality and severity in 

COVID-19, being 0.63 and 0.68 respectively [14]. 

Pastora J et al. in a systematic review on the utility of 

ferritin in COVID-19 has revealed that ferritin 

concentrations of COVID-19 patients were generally 

within the normal range of less than 400 ng/ml in 

patients with the non-severe disease [7]. However,     

hyperferritinemia (ferritin  level  > 400  μg/L),  was  

observed  in  patients  with  a severe disease on 

admission, precisely between 1.5 and 5.3 times 

higher in patients. In conjunction, our study also 

exhibited significantly higher results in the severe 

category of cases. Pastora J et al. also evaluated 

studies comparing ferritin levels on admission 

between COVID-19 pa- tients between survivors and 

non-survivors and demonstrated that non-survivors 

showed ferritin levels on admission around 1400 

ng/mL, which is between 3 and 4 times higher than 

that observed in  survivors. 

Likewise, our findings with a median ferritin of 

1096.4 (IQR: 609.75–1614.5) ng/mL in the all-cause 

mortality group was coherent with similar studies 

reported from China. 

Our study reported a male predominance with 

COVID-19 (n 108, 69%). Likewise, a retrospective 

cohort study of 239 hospitalized COVID- 19 cases 

from Lombardy, Italy reported 71% of cases being 

males and another report from Wuhan China reported 

75% [15,16]. Furthermore, the increasing of the 

patients was an independent predictor of mortality as 

well as a significant association was noted with 

severity, with the median age being 65.5 years and 56 

years in the non-survivors and severe category. 

Results reported by Luo Xiaomin et al. in 298 

COVID-19 cases from China spanning from 30 

January to 20 February 2020  our findings, where a 

high proportion of mortality was noted for the age 

group above 60 years and increasing age was linked 

with disease advancement [17]. In association with 



Dr. Thakur Dilbagh Singh et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 5, Issue 1; January-February 2022; Page No 51-57 
© 2022 IJMSCR. All Rights Reserved 
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 
P

ag
e5

6
 

P
ag

e5
6

 

our findings, the global literature has also 

demonstrated a high association of mortality with 

older age and mortality  in  COVID-19 [18,19]. 

Our study certain limitations, mostly due to its 

retrospective nature. Less than half of the patients in 

our original data set had a ferritin value recorded, the 

missing set if included could potentially affect our 

findings. This study only evaluated ferritins drawn 

within 2 days of presentation, we did not explore the 

impact of serial ferritins over time and how changes 

in ferritin values could predict outcomes. 

Conclusion 

Due to statistically significant results obtained and its 

widespread availability, it is a useful marker of risk 

stratification in COVID-19 and can be considered in 

combination with clinical details and other laboratory 

tests while designing the patient centered treatment 

plans. 

References 

1. L. Jafri, S. Ahmed, I. Siddiqui, Impact of 

COVID-19 on laboratory professionals-A  

2. descriptive cross sectional survey at a clinical 

chemistry laboratory in a   developing country, 

Ann. Med. Surg 57 (2020 Sep 1) 70–75,  

3. S. Ahmed, L. Jafri, H. Majid, A.H. Khan, F. 

Ghani, I. Siddiqui, Challenges amid COVID-19 

times-Review of the changing practices in a 

clinical chemistry laboratory from a developing 

country, Ann. Med. Surg (2020 Jun 6),   

4. J. Liu, L. Yao, X. Pan, et al.,  Neutrophil-to-

lymphocyte ratio predicts severe illnesspatients 

with 2019 novel coronavirus in the early stage, J. 

Transl. Med. 18 (1) (2020)  206,   

5. B.M. Henry, H.S. Maria, B. Stefanie, et al., 

Hematologic, biochemical and immune 

biomarker abnormalities associated with severe 

illness and mortality    in coronavirus disease 

2019 (COVID-19): a meta-analysis, Clin. Chem. 

Lab. Med. 58 (7)  (2020)   1021–1028,   

6. L. Tan, W. Qi, Z. Duanyang, et al., 

Lymphopenia predicts disease severity of 

COVID-19: a descriptive and predictive study, 

Sig Transduct Target Ther 5 (1) (2020)  33,   

7. G. Chen, D. Wu, W. Guo, Y. Cao, D. Huang, H. 

Wang, T. Wang, X. Zhang, H.   Chen, H. Yu, X. 

