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CHARACTERISTICS OF IRON-DEPENDENT PARAMETERS OF DONORS  
UNDER THE PRESENCE OF ANTI-SARS-CoV-2 IgG IN THE BLOOD 

 
COVID-19 differs from other respiratory diseases in that it can cause an acute inflammatory reaction following widespread 

systemic complications in organisms. First, the inflammatory process causes an increase in the concentration of C-reactive protein 
(CRP), which could be a prognostic biomarker in patients with COVID-19. In addition, some clinical data were used to determine 
changes in the concentrations of ferritin and transferrin. Our study aimed to establish a relationship between the inflammatory 
process and iron-dependent parameters, as changes in concentration could lead to pathological status in the post-COVID-19 
period. People sufferedfrom COVID-19 with different titers of anti-SARS-CoV-2 IgG in the blood participated in our experiment. 
It was established that the maximal concentration of CRP and ferritin was characterized for the donor group with a titer of anti-
SARS-CoV-2 IgG 95 ± 5 Index (S/C) following the development of inflammatory anemia. Moreover, it was discovered that the group 
with a minimal titer of anti-SARS-CoV-2 IgG was characterized by the maximal concentration of transferrin, leading to the 
destruction of iron transport. Due to the acute inflammatory process and damage to the transport and storage of iron by transferrin 
and ferritin, the iron deficit could destroy the functioning of the muscle system. There was a change in the concentration of 
creatine kinase in the donor group with a titer of anti-SARS-CoV-2 IgG of 95 ± 5 Index (S/C). The study showed that infection 
with the SARS-CoV-2 virus in the body often leads to the development of acute inflammatory reactions, resulting in iron transport 
and storage processes, which cause pathological processes in the post-COVID-19 period. 
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Introduction. Attention of scientists have been 

concentrating on the COVID-19 pandemic caused by the 
SARS-CoV-2 virus since 2020. According to clinical and 
statistical research, an abnormal inflammatory reaction to 
viral infection is observed in several patients, leading to 
multiple organ failure [1]. In general. developed on the 
background of the systemic inflammation influences the 
functional status of the organismand could be the reason for 
the pathology of the cardiovascular, nervous, digestive 
systemsand hemostasis in the post-COVID-19 period. 
Therefore, biological indicators of inflammatory reaction 
may be important for the evaluation of the COVID-19 stages. 

The main inflammatory marker is a C-reactive protein 
(CRP) that influences on intensity of inflammation. CRP is a 
specific protein in the acute phase that synthesizes of 
hepatocytes and increases during infection and 
inflammation [2]. CRP activates the complement system that 
stimulates phagocytosis, cleaning organisms from 
pathogenic microorganisms [3]. The scientific research has 
reported that the concentration of CRP and the diameter of 
the maximum affection in the lungs increase with disease 
progression. The concentration of CRP was positively 
correlated with the effect of the lungs and disease stage. 
The concentration of CRP in the early stage of COVID-19 
could demonstrate the status of the lungs and the degree of 
severity of the disease [4]. The concentration of CRP is 
known to be too high for bacterial and viral infections. 
However, research has shown that in patients with COVID-19 
an increased the concentration of CRP is consistent with the 
above-mentioned clinical observations. In addition, an 
increase in the concentration of CRP was still observed in 
patients until disease progression [5].  

Increased ofthe concentration of ferritin in the blood is 
possible in acute infectious diseases that could be linked to 
chronic inflammatory conditions [6]. Ferritin is a marker of 
the degree of severity and a prognostic factor for disease. 
According to the results of the clinical data, patients with 
COVID-19 and a decreased concentration of ferritin have an 
easy disease status. However, other patients with increased 

ferritin levels require intensive treatment and are more 
vulnerable to lethal consequences [7]. An increase in the 
concentration of ferritin is linked to the cytokine storm 
described in patients with COVID-19. Cytokine storms lead to 
the synthesis of more inflammatory cytokines, including IL-6, 
TNF-α, and IL-1β, which stimulate the secretion of ferritin by 
hepatocytes, Kupffer cells and macrophages. As a result, 
uncontrolled and dysfunctional immune responses caused 
by macrophage activation, hyperferritinemic syndrome and 
thrombotic storms lead to multiple organ dysfunction [8]. 
Moreover, changes in the concentration of ferritin are not 
only a consequence of unreasonable inflammation, but also 
play a pathogenic role in the development of inflammatory 
reactions due to their association with T-cell immunoglobulin 
and TIM-2 which stimulates the expression of more 
proinflammatory mediators [9]. 

