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ABSTRACT
Aim: In this study, we aimed to establish the relationship between thoracic computed tomography (CT) findings at initial 
presentation and CRP and ferritin levels in 232 patients diagnosed with COVID-19. 
Material and Method: 232 patients who were diagnosed with COVID-19 and underwent a thoracic CT examination at our 
hospital between Apr 2020 and Aug 2021 were enrolled in this study. The study group was selected from among individuals 
aged 18-45 years without any chronic diseases and comorbidities. The patients' complaints, RT-PCR test results and blood 
biochemistry values from the medical records system, and CT imaging from the PACS system were reviewed retrospectively. 
Parenchymal lesions, ground-glass area, consolidation and combination of ground-glass area and consolidation observed on 
thoracic CT were considered typical findings. Blood samples were analyzed in the laboratory using standard methods. Routine 
blood tests were performed to measure serum C-reactive protein and ferritin levels. 
Results: Out of the 232 patients infected with COVID-19, 118 were female and 114 were male. While the mean age of all 
patients was 34.9, the mean ages of men and women were 34.9 and 35.2, respectively. No significant differences were observed 
between the ages of patients with and without lung involvement (32.9, 37.9, p=0.903, respectively). CT scan showed typical 
parenchymal findings in 140 patients out of whom 65 were male and 75 were female. With regard to the morphologic features 
observed on CT, ground-glass density was the most common (74 patients), followed by a combination of ground-glass density 
and consolidation (34 patients) and finally consolidation (32 patients). In statistical analysis, no significant differences were 
found in CRP values between patients with and without lung involvement, whereas a significant difference was noted in ferritin 
values (p=0.196 and p<0.001, respectively).
Conclusion: We examined the relationship between serum CRP and ferritin levels and lung involvement and established that 
there is a strong correlation between serum ferritin levels and lung involvement. Considering the radiation exposure caused by 
CT scans as well as the cost of the procedure, we are convinced that serum ferritin levels may help clinicians in terms of early 
diagnosis, especially in patients with suspected lung involvement.
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INTRODUCTION
Coronavirus disease-19 (COVID-19) is an infectious 
disease primarily involving the respiratory system 
that has first emerged in Wuhan, China (1). Following 
droplet transmission from person to person, a person 
can become infected via the contact of the virus with the 
mucosa. The most important clinical findings include 
infection symptoms such as fever, cough and myalgia (2). 
The disease, which is asymptomatic for the most part, 
may result in viral pneumonia, sepsis and even death 
(3,4). COVID-19 is diagnosed by direct detection of viral 
genomes in RT-PCR in upper respiratory tract samples. 
Although RT-PCR is considered as the best technique in 
diagnosing the disease, radiologic imaging started to be 

used more frequently due to false negative results and 
prolonged test result process brought about the former.  
In particular, CT with a sensitivity of up to 98% can help 
diagnose the disease on the basis of some parenchymal 
findings in the early stage even in asymptomatic patients 
(5,6).  However, CT should not be used as a screening 
method due to ionizing radiation (7). 

Typical findings such as peripherally located ground-
glass areas, consolidation, reticular pattern, septal 
thickening and nodules as well as atypical findings such 
as lymphadenopathy, pleural and pericardial effusion in 
the lung parenchyma may be observed during thoracic 
BT examination (8,9). Although COVID-19 often remains 
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localized and progresses only as a respiratory tract infection, 
it can sometimes transform into a widespread systemic 
form involving immunological and inflammatory processes 
(10). Several biomarkers are required to identify low, 
intermediate, and high-risk groups in diagnosed patients. 
Biomarkers measured in laboratory settings are helpful 
for prognosis and the prevention of serious complications. 
Studies have shown that elevated serum ferritin, CRP, lactate 
dehydrogenase, d-dimer, prothrombin time(PT) and IL-6 
levels increase the risk of morbidity and mortality (9,11,12). 

This article aims to determine the relationship between 
ferritin and CRP (C-reactive protein) values in 
COVID-19 patients with lung involvement by using 
thoracic computed tomography (CT) findings.

MATERIAL AND METHOD
232 patients who were diagnosed with COVID-19 and 
underwent a thoracic CT examination at our hospital 
between Apr 2020 and Aug 2021 were enrolled in 
this study. The study group was selected from among 
individuals aged 18-45 years without any chronic diseases 
and comorbidities. The patients' complaints, RT-PCR test 
results and blood biochemistry values from the medical 
records system and CT image from the PACS system were 
retrospectively reviewed. Patients with a history of drug 
use and active drug use were excluded from the study.

