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ABSTRACT

Aims: Although COVID-19 disease has many effects on patients after recovery, it is not known whether these effects are part 
of the recovery process or trigger other diseases. This study has aimed to investigate whether ferritin, which is used as an acute 
phase reactant to determine the severity and prognosis of the disease, has a role in determining the symptoms that occur after 
the disease.

Methods: The study was conducted with 300 patients who were hospitalized with PCR positive and lung involvement. Patients, 
hospital admissions and initial ferritin levels were recorded within 6 months of discharge. It was examined whether there was 
a relationship between ferritin levels and the re-admission reasons.

Results: 177 (59.0) people had no symptoms during the six-month period and 123 (41.0) patients were admitted to the hospital 
due to various symptoms. 6 (2.0) of the patients became ex within six months after discharge. The most common symptoms 
in patients were 28 (9.3) shortness of breath, 22 (7.3) myalgia, 15 (5.0) chest pain, 10 (3.3) headache and 10 (3.3) palpitations, 
respectively. Ferritin levels were found to be high in those with no symptoms and low in those with symptoms.

Conclusion: Determining the symptoms, re-admissions, mortality rates and predictors that will guide COVID -19 is very 
important for the recognition, treatment and follow-up of this disease after discharge. More studies are needed to make a 
prediction according to ferritin levels in the process after recovery from COVID-19.
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INTRODUCTION
COVID-19 disease, which is caused by the SARS-CoV-2 
virus and affects the respiratory system, is a highly contagious 
disease that has caused many deaths all over the world. The 
healing process of the disease may cover a long period. 
Clinical studies have shown that this disease has also many 
effects after recovery.1,2 For this reason, at the beginning of 
acute COVID-19 illness, management focuses on detecting 
and treating complications, while after the acute phase some 
patients require evaluation and management for persistent or 
new symptoms.
Many terms have been used to describe long-term symptoms 
following COVID-19 diaease.3,4 “Chronic COVID-19”, “post-
acute sequelae of SARS-CoV-2 infection (PASC)”, “post-
COVID syndrome” are among these terms. It has not been 
determined whether these symptoms and persistent problems 
are a new syndrome specific to COVID-19 or they overlap 
with recovery from similar diseases.5

It has been determined that the cytokine storm is the factor 
affecting the course of the disease in the immunopathological 
mechanism of COVID-19 disease and many studies have been 
conducted on this issue. In these studies, markers such as 
serum ferritin, IL-6, D-dimer, and lactate dehydrogenase were 
found to be associated with poor prognosis and mortality.6 
Hyperferritinemia caused by excessive inflammation due 
to infection is associated with admission to the intensive 
care unit (ICU) and high mortality. Also, it is an indicator 
of recognizing high-risk patients to guide the therapeutic 
intervention to control inflammation.7

We have not found a study that shows whether there is an 
association between ferritin level and symptoms appear 
after the disease. Therefore, in our study, we have aimed to 
examine the reasons for patients’ re-admission to the hospital 
within 6 months after COVID-19 disease with pulmonory 
involvement and the relationship of these admissions with 
ferritin levels measured at the beginning of the disease. 

Received: 24/05/2023 ◆ Accepted: 15/07/2023 ◆ Published: 26/06/2023

https://orcid.org/0000-0003-1725-1597
https://orcid.org/0000-0002-6905-2437
https://orcid.org/0000-0003-0320-8563
https://orcid.org/0000-0001-6257-5422
https://orcid.org/0000-0003-3755-6021


101

Koç et al. Symptoms after COVID-19

METHODS
The study was initiated with the approval of the Kastamonu 
University Clinical Researches Ethics Committee (Date: 
06/05/2021, Decision No: 2020-KAEK-143-83). All procedures 
were carried out in accordance with the ethical rules and the 
principles of the Declaration of Helsinki. In general, a positive 
PCR test was used to identify the disease.8 but in our study we 
included patients with both PCR-positive and lower respiratory 
tract involvement, where the disease was severe and the viral load 
was high. In our study, the records of patients who applied to the 
Kastamonu Training and Research Hospital COVID-19 Outpatient 
Clinic between April and June 2020 and were hospitalized after 
showing lung involvement on computed tomography were 
reviewed, and 300 PCR positive patients were evaluated.
According to the management of patients at the beginning of 
the pandemic, the hospital admission records made within 6 
months after discharge of the patients, who were discharged 
after the results of 2 PCR negative tests and the lung findings 
improved, were examined. The serum ferritin levels of the 
patients at the time of hospitalization and the reasons for their 
admission after discharge were recorded.

