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ABSTRACT 
Background: COVID 19 pandemic is a systemic inflammatory condition 
caused by novel severe acute respiratory syndrome (SARS)CoV 2 virus 
infecting humans. The role of pro inflammatory cytokines such as interleukin 
(IL) 6, IL 12, IL 8 and tumour necrosis factor alpha causing dysfunctional 
immune response during the disease progression leads to acute respiratory 
distress syndrome and systemic organ failure. Ferritin is linked with COVID 
as a feature of respiratory oxidative stress (ROS) generation and secondary 
tissue damage. On the other side NTproBNP (N terminal pro brain natriuretic 
peptide) a heart failure marker also carries prognostic value in noncardiac 
conditions such as lung disease like in chronic obstructive pulmonary disease. 
However, its role in patients with COVID-19 and its prognostic value is still 
not well-established. Also, the relationship of ferritin an inflammatory marker 

with NTproBNP released in widespread alveolar damage or multi‑organ 
failure, and eventually death is not available widely.  
Aim: The aim of the study is to evaluate the possible association between 
the N-terminal pro-brain type natriuretic peptide (NT-proBNP) levels and 
ferritin as a prognostic or diagnostic marker in COVID19 cases. 
Methods and Material: This is a institutional record based cross sectional 
study, collected from records of patients admitted over a period of 4 months 
(July 2020-October 2020) at Jayadeva Institute of Cardiac sciences, 
Bengaluru, Karnataka, India. A total of 100 covid-19 patients were selected 
as per convenient sampling with CI-95% from the MRD case chart. 
Descriptive statistical analysis of data was done. Categorical variables such 
as age and gender were presented in (n)%. Continuous variables were 
expressed as mean±SD. ANOVA test was used to compare the parameters 
between quartiles (Q1- Q4) of Ferritin, p<0.05 was considered to be 
statistically significant. Pearson’s correlation coefficient was applied to 
analyse the correlation between study variables. The p-value <0.05 was 
considered statistically significant.  
Results: The Random Blood glucose (RBG) was 117±60 which is on a higher 
range. Age is positively correlated with ferritin though minimal with r value 
0.26 with p<0.01. Correlation with NTproBNP and age was r value 0.13 
with p 0.19 with no statistical significance. Correlation between ferritin and 
NTproBNP was statistically significant with r value 0.56 with p <0.001. 
Analysis of variance across the quartiles was statistically significant for 
NTproBNP with p0.04, the other being close with p<0.06 however the other 
variables didn’t show statistical significance. 
Conclusions: From the current study we conclude that serum NT pro BNP 
levels could be a marker of increasing severity of disease as it is seen with 
increasing quartiles of ferritin. A positive relationship exists between them 
Hence the cardiac stress marker elevated with inflammatory marker ferritin 
shows that both can be routinely used as a prognostic marker of COVID-19 
or one can act as a surrogate marker for other in resource deficient 
conditions. 
Key words: Inflammation, cardiac marker, prognosis, cascade, lung disease 
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Introduction 
COVID19 which had a global outbreak is a systemic 
inflammatory condition caused by novel SARS CoV2 virus 
infecting humans. Covid 19 is associated with release of 
pro inflammatory cytokines such as IL6, IL12, IL 8 and 
TNF alpha.1The cytokine storm is cascade of 
dysfunctional immune response presenting similar to 
influenza. The massive release of cytokines during the 
disease progression leads to acute respiratory distress 
syndrome and systemic organ failure.2 
 
For reasons still not completely understood some patients 
have poor outcomes and the factors responsible for 
determining these unfavourable factors are unclear. ROS 
generation and secondary tissue damage are postulated 
to be the association of increased ferritin levels in COVID 
cases.1,3 

 
As an indicator of disease progression and risk of 
mortality the levels of serum ferritin, d-dimer, lactate 
dehydrogenase, and IL-6 are found increasing during the 
worsening of the disease. Serum ferritin, has been found 
to be a feature of complication of viral infection, and 
those with compromised lung function seem more likely to 
have increased ferritin levels.2 
 
