
836 

 International Journal of Medicine and Public Health, Vol 14, Issue 4, October- December, 2024 (www.ijmedph.org) 

 

A B S T R A C T 

 
 

 

 

 
 
 

 
 
 

Original Research Article 

 

A HOSPITAL BASED RETROSPECTIVE STUDY TO 

EVALUATE THE SERUM FERRITIN AS A PROGNOSTIC 
FACTOR OF MORTALITY IN PATIENT’S WITH END 

STAGE OF LIVER DISEASE 
 

Vijyant Tak1, Rachit Gupta2, Rashmi Tak3, R. Pokherna4 
 
1Junior Specialist, Department of Gastroenterology, SMS Hospital & Medical College, Jaipur, Rajasthan, India. 
2Assistant Professor, Department of General Medicine, NIMS Medical College, Jaipur, Rajasthan, India. 
3Senior Demonstrator, Department of Pathology, SMS Hospital & Medical College, Jaipur, Rajasthan, India. 
4Senior Professor, Department of Gastroenterology, SMS Hospital & Medical College, Jaipur, Rajasthan, India.  

 

Background: Patients with end-stage liver disease (ESLD) show increased 

morbidity and mortality. The Model for End-stage Liver Disease (MELD) 

score is the preferred tool to predict 3-month survival in patients with ESLD. 

The aim of this study to investigate the serum ferritin level as a prognostic 

factor of mortality in patient’s with end stage of liver disease. 

Materials & Methods: A hospital based retrospective study of patients with 

end stage liver disease who were admitted to department of gastroenterology 

in SMS hospital and medical college during one year period. Demographic, 

clinical and biochemical markers were recorded. All other biochemical data 

were recorded within 24 h of the highest serum level of ferritin found in the 

patient’s EMR to ensure valid correlation with other biochemical and clinical 

parameters. Spearman rank correlation coefficient was used to assess the 

association of various parameters with serum ferritin, and a comparison of 

correlation coefficient was performed between the three groups.  

Results: The MELD score was significantly different between the three 

groups and with the rise in ferritin concentration there was an increase seen in 

the MELD score the median MELD score being 15, 20, and 24 in patients with 

serum ferritin <200 ng/mL, 200–400 ng/mL and more than 400 ng/mL 

respectively. The predictors which were significantly on univariate analysis 

were ferritin (p <0.0001), MELD score (<0.001**). Age and gender, were not 

significant on univariate analysis as predictors of 15 and 30 day mortality. 

Conclusion: We concluded that clearly reflect the prognostic significance of 

raised ferritin in patients with decompensated cirrhosis, however larger 

prospective trials are needed to validate these findings. 

Keywords: Decompensated Liver Cirrhosis, Mortality, MELD Score, Serum 

Ferritin. 
 

 

INTRODUCTION 
 

Patients with end-stage liver disease (ESLD) show 

increased morbidity and mortality, and up to 50% of 

subjects with decompensated cirrhosis die within 2 

years.[1] Subsequently, biological markers and 

scoring systems have been developed to assess the 

prognosis of such patients.  

Ferritin is an acute-phase protein and elevated serum 

levels are associated with a wide range of clinical 

conditions including diabetes mellitus,[2,3] chronic 

kidney disease,[4] inflammation,[5,6] and 

malignancy.[7] Patients suffering from liver diseases 

often present multiple of these factors.  

Significantly raised levels are well-described in 

patients with acute liver failure where it is 

considered as a marker of macrophage activation 

syndrome.[8,9] It is released after damage to 

hepatocytes and correlates with raised ALT 

implicating its presence in the cytosol of 
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hepatocytes. It can hence be considered as a 

surrogate marker of hepatic necro-inflammation or 

‘‘iron storage’’ in the liver. The serum concentration 

of ferritin varies by at least 25 percent during 

inflammatory processes.[10] Hyperferritinemia in 

chronic liver disease has been seen primarily in 

hereditary hemochromatosis and also secondary to 

iron overload in patients with metabolic syndrome 

and in patients with non-alcoholic fatty liver 

disease, alcohol related and viral related chronic 

liver diseases. In patients with NAFLD,[11] studies 

have shown that in patients without iron 

accumulation in the liver, elevated ferritin 

concentration is more reflective of histological 

damage rather than iron overload.[12] Iron causes 

oxidative stress by lipid peroxidation and hepatocyte 

damage, activation of hepatic stellate cells and has 

also been reported to cause malignant 

transformation of hepatocytes by causing DNA 

damage.[13]  

Recently, raised serum ferritin concentration was 

shown to predict mortality and liver related clinical 

events in patients awaiting liver transplantation in 

decompensated cirrhosis.[14] 

The Model for End-stage Liver Disease (MELD) 

score is the preferred tool to predict 3-month 

survival in patients with ESLD.[15] Several studies 

have evaluated the possibility for additions to 

enhance the predictive capability of the MELD 

score,16 including levels of sodium17and 

albumin.18 However, no studies have evaluated 

whether serum levels of ferritin can improve the 

predictability of the MELD score.[14] Furthermore, 

the MELD score is based on several parameters and 

must be calculated, which might limit its frequent 

use as a screening tool in clinical practice. The aim 

of this study to investigate the serum ferritin level as 

a prognostic factor of mortality in patient’s with end 

stage of liver disease. 