Statistical Analysis
The data conformity to normal distribution was evaluated with 
histogram, q-q graphs and Shapiro-Wilk test. Mann Whitney 
U test was used for the comparisons between paired groups. 
The data analysis was made with SPSS 22 statistical software. 
Statistically significant level was accepted as p<0.05.

RESULTS
Descriptive statistics of the 300 patients included in the study 
were presented in Table 1.

Table 1. Descriptive statistics and demographic characteristics
Variables Descriptive statistics (n=300)
Age 68.0 (58.0-77.0)
Re-hospitalization

No 279 (93.0)
Yes 21 (7.0)

Gender
Woman 132 (44.0)
Man 168 (56.0)

Ferritin level (ng/mL) 210.1 (100.4-364.6)
Presence of symptoms

No 177 (59.0)
Yes 123 (41.0)

Ex Status
Alive 294 (98.0)
Ex 6 (2.0)

Shortness of breath
No 272 (90.7)
Yes 28 (9.3)

Myalgia
No 278 (92.7)
Yes 22 (7.3)

Chest pain
No 285 (95.0)
Yes 15 (5.0)

Headache
No 290 (96.7)
Yes 10 (3.3)

Palpitation
No 290 (96.7)
Yes 10 (3.3)

The data were presented as n(%) and median (25th percentile – 75th percentile).

The average age of the patients was 68.0 (58.0-77.0) years. The 
gender distribution was 132 (44.0) females and 168 (56.0) males. 
The ferritin level was calculated as 210.1 (100.4-364.6). During 
the six-month period after the disease, no symptomshad seen 
in 177 (59.0) patients and 123 (41.0) patients were admitted 
to the hospital due to various symptoms. The most common 
symptoms in patients were 28 (9.3) shortness of breath, 22 
(7.3) myalgia, 15 (5.0) chest pain, 10(3.3) headache and 10(3.3) 
palpitations, respectively. Less common symptoms such as 
weakness, dizziness, loss of taste and smell were presented in 
Table 2.

Table 2. Less common symptoms
Fatigue 8 (2.6)
Dizziness 7 (2.3)
Dermatitis 7 (2.3)
Cerebrovascular disease 6 (2.0)
Gastrointestinal symptoms 6 (2.0)
Dementia 5 (1.6)
Urinary tract infection 4 (1.3)
Numbness of extremities 4 (1.3)
Hearing loss 3 (1.0)
Hemoptysis 2 (0.6)
Menstrual irregularities 2 (0.6)
Nausea and vomiting 2 (0.6)
Facial paralysis 1 (0.3)
Loss of taste 1 (0.3)
Loss of smell 1 (0.3)

21 patients were hospitalized again. 6 patients were hospitalized 
due to cerebrovascular accident, 7 patients due to cardiac 
disease, 7 patients due to covid pneumonia and 1 patient due to 
spontaneous pneumothorax. 6 of the patients were ex; 5 were 
caused by pneumonia, and 1 was caused by acute coronary 
syndrome.