Additianally, we hypothesized that transferrin could be a 
predictor of COVID-19. Virial infections cause a significant 
increase in the concentration of transferrin receptors in 
lungs. During the treatment of viral disease, blocking the 
transferrin receptor could decrease the pathogenesis of 
SARS-CoV-2, namely penetration into the cell. The precise 
mechanism of penetration SARS-CoV-2 into cells used for 
the transferrin receptor is unknown [10]. 

Therefore, our research aimed to study the changes in 
the concentration of the main biomarkers of the 
inflammatory process during the post-COVID-19 period – 
CRP and iron-containing parameters – ferritin and 
transferrin–to assess the interdependence of their 
functioning and impact on the general state of the body in 
the post-COVID-19 period. 

The target of our work wasto investigate potential 
changes in the concentration of iron-containing parameters 
such as ferritin, transferrin, and the biomarker of acute 
inflammatory reaction – CRP in experimental donor groups. 

Materials and methods. People sufferedwith COVID-19 
and agreed to be donors of blood plasma participated in our 
experiment. Blood plasma was collected from donors to 3–
4 months after COVID-19. We sent the blood plasma of 
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donors with determined titers of anti-SARS-CoV-2 IgG for 
further scientific research. 

Anti-SARS-CoV-2 IgG titers in the blood plasma were 
determined by chemiluminescent microparticle immunoassay 
technology using the Abbott SARS-CoV-2 IgG assay 
(Abbott Diagnostics, Abbott Park, Illinois, United States). 
All donors were selected in groups based on the  
anti-SARS-CoV-2 IgG titer. As result, we have had such 
donor groups with titers of anti-SARS-CoV-2 IgG: 5 ± 3 
(n = 20); 55 ± 5 (n = 20); 65 ± 5 (n = 20); 75 ± 5 (n = 20); 
85 ± 5 (n = 20); 95 ± 5 (n = 20); 125 ± 5 (n = 20); 175 ± 5 
(n = 20) Index (S/C). Thus, donors without anti-SARS-CoV-2 IgG 
were chosen as the control group. 

All donors voluntarily agreed to participate in the clinical 
experiment and provided written, informed consent. 

The concentration of ferritin was determined with a 
sandwich-type immunochemiluminescent assay using a 
ferritin test kit for CLIA Maglumi (Snibe Co., Ltd., China). All 
manipulations were performed in accordance with the 
manufacturer's instructions. The measured results are 
shown as relative luminescence units (RLU), which are 
proportional to the ferritin concentration in the samples [11]. 

The concentration of C-reactive protein was measured 
with a sandwich-type immunochemiluminescent assay 
using a CRP Test Kit for CLIA Maglumi (Snibe Co., Ltd., 
China). All manipulations were carried out according to the 
manufacturer's instructions. The measured results are 
shown as relative light units (RLU) and are proportional to 
the concentration of C-reactive protein in the samples [12]. 

The concentrations of transferrin and creatine kinase 
were measured using standard test kits for the biochemical 
analyzer Humalyser 3000 [13]. 

Statistical processing of the obtained results was 
performed with various statistical methods using the 
computer programStatistic Statistics 10. The arithmetic 
mean (M) and mean squared error (MSE) indicators were 
calculated. The hypothesis of normal distribution was 
checked using the Shapiro-Wilk and Kolmogorov-Smirnov 
tests. All donor groups showed a non-normal distribution. 
Therefore, the differences between the samples were 
determined using Kruskal-Wallis-Test. A statistically 
significant test result (p < 0,05) was considered reliable. 

Results and discussed. We studied the potential changes 
in the concentration of iron-containing parameters and their 
relationship with inflammatory parameters in the post-COVID-19 
period in the experimental and control donor groups. This paper 
was demonstrated the donor groups with maximal and minimal 
concentrations of the research parameters. 

The concentration of CRP was analyzed in the plasma 
of all donors. Based on the obtained results, we determined 
that the maximal concentration of CRP was characterized 
for donors withtiter of anti-SARS-CoV-2 IgG 95 ± 5 Index 
(S/C) compared to the control group. Then, the minimal 
concentration of CRP was established in donors with titer of 
anti-SARS-CoV-2 IgG 75 ± 5 Index (S/C) among the 
experimental donor groups (Fig. 1). 
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Figure 1. The concentration of C-reactive protein in donor groups  
with such titers of anti-SARS-CoV-2 IgG: 

1 – 0 Index (S/C); 2 – 95 ± 5 Index (S/C); 3 – 75 ± 5 Index (S/C), p < 0,05 
 
We evaluated the changes in iron-dependent 

parameters, such as transferrin and ferritin, in the plasma 
of all donor groups. It was established that the maximal 
concentration of ferritin had donors with titer of  

anti-SARS-CoV-2 IgG 95 ± 5 Index (S/C) then minimal – 
175 ± 5 Index (S/C) compared to control group and among 
all experimental groups