 

MATERIALS AND METHODS 
 

A hospital based retrospective study of patients with 

end stage liver disease who were admitted to the 

department of gastroenterology in SMS hospital and 

medical college during one year period.  

Inclusion criteria: Patients with cirrhosis diagnosed 

on the basis of suggestive clinical, biochemical, and 

imaging or histological features. 

Exclusion criteria: Patients with acute on chronic 

liver failure [APASL definition], hepatocellular 

carcinoma [HCC], pregnancy, comorbidities 

associated with poor outcome [extra-hepatic 

neoplasia, severe cardiopulmonary disease defined 

by a New York Heart Association score >3, or 

oxygen-dependent or steroid dependent chronic 

obstructive pulmonary disease], patients fitting 

criteria for primary hemophagocytic 

lymphohistiocytic syndrome, patients with evidence 

of iron overload with serum iron >150 gm/dl 

[confirmed with histology wherever possible], 

conditions associated with secondary iron overload 

like thalassemia, congenital dyserythropoetic or 

sideroblastic anemias. 

Methods 

Only patients in whom the serum ferritin level was 

determined at least once during hospitalization were 

included. Overall survival was documented by the 

treating physician during hospitalization and/or by 

routine follow-ups undertaken by our aftercare 

service, which noted a patient’s death in the EMR. 

‘Overall survival’ was defined as the time between 

the highest level of serum ferritin recorded up to the 

patient’s death. Demographic, clinical and 

biochemical markers were recorded. For collection 

of biochemical data, the highest level of serum 

ferritin recorded during hospitalization was 

documented. All other biochemical data were 

recorded within 24 h of the highest serum level of 

ferritin found in the patient’s EMR to ensure valid 

correlation with other biochemical and clinical 

parameters. 

Statistical Analysis 

Categorical variables were presented in number and 

percentage (%) and continuous variables were 

presented as mean ± standard deviation and median. 

Qualitative variables were correlated using Chi-

square test. Spearman rank correlation coefficient 

was used to assess the association of various 

parameters with serum ferritin, and a comparison of 

correlation coefficient was performed between the 

three groups. 

 

RESULTS 

 

For the study 55 patients were included who met the 

inclusion and exclusion criteria. Considering ferritin 

<200 ng/mL, 200–400 ng/mL and more than 400 

ng/mL there was no significant difference noted 

with respect to gender and age. The MELD score 

was significantly different between the three groups 

and with the rise in ferritin concentration there was 

an increase seen in the MELD score the median 

MELD score being 15, 20, and 24 in patients with 

serum ferritin <200 ng/mL, 200–400 ng/mL and 

more than 400 ng/mL respectively (table 1). 

The univariate hazard ratios of various predictors 

with corresponding estimated survival at 15 days 

and 30 days and C-index is given in Table 2. The 

predictors which were significantly on univariate 

analysis were ferritin (p <0.0001), MELD score 

(<0.001**). Age and gender, were not significant on 

univariate analysis as predictors of 15 and 30 day 

mortality. 
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Table 1: Baseline characteristics of the study cohort based on their serum ferritin concentration 

 

Serum ferritin <200 

ng/mL 

(n = 27) 

Serum ferritin 

200-400 ng/mL 

(n = 10) 

Serum ferritin 

>400 ng/mL 

(n = 18) 

p value 

Age (years), Mean± SD 50±11.8 51±12.7 52.7± 13.5 >0.05 

Sex (M:F) 24:3 8:2 12:6 >0.05 

OUTCOME 

Dead 2 (7.40%) 3 (30%) 5 (27.77%) 
<0.05* 

Alive 25 (92.60%) 7 (70%) 13 (72.22%) 

Baseline MELD,  

Median (IQR) 
15 (11-12) 20 (15-24) 24 (16-30) <0.001 

Final MELD score,  

Median (IQR) 
22 (16-28) 27 (22-36) 28 (22-37) <0.001 

 

Table 2: Baseline characteristics of survivors vs. non-survivors with univariate hazard ratios for prediction of 15 days 

and 30 days mortality 

Variable 
Total patients 

(n = 55) 