Zhang, M. Zhang, S. Wu, J. Song, T. Chen, M. 

Han, S. Li, X. Luo, J.  Zhao, Q. Ning, Clinical 

and immunological features of severe and 

moderate coronavirus disease 2019, J. Clin. 

Invest. (2020),  

8. J. Go´mez-Pastora, M. Weigand, J. Kim, et al., 

Hyperferritinemia in critically ill COVID-19 

patients - is ferritin the product of inflammation 

or a pathogenic mediator? Clin. Chim. Acta 509 

(2020) 249–251,  

9. W. Wang, M.A. Knovich, L.G. Coffman, F.M. 

Torti, S.V. Torti, Serum ferritin:  past present 

and future, Biochim. Biophys. Acta 1800 (8) 

(2010) 760–769,  

10. Zhou B, She J, Wang Y, Ma X. Utility of ferritin, 

procalcitonin, and C-reactive protein in severe 

patients with 2019 novel coronavirus disease. 

(DOI:  

11. Jonathan Feld, et al., Ferritin levels in patients 

with COVID-19: a poor predictor of mortality 

and hemophagocytic lymphohistiocytosis, Int. J. 

Lit. Humanit. (2020),  

12. R. Agha, A. Abdall-Razak, E. Crossley, N. 

Dowlut, C. Iosifidis, G. Mathew, et al., The 

STROCSS 2019 guideline: strengthening the 

reporting of cohort studies in surgery, Int. J. 

Surg. 72 (2019) 156–165, 

13. Salam Bennouar, et al., Usefulness of biological 

markers in the early prediction of corona virus 

disease-2019 severity, Scand. J. Clin. Lab. 

Invest. (2020) 1–8,  

14. J. Feld, D. Tremblay, S. Thibaud, A. Kessler, L. 

Naymagon, Ferritin levels in patients with 

COVID-19: a poor predictor of mortality and 

hemophagocytic lymphohistiocytosis, Int. J. Lit. 

Humanit. 42 (6) (2020 Dec) 773–779,  

15. D. Piovani, E. Brunetta, A. Aghemo, M. Greco, 

M. Ciccarelli, C. Angelini, A. Voza, P. Omodei, 

E. Vespa, N. Pugliese, Early predictors of 

clinical deterioration in a cohort of  239 patients 

hospitalized for Covid-19 infection in Lombardy, 

Italy,    J.  Clin. Med. 9 (5)  (2020 May) 1548,     

16. F. Wang, Y. Yang, K. Dong, Y. Yan, S. Zhang, 

H. Ren, X. Yu, X. Shi, Clinical characteristics of 

28 patients with diabetes and Covid-19 in 

Wuhan, China, Endocr. Pract.  (2020  May  1),  

17. X. Luo, W. Zhou, X. Yan, T. Guo, B. Wang, H. 

Xia, L. Ye, J. Xiong, Z. Jiang, Y. Liu, B. Zhang, 

W. Yang, Prognostic value of C-reactive protein 

in patients with coronavirus 2019, Clin. Infect. 

Dis. 71 (16) (2020 Nov 19) 2174–2179,  



Dr. Thakur Dilbagh Singh et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 5, Issue 1; January-February 2022; Page No 51-57 
© 2022 IJMSCR. All Rights Reserved 
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 
P

ag
e5

7
 

P
ag

e5
7

 

18. Andrew Clark, et al., Global, regional, and 

national estimates of the population at increased 

risk of severe COVID-19 due to underlying 

health conditions in 2020: a modelling study, 

The Lancet Global Health 8 (8) (2020) e1003–

e1017,  

19. TieLong Chen, et al., Clinical characteristics and 

outcomes of older patients with coronavirus 

disease 2019 (COVID-19) in Wuhan, China 

(2019): a single-centered, retrospective study, J. 

Gerontol.: Series A (2020),  

20. Jacobs, F. Miller, M. Worwood, M.R. Beamish, 

C.A. Wardrop, Ferritin in the serum of normal 

subjects and patients with iron deficiency and 

iron overload, Br.Med.  J.  4  (1972)  206–208. 

 