The presence of cardiac manifestations with or without 
previous history has been found in COVID 19 and also 
their association with mortality shown as altered cardiac 
biomarkers been reported in patients with COVID-19 
related to disease severity and mortality.4 
 
ProBNP is released from ventricular myocytes which 
breakdown to give active peptide B-type natriuretic 
peptide (BNP) and the inactive N-terminal proBNP (NT-
proBNP). The analyte is increased in response to high 
ventricular filling pressures, and hence it is routinely used 
as a marker for heart failure includes some cases of 
ischaemic insults.5 
 
NT-proBNP also carries prognostic value in noncardiac 
conditions such as lung disease like in chronic obstructive 
pulmonary disease However, its role in patients 
withCOVID-19 and data on its prognostic value is still not 
well-established.6,7 
 
The excessive activation of inflammatory and immune-
modulating pathways in patients with increasing severity 
of the disease, mandates the need for specific 
biomarkers of inflammation and immuno-activation in 
order to assist with management.7The laboratory tests 
combined with the clinical evaluation can allow a rapid 
assessment of the patient’s condition for the optimal 
approach in these COVID-19 patients. Serum ferritin is 
studied due to its potential diagnostic and prognostic 
role.2 
 
Studies have shown that the NT-proBNP levels are 
independently linked with the in-hospital mortality rates 
in subjects with COVID-19 pneumonia and without HF. 
NTproBNP was reported to be very high even in non 
severe cases. Thus, we believe that this biomarker can be 
used as a valuable prognostic parameter in such cases.8,9 

The objective of the present study was to evaluate the 
possible association between the N-terminal pro-brain 
type natriuretic peptide (NT-proBNP) levels and ferritin 
as a prognostic or diagnostic marker in COVID19 cases. 
 

Materials and Method: 
STUDY POPULATION 
This is an institutional record based cross sectional study, 
collected from records of patients admitted for over a 
period of 4 months (July 2020-October 2020) at Sri 
Jayadeva Institute of Cardiovascular Sciences and 
Research, Bengaluru, Karnataka, India. A total of 100 
covid-19 patients were selected as per convenient 
sampling with CI-95%. 
 
Inclusion criteria: RT PCR Diagnosed case of COVID 19 
admitted in the hospital for treatment and where 
patients’ laboratory investigations are available were 
selected for the study. The cases were discharged with 
treatment. 
 
Exclusion criteria: Pregnant women, death of patient 
and non-availability of required biochemical laboratory 
data were excluded from our study. 
 
DATA COLLECTION 
The details of patients through case sheets were 
collected from medical records section, and biochemical 
investigation data was collected from central laboratory 
records. Sample size of 100 patients were collected. 
Data from random blood sample investigated at the time 
of admission were used for analysis. The sample 
collection was done with the red top clot activator tube 
which was centrifuged at 4000 rpm for 5 minutes after 
25-30 mins for sample clotting. The biochemical 
parameters, random blood glucose, urea, creatinine, 
NTproBNP and ferritin were analysed using Cobas 
analyser. 
 
Estimation of blood glucose was done by Glucose 
oxidase and peroxidase method in cobas 8000 c702 
module.10 NTproBNP and ferritin was analysed by 
immune assay method on Cobas 8000 E602 module-
automated analyser and commercial kit as per manual’s 
instructions.11,12 
 
Serum Urea estimated by urease GLDH method as per 
kit protocol on in cobas 8000 c702 module instrument. 
Serum creatinine was measured using modified Jaffe’s 
kinetic method without deproteinization as per kit’s 
protocol.13 
 
STATISTICAL ANALYSIS: 
Descriptive statistical analysis of data was done. 
Categorical variables such as age and gender were 
presented in (n)%. Continuous variables were expressed 
as mean±SD. Analysis of variance (ANOVA)test was 
used to compare the parameters between quartiles (Q1- 
Q4) of ferritin, a p value <0.05 was considered to be 
statistically significant. Pearson’s correlation coefficient 
was applied to analyse the correlation between study 
variables. A p-value <0.05 was considered statistically 
significant.  
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Results 
The demographic characteristics of study groups are 
presented in [Table/Fig-1] for sex distribution and 
[Table/Fig-2] for age distribution. In our study, the 
average age was 44.7 ± 15 years, Majority of patients 
ie. 31% were within 26 to 35 years. With a male- 
female distribution of 48% and 52% respectively. 
 