Survivors 

(n = 45) 

Non-survivors 

(n = 10) 

Univariate hazard ratio 

(HR), p value 

Age (years), Mean± SD 52.3 ± 12.78 51.4 ± 13.0 55.6 ± 12.7 1.012, >0.05 

Sex (M:F) 44:11 36:9 8:2 0.76, >0.05 

Serum ferritin (ng/ml) 

Median (IQR) 
213 (70-543) 174 (66-460) 403 (240-1100) 1.003, <0.05* 

Baseline MELD, Median 

(IQR) 
18 (13-24) 17 (13-23) 24 (16-29) 1.07, <0.001** 

Final MELD score, Median 

(IQR) 
25 (19-35) 25 (18-32) 37 (26-42) 1.08, <0.001** 

 

DISCUSSION 
 

Ferritin represents the principal protein for iron 

storage, and the liver is the main storage site of 

ferritin.[19] The iron is stored and occasionally 

exported back to the circulation via ferroportin in 

response to iron deficiency after being detoxified in 

the ferritin.[20] Moreover, it has been suggested that 

ferritin contributes to iron transport by sequestering 

iron when not required and releasing it when in 

demand.[21] Mounting evidence indicates that 

patients with liver diseases present higher levels of 

serum ferritin because necro-inflammation of liver 

tissues and release of ferritin from injured 

hepatocytes or a response to macrophage 

activation.[22,23] Serum ferritin concentration of more 

than 500 ng/mL has also been previously shown in a 

study by Walker et al. to predict 6 month and 1 year 

mortality with accuracy.[14] The effect of ferritin on 

mortality in this study was noted to be independent 

of MELD and patients with higher ferritin were 

reported to have an increased frequency of liver-

related clinical events. Weismuller et al,[24] in his 

study showed that a cut-off serum ferritin of 365 

ng/mL pre-transplantation best predicted recipient 

survival post-transplant. However, there are no 

studies available in the literature which have 

addressed the role of serum ferritin as a predictor of 

early mortality in patients with decompensated 

cirrhosis. 

In the present study, we hence looked at serum 

ferritin as a predictor of early mortality at 15 days 

and 1 month in a cohort of decompensated 

inpatients of cirrhosis. 

We categorized our patients into three groups based 

on ferritin concentration, i.e., less than 200 ng/mL, 

200–400 ng/mL, and more than 400 ng/mL. There 

was no difference in age and gender between the 

three groups. This finding is more important in 

context to Indian patients where the females are 

supposed to have comparatively lower body iron 

stores as compared to the males of same age. We 

also found a significant difference in MELD scores 

which are already established prognostic scores in 

patients with decompensated cirrhosis between the 

three groups. Repeatedly explored in the field of 

hepatology is probably due to the simplicity and 

cost-effectiveness in routine practice. Moreover, it is 

tempting to consider that survival may be increased 

by effectively managing and optimizing iron 

dysregulation, which is common in cirrhosis, 

because serum ferritin is a sensitive biomarker of 

iron homeostasis.[25,26] Likewise, ferritin acts as an 

acute phase reactant in response to inflammatory 

action and thus facilitates the progression of 

advanced-stage liver diseases such as fibrosis, 

cirrhosis, and HCC.[27] On the other hand, it has 

been demonstrated that ferritin can suppress 

intensive iron overload and bears anti-inflammatory, 

immunomodulatory, and hepatoprotective effects.[28] 

Collectively, the pleiotropic functions of ferritin 

make the interpretation of its clinical utility even 

more complicated. Another concern that should be 

addressed is whether ferritin can be independently 

associated with other traditional scoring systems 

(eg, CTP class or MELD) by adding more 

pathophysiological information or whether it is just 

an indicator of underlying liver disease severity. 

Our study done in hospitalized patients with 

decompensated cirrhotics not only provides more 

information on predictors of early mortality in these 

patients but also highlights the significance of 

ferritin as a prognostic biomarker. In previous 

studies which have looked into ferritin, patients with 
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sepsis were not included to exclude the effect of 

sepsis on raised ferritin considering it as an acute 

phase reactant. We however did not exclude these 

patients as bacterial infection or sepsis is an 

important cause of early death in these patients. 

Sepsis in itself was not recognized as a major 

predictor of death in our patients, possibly because 

we defined sepsis only in the presence of positive 

cultures and also patients with secondary iron 

overload were excluded from our study, leading to a 

potential of selection bias in the study cohort. 

 

CONCLUSION 
 

We concluded that clearly reflect the prognostic 

significance of raised ferritin in patients with 

decompensated cirrhosis, however larger 

prospective trials are needed to validate these 

findings. 
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