Table 3. Comparison of ferritin levels between groups
Groups Ferritin Level p
Presence of symptoms 0.026

No 229.8 (111-375.7)
Yes 170 (85.7-313.1)

Re-hospitalization 0.918
No 210.1 (100.2-364.4)
Yes 199.0 (118.5-440.6)

Ex Status 0.700
Ex 213.15 (100.4-364.4)
Alive 175.05 (135.6-655.4)

Shortness of breath 0.272
No 218.4 (102.35-364.55)
Yes 161.3 (86.2-278.15)

Myalgia 0.730
No 210.1 (100.4-364.4)
Yes 199.2 (108.8-340.7)

Chest pain 0.161
No 218.1 (103.4-364.9)
Yes 151.4 (65.1-275)

Headache 0.223
No 217.15 (101.3-364.7)
Yes 123.65 (96.8-278.1)

Palpitation 0.693
No 210 (100.4-355.2)
Yes 295.15 (65.1-466.4)

The data were presented as n(%) and median (25th percentile – 75th percentile)
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In Table 3, the ferritin level was compared according to 
the state of symptoms, being ex and occurrence of various 
symptoms. Accordingly, a statistically significant relationship 
was found between the presence of symptoms and the level of 
ferritin (p<0.05). This significance is due to the fact that the 
level of ferritin was high in those who had no symptoms, and 
the level of ferritin was low in those who had symptoms. There 
was no statistically significant relationship between the status 
of re-hospitalization, ex status, shortness of breath, myalgia, 
chest pain, headache, palpitations and ferritin level (p>0.05).

DISCUSSION
Although there are no widely accepted definitions for 
the recovery process of COVID-19 disease, the process is 
divided into categories by the Centers for Disease Control 
and Prevention (CDC).9 The symptoms from the onset of the 
disease up to the first 4 weeks have been defined as “Acute 
COVID-19”; the physical and mental symptoms that cannot 
be explained by an alternative diagnosis have been defined as 
“Post-Covid Conditions’. The physical symptoms seen after 
acute COVID-19 have been examined in some studies and the 
most common symptoms have been determined as fatigue, 
shortness of breath, chest pain and cough. Anosmia, joint 
pain, headache, rhinitis, taste disturbances, loss of appetite, 
dizziness, myalgia, insomnia, alopecia, sweating, and diarrhea 
are less common symptoms.1,5,10

In the mentioned studies, the data were obtained through 
questionnaires applied to patients by phone or e-mail. Our 
study was designed to investigate the symptoms that disturb 
people at a level that caused them to admit to the hospital. That 
is why we examined only the admissions of the emergency 
department and the polyclinic. In our study, in accordance 
with other studies, it was found that the most common causes 
of admission were shortness of breath, myalgia and chest pain.
In an observational study conducted on 1600 patients with 
acute COVID-19 in the USA, 60 days after discharge, 33% of 
patients reported persistent symptoms, while 19% reported 
new or worsening symptoms.11 The most common symptoms 
were dyspnea along with climbing stairs (%24), shortness of 
breath/chest tightness (%17), cough (%15) and loss of taste and 
smell (%13). In our study, shortness of breath was found to be 
9.3%, chest pain 5%, and loss of taste and smell of 1.5% at lower 
rates. The results of our study suggested that these symptoms 
might be more common after COVID-19 disease, but the rate 
of patients with complaints at such an disturbing level that 
would cause them to apply to the hospital was less.
In another study conducted in Italy, only % 13 of the 143 
patients hospitalized with COVID-19 were found to be 
completely symptom-free within 60 days of the onset of the 
disease.1 In our study, 177 patients (59%) did not admitted to 
the hospital within 6 months with any symptoms. Although the 
data obtained directly from the patients appear to be higher, 
these patients may not have shown any disturbing clinical 
symptoms enough to be admit to the hospital.
Although most of the patients hospitalized with COVID-19 
are successfully discharged, about 10 to 20 percent need 
rehospitalization within 30 to 60 days.12 In a retrospective 
study of more than 100,000 patients admitted to hospitals with 
COVID-19 in the USA, 9% of discharged patients were re- 
hospitalized to the same hospital within two months.13 In our 
study, 21 (7%) patients were re-hospitalized within six months.