Thoracic CT images of all patients diagnosed with 
COVID-19 on the basis of clinical examination, 
laboratory tests and RT-PCR test results were analyzed. 
All thoracic CT scans were performed in accordance 
with the appropriate thoracic protocol with a 16-slice CT 
device (Siemens Scope 16) in the form of axial slices with 
a thickness of 3 mm and without contrast enhancement. 
Thoracic CT images were analyzed and recorded at the 
workstation along with demographic characteristics 
such as age and gender. Parenchymal lesions, ground-
glass area, consolidation and combination of ground-
glass area and consolidation observed on thoracic CT 
were considered typical findings (Picture). Patients 
with atypical findings such as pleural effusion, septal 
thickening, air bronchogram and mediastinal LAP 
without any concomitant typical findings were excluded.

Picture. Typical morphologic findings on CT thoracic imaging 
in patients diagnosed with COVID-19 are shown with a circle; a) 
ground glass densities b) consolidation c) combination of ground 
glass densities and consolidation

Blood samples were analyzed in the laboratory using 
standard methods. Routine blood tests were performed 
to measure serum CRP and ferritin levels.

Statistical Analysis
SPSS 18.0 software was used for data analysis (Statistical 
Package for the Social Sciences, Chicago, IL). Comparison 
of constant variables among independent groups was 
carried out by using Student's t-test and Mann-Whitney-U 
test. Categorical values were compared with the Chi-
square test. . The relationship of categorical variables with 
each other was examined with the Pearson’s correlation 
coefficient. The level of significance for statistical results 
was considered p<0.05. 

Moreover, the Receiver-operating-characteristic (ROC) 
curve analysis test was used to establish the diagnostic 
value of ferritin. The area under the curve (AUC), cut-
off, sensitivity and specificity values were established for 
predicting different models.

RESULTS
Out of the 232 patients diagnosed with COVID-19, 
118 were female and 114 were male. While the mean 
age of all patients was 34.9, the mean ages of men and 
women were 34.9 and 35.2, respectively. No significant 
differences were observed between the ages of patients 
with and without lung involvement (32.9, 37.9, p=0.903, 
respectively). CT scan showed typical parenchymal 
findings in 140 patients out of whom 65 were male and 
75 were female (Table).  With regard to the morphologic 
features observed on CT, ground-glass density was the 
most common (74 patients), followed by a combination 
of ground-glass density and consolidation (34 patients) 
and finally consolidation (32 patients).

Table. Distribution of general characteristics of patients diagnosed 
with COVID-19

BT(-) BT(+) All patients
No. of patients
  Male
  Female

92
49
43

140
65
75

232
114
118

Age*
  Male
  Female

37.9
32.4
33.5

32.9
36.4
36.1

34.9
34.7
35.2

Ferritin ml/ng *
  Male
  Female

85.7
84.2
87.3

197.9
220.1
178.7

153.4
161.7
145.4

CRP mg/L *
  Male
  Female

22.7
25.1
20.1

29.7
33.3
26.5

26.5
29.8
24.1

Note: * = mean value

The mean CRP and ferritin values were 26.5 mg/L and 
153.4 ml/ng, respectively, in all patients, and 29.7 mg/L 
and 197.9 ml/ng in patients with lung involvement 
and 22.7 mg/L and 85.7 ml/ng in patients without lung 
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involvement. Pearson correlation analysis revealed a 
significant and positive correlation between CRP and 
ferritin, r= .160, p< .005 (Figure 1). 

Figure 1. Correlation between serum ferritin and CRP values in 
COVID-19 patients.

Patients with lung involvement were divided into 3 groups 
on the basis of CT findings. Group 1 included patients 
with only ground glass areas while group 2 included 
patients with only consolidation and group 3 included 
patients with both ground glass areas and consolidation. 
In statistical analysis, no significant differences were 
found in CRP values between patients with and without 
lung involvement, whereas a significant difference 
was noted in ferritin values (p=0.196 and p<0.001, 
respectively) (Figure 2). There were no significant 
individual differences between CRP and ferritin values 
in the patient groups with involvement (CRP; group 1-2 
p=.324, group 1-3 p=.933, group 2-3 p=.420 ferritin; 
group 1-2 p=.174, group 1-3 p=.785, group 2-3 p=.332). 

Figure 2. Box plots A and B show the relationship between ferritin 
and CRP serum values and lung involvement on thoracic CT in 
COVID-19 patients. The horizontal lines inside each box represent 
the mean values while the bottom and top rows of each box represent 
the minimum and maximum values respectively.