 
[Table/Fig-1]: Sex distribution in study subjects 

Age in years N %  

<25 2 2  

26-35 31 31  

36-45 26 26  

46-55 19 19  

>56 22 22  

Total 100 100%  

[Table/Fig-2]: Age distribution in study subjects 
 
[Table/Fig-3] shows the mean ±SD of variables. The 
Random Blood glucose (RBG) was 117±60 which is on a 
higher range showing the patients had comorbid 
condition such as impaired glucose tolerance, Urea was 
22.8±18.9. Creatinine values were within normal range 
0.9±1.4 whereas creatinine in Q4 showed a above 
normal range which could indicate that the rise in ferritin 
levels has an effect on renal function or patients with 
compromised renal condition have increased 
inflammation and complications 

 
 

Variable Mean±SD 95%CI 

Age (years) 44.7±15 41.76-47.64 

RBS (mg/dl) 117.3±60 105.5-129 

Urea (mg/dl) 22.8±18.9 19-26.5 

Creatinine (mg/dl) 0.9±1.4 0.62-1.17 

NTproBNP (pg/ml) 107.2±174.4 73-141.3 

Ferritin (µ/L) 249.6±397 171.7-327.4 

[Table/Fig-3]: Variables result expressed as Mean±SD; NTproBNP: N terminal pro Brain natriuretic peptide 
 
[Table/Fig-4] shows the correlation among variables 
such as age with Biochemical parameters and between 
biochemical parameters. Age is positively correlated 

with ferritin though minimal r value 0.26 with p<0.01. 
Correlation with NTproBNP and age was r value 0.13 
with p 0.19 with no statistical significance. 

 
 

[Table/Fig-4]: Correlation among variables in COVID 19 cases. Pearson correlation coefficient; *p-value<0.05 
considered statistically significant 
 
Correlation between ferritin and NTproBNP was 
statistically significant with r value 0.56 with p <0.001 
[Table/Fig-5] Shows variable comparision across ferritin 
quartiles (Q1-Q4). FerritinQ1 (<39.5), Q2 (39.6 -102), 
Q3 (103-234), Q4(>235). The values expressed in 

mean ±SD. Analysis of variance across the quartiles was 
statistically significant for NTproBNP with p0.04, the 
other being close with p<0.06 however the other 
variables didn’t show statistical significance. 

 

 Q1(<39.5) Q2(39.6-102) Q3(103-234) Q4(>235) p value 

Age 40±12.9 47±15 42±10 50±19 0.06 

RBS 105.5±47.2 112±60 123±57 129±74 0.52 

Urea 18.7±13.3 22±9 21±9 30±33 0.18 

Creatinine 0.8±0.3 0.72±0.2 0.77±0.2 1.42±2.7 0.24 

NT pro BNP 60±65.8 93.4±96 84.7±111 191±299 0.04* 

[Table/Fig-5]: Variables across ferritin quartiles; *p-value<0.05 considered statistically significant 
Results expressed as Mean±SD; 
 

  

Gender distribution

male female

 Ferritin p value NTproBNP p value 

Age 0.26 <0.01* 0.13 0.19 

NTproBNP 0.56 <0.001*   
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Discussion 
It is shown that up to 15% of COVID-19 patients have 
severe clinical manifestation, resulting in acute 
respiratory distress (ARDS) leading to death.14The 
burden was huge and limited resources in developing 
countries like India, created a shift on to the role of 
laboratory medicine to aid in clinical decision making 
and risk stratification.14,15 

 

In the present study we found that serum level of NT 
proBNP was positively correlated with ferritin levels and 
which was also shown across the quartiles of ferritin. 
Study by Selcuk M et al.8 concluded that NTproBNP 
levels were linked with in hospital mortality in COVID 19 
pneumonia and without heart failure. Similar conclusion 
was found in Juan Caro-Codón et al.16study. A meta 
analysis study by Sorrentino et al also showed that 
NTproBNP was related with critically ill and patients who 
succumbed to. 
 