In a study conducted with about 50,000 patients discharged after 
COVID-19 in the United Kingdom, %30 of patients were re-
hospitalized and %10 died after discharge.14 In this study, patients 
with an average age of 65 were followed up for 140 days. In our 
study, the average age of the patients was 68 and they were followed 
up180 days. The mortality rate was 2%. Despite the higher average 
age, the mortality rate was found to be lower in our study.
The demographic and serological characteristics of COVID-19 
disease were tried to be determined to be a guide in determining 
the severity and prognosis. Advanced age, male gender and 
certain inflammatory markers were associated with COVID-19 
prognosis.15 In addition, higher levels of ferritin were identified 
in patients with a more severe course and resulting in death.16

There are evidences that cytokine storm and release of 
inflammatory mediators, which are thought to affect the tue in the 
course of COVID-19 disease, are caused by abnormal activation 
of immune and coagulation systems.17 It is estimated that the 
increase in ferritin associated with cytokine storm may also be 
included in the hyperferritinemic syndrome spectrum of severe 
COVID-19 disease.16  Therefore, it is predicted that the ferritin 
level may be useful in estimating the severity of the disease and 
the size of the cytokine storm. In some studies, hyperferritinemia 
resulting from excessive inflammation was found to be associated 
with admission to intensive care unit and high mortality rate 
It was stated that it would be a guide for identifying patients at 
risk.7,18,19  In a study conducted in Italy, ferritin was found to be 
associated with the severity of the disease; it was determined that 
it was not related to the outcome of the disease such as discharge, 
admission to the intensive care unit, or death.20

In our study, we investigated whether ferritin was associated 
with symptoms that occured again after discharge and were 
permanent. Accordingly, ferritin levels were found to be 
lower in patients admitted to the hospital with any symptoms 
compared to those who did not apply. There was no statistically 
significant relationship between the rehospitalization, ex-
condition, shortness of breath, myalgia, chest pain, headache, 
palpitations and ferritin level. In general, we did not found a 
physiopathological basis to explain the low level of ferritin in 
those who did not have symptoms. In the studies conducted 
on the relationship of ferritin levels with the outcome of the 
disease, complete clarity was also not been achieved. 

Study Limitations
In our study, a comparison has been made with the ferritin 
levels of the patients before receiving treatment, and in future 
studies, the ferritin levels measured at the time of discharge may 
be more significant in terms of prognosis. More comprehensive 
studies at the molecular and physiopathological level are 
needed to make a prediction according to ferritin levels in 
the process after recovery from COVID-19. In addition, a 
much larger number of patients is needed to reach definitive 
decisions in the prognosis estimation of COVID-19, which 
affects the whole world and is described as a pandemic, and 
this is one of the limitations of our study. The findings need to 
be supported by multicenter studies.

CONCLUSION
Determining the symptoms after COVID-19 disease, 
hospitalizations, mortality rates and other predictors that will 
guide this issue is very important for the recognition, treatment 
and follow-up of this disease after discharge. 



103

Koç et al. Symptoms after COVID-19

ETHICAL DECLARATIONS
Ethics Committee Approval: The study was initiated with 
the approval of the Kastamonu University Clinical Researches 
Ethics Committee (Date: 06/05/2021, Decision No: 2020-
KAEK-143-83). 
Informed Consent: Written informed consent was obtained 
from the patient participating in this study.
Referee Evaluation Process: Externally peer-reviewed. 
Conflict of Interest Statement: The authors have no conflicts 
of interest to declare.
Financial Disclosure: The authors declared that this study has 
received no financial support. 
Author Contributions: All of the authors declare that they 
have all participated in the design, execution, and analysis of 
the paper, and that they have approved the final version. 

REFERENCES
1.	 Carfì A, Bernabei R, Landi F, Gemelli against COVID-19 Post-acute Care 

Study Group. Persistent symptoms in patients after acute COVID-19. 
JAMA. 2020;324:603–605. 

2.	 Lamprecht, B. Gibt es ein post-COVID-Syndrom? Der Pneumol. 
2020;17:398-405.

3.	 National Institutes of Health (NIH). NIH launches new initiative to 
study “Long COVID.” https://www.nih.gov/about-nih/who-we-are/
nih-director/statements/nih-launches-new-initiative-study-long-covid 
(Accessed on February 26, 2021).