In the Receiver operating characteristics (ROC) curve 
analysis test of ferritin serum value, the AUC value was 
0.767 at 95% confidence interval and thus considered 
to be statistically significant, p<0.001 (Figure 3). We 
established the optimal diagnostic accuracy at selected 
values for the best odds ratio.

Figure 3. Receiver operating characteristics (ROC) curve analysis of 
serum ferritin value in the diagnosis of COVID-19.

DISCUSSION
COVID-19 is a usually asymptomatic viral infection that 
is transmitted primarily through the respiratory system. 
It may lead to organ damage or even mortality in case 
of lung involvement. Although RT-PCR test is the best 
diagnostic method, radiologic imaging is required in 
some cases as the former is time-consuming, and has 
low availability as well as low sensitivity in the early stage 
(13,14). Thoracic CT is one of the first preferred imaging 
techniques due to its ease of accessibility and high 
sensitivity in the diagnosis of COVID-19 patients. In some 
studies, thoracic CT is found to have a sensitivity of 98% 
in the early stages of the diseases (7). The most common 
CT finding of COVID-19 pneumonia is ground-glass 
areas with a mostly bilateral and posterior localization, 
although unilateral involvement may sometimes be 
observed (14-16). Consolidation, which is less common, 
can be present either alone or in combination with a 
ground-glass area.

Serum ferritin and CRP levels increase in case of 
excessive inflammation due to infection. Although 
ferritin reflects normal serum iron levels, the levels 
of circulating ferritin increase during viral infections 
(17,18). It was reported in studies that C-reactive protein 
returns to normal earlier than ferritin in COVID-19 
patients, and that the use of CRP in disease follow-up is 
therefore limited (17,19). 

In our study, we examined the relationship between serum 
CRP and ferritin levels and thoracic CT parenchymal 
involvement in patients with a diagnosis that was 
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confirmed clinically and by PCR testing. Thoracic CT 
examination revealed no evidence of disease in the lung 
parenchyma in 92 (39.7%) patients, while parenchymal 
involvement was observed in 140 (60.3%) patients. With 
regard to the morphologic features of the parenchyma 
in patients with lung involvement, 74 patients had only 
ground-glass areas, 32 patients had only consolidation 
and 34 patients had both ground-glass areas and 
consolidation.  In this study, the most common finding 
that was consistent with the literature was ground-glass 
areas (20-23).

It was reported in some studies that COVID-19 patients 
with high ferritin levels stayed longer in intensive care, 
that lung involvement was more severe and the mortality 
rate was higher in these patients (9,19,24,25). Therefore, 
identifying and treating these patients with a high 
mortality risk is important for survival. It was suggested 
in a study that the increase in ferritin serum levels is 
directly proportional to the severity of COVID-19 (11). 
Considering that lung involvement is one of the important 
complications of the disease, serum ferritin values were 
higher in the patient group with involvement than in 
the patient group without involvement and there was a 
statistically significant difference in our study. However, 
we found no significant difference between the patient 
groups with involvement at morphologically different 
periods. Furthermore, our study also demonstrates that 
ferritin may have diagnostic power with a sensitivity of 
72.46% and specificity of 64.2% when the cut-off value 
of ferritin is considered to be 71.5 ml/ng to differentiate 
patients with positive CT findings.

It was reported in some studies that serum CRP 
values increase in the presence or increased severity of 
pulmonary involvement (9, 26,27). However, we found 
in our study that there was no statistically significant 
difference in CRP serum values between patients with 
and without CT findings. On the other hand, there was 
a significant and positive, albeit weak, relation between 
the ferritin and CRP serum according to the result of the 
Pearson correlation analysis.  

CONCLUSION
Laboratory data are crucial in establishing the diagnosis, 
treatment, and prognosis in COVID-19 patients. 
Biomarkers such as serum CRP, ferritin, D-dimer, 
troponin, prothrombin time (PT) and IL-6 are most 
commonly used to identify these patients. In addition to 
these markers, radiologic imaging is required due to the 
primary lung involvement caused by the disease and CT 
is most commonly preferred thanks to its high sensitivity. 
In this study, we examined the relationship between 
serum CRP and ferritin levels and lung involvement 
in COVID-19 patients and established that there is a 

strong correlation between serum ferritin levels and lung 
involvement. Considering the radiation exposure caused 
by CT scans as well as the cost of the procedure, we are 
convinced that serum ferritin levels may help clinicians 
in terms of early diagnosis, especially in patients with 
suspected lung involvement. Nonetheless, more research 
is needed to say that there is a definite relationship. In 
addition, to the best of our knowledge, this is the first 
study to evaluate the diagnostic capability of ferritin in 
detecting COVID-19 pneumonia.
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