Study by Ahmed et al15 showed that ferritin 
concentration to be a promising predictor of mortality, 
though, might not reliably predict severity but due to its 
availability it can be a useful marker for risk 
stratification and treatment plan in combination with 
other biochemical markers. This could be emphasised as 
we found a positive correlation between NTproBNP and 
ferritin in our study. 
 

The combination of cTnI and NT-proBNP seemed to show 
superior predictive value for the composite events 
compared with each individual component.17 
 

Study by Lalani K et al18 showed that age was 

independent predictors of mortality in COVID‑19 
patients similarly our study has shown age to be 
positively correlated with both ferritin and NTproBNP. 
The mean age in Q4 was higher than other quartiles. Our 
study also had 22% of patients >56 years. A feedback 
mechanism exists between cytokines and ferritin19which 
is shown as Ferritin, an acute-phase protein to be 
elevated in inflammation of both infectious and non 
infectious nature as it is associated with cell damage, 
oxidative stress, and the severity of chronic disease 
processes.20 

 

It is believed to be the role of pro-inflammatory 
cytokines that through liver produce several proteins like 
C-reactive protein (CRP) and ferritin. Also ferritin may 
have an active pathogenic role by stimulating pro-
inflammatory pathways. Thus, both are interconnected. 
21,22 
 

Patients with comorbid condition like hypertension, 
diabetes, cerebrovascular illness are more likely to suffer 
from acute cardiac damage and mortality as a result of 

COVID‑19 infection. ACS is a well‑known COVID‑19 
consequence, and its pathophysiology might be linked to 
the virus’s hypercoagulable condition, which causes 
coronary artery thrombosis. The cytokine storm is caused 
by unchecked and overreactive immune responses, 

resulting in widespread alveolar damage or multi‑organ 

failure, and eventually death from COVID‑ 19.18 

Study by Lei Gao et al23, showed plasma NT-proBNP 
was positively correlated with age, similarly our 
observation saw a weak positive correlation with 
NTproBNP and age with r value 0.13 with p 0.19 but 
with no statistical significance. 
 
Lalani K et al18, study reported serum creatinine levels in 
the severe disease group were substantially greater than 
those in the milder group which was also seen in our study 
as creatinine of 1.42 ±2.7 was found in Q4 whereas in 
Q1to Q3 was <1mg/dl though the features cannot be 
compared with disease severity as severity levels were 
not considered in the current study .Report by Lippi et 
al24found creatinine and urea to be increased in non 
survivors. N-terminal natriuretic peptide (NT-proBNP) is 
associated with a worse prognosis in patients with 
ARDS14 

 
Cardiovascular manifestations play a significant role in 

predicting mortality among COVID‑19 patients. 

Whereas study by Lalani K et al reported that in the 
multivariable regression analysis, ferritin was not an 
independent predictor of mortality. Study by Chen et 
al25reported that serum ferritin levels were significantly 

higher in the severe COVID‑19 group compared to the 
mild disease group. A similar relationship may exist 
between COVID-19 and NT-proBNP.7  
 
Key information connecting routinely performed clinical 
and analytical markers can be provided by assessment 
of NT-proBNP. In particular, a high level of NT-proBNP 
may suggest clinicians to be precautious and to timely 
perform a more accurate cardiac evaluation. Assessing 
NT-proBNP may represent a surrogate of invasive 
monitoring in poor resource setting and support the 
medical therapy14 
 

Limitation 
Relatively small sample size. A larger prospective study 
will be required to establish the clinical utility of NT 
proBNP in flu like disease like COVID. In addition, Other 
cardiac markers like troponin were not studied. The 
association with severity of disease were not studied. 
 

Conclusion 
From the current study we conclude that serum NT pro 
BNP levels could be a marker of increasing severity of 
disease as it is seen with increasing quartiles of ferritin. 
A positive relationship exists between them Hence the 
cardiac stress marker elevated with inflammatory 
marker ferritin shows that both can be routinely used as 
a prognostic marker of COVID-19 or one can act as a 
surrogate marker for other in resource deficient 
conditions. 
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