4.	 Rubin R.  As their numbers grow, COVID-19 “long haulers” stump 
experts. JAMA. 2020;324(14):1381-1383.

5.	 Goërtz YM, Van Herck M, Delbressine JM, et al. Persistent symptoms 3 
months after a SARS-CoV-2 infection: the post-COVID-19 syndrome?. 
ERJ Open Res. 2020;6(4):00542-2020. 

6.	 Zhou F, Yu T, Du R, et al. Clinical course and risk factors for mortality of 
adult inpatients with COVID-19 in Wuhan, China: a retrospective cohort 
study. Lancet. 2020;395:1054-1062. 

7.	 Kernan KF, Carcillo JA. Hyperferritinemia and inflammation. Int 
Immunol. 2017;29:401-409. https://doi.org/10.1093/intimm/ dxx031

8.	 Patel A, Jernigan DB, 2019-nCoV CDC Response Team. Initial Public 
Health Response and Interim Clinical Guidelines for the 2019 Novel 
Coronavirus Outbreak - United States, 31 Dec 2019 - 4 Feb 2020. MMWR 
Morb Mortal Wkly Rep. 2020;69:140.

9.	 Evaluating and Caring for Patients with Post-COVID Conditions:Interim 
Guidance https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/
post-covid-index.html (Accessed on June 15, 2021).

10.	 Xiong Q, Xu M, Li J, et al. Clinical sequelae of COVID-19 survivors in 
Wuhan, China: a single-centre longitudinal study. Clin Microbiol Infect. 
2021;27(1):89-95. 

11.	 Chopra V, Flanders SA, O’Malley M, Malani AN, Prescott HC.  Sixty-day 
outcomes among patients hospitalized with COVID-19. Ann Intern Med. 
2021;174(4):576.  

12.	 Bowles KH, McDonald M, Barrón Y, Kennedy E, O’Connor M, Mikkelsen 
M.  Surviving COVID-19 after hospital discharge: symptom, functional, 
and adverse outcomes of home health recipients. Ann Intern Med. 
2021;174(3):316.  

13.	 Lavery AM, Preston LE, Ko JY, et al. Characteristics of hospitalized 
COVID-19 patients discharged and experiencing same-hospital 
readmission - United States, March-August 2020. Morb Mortal Wkly Rep. 
2020;69(45):1695. 

14.	 Ayoubkhani D, Khunti K, Nafilyan V, et al Post-covid syndrome in 
individuals admitted to hospital with COVID-19: retrospective cohort 
study.  BMJ. 2021;372:n693. doi:10.1136/bmj.n693

15.	 Iaccarino G, Grassi G, Borghi C, et al. SARS-RAS investigators. age and 
multimorbidity predict death among COVID-19 patients: results of the 
SARS-RAS study of the Italian society of hypertension. Hypertension. 
2020;76(2):366-372.

16.	 Ruan Q, Yang K, Wang W, Jiang L, Song J.  Clinical predictors of mortality 
due to COVID-19 based on an analysis of data of 150 patients from 
Wuhan. China Intensive Care Med. 2020;46(5):846-848.

17.	 Mehta P, McAuley DF, Brown M, et al. HLH Across Speciality 
Collaboration, UK. COVID-19: consider cytokine storm syndromes and 
immunosuppression. Lancet. 2020;395(10229):1033-1034.

18.	 Bennett TD, Hayward KN, Farris RW, Ringold S, Wallace CA, Brogan TV. 
Very high serum ferritin levels are associated with increased mortality and 
critical care in pediatric patients. Pediatr Crit Care Med. 2011;12:e233-
236. https://doi.org/10.1097/ PCC.0b013e31820abca8 

19.	 Carcillo JA, Sward K, Halstead ES, et al. A systemic inflammation mortality 
risk assessment contingency table for severe sepsis. Pediatr Crit Care Med. 
2017;18:143-150. https://doi.org/10.1097/ pcc.0000000000001029

20.	 Carubbi F, Salvati L, Alunno A, et al. Ferritin is associated with the 
severity of lung involvement but not with worse prognosis in patients 
with COVID-19:data from two Italian COVID-19 units. Scientific Reports. 
2020;11, 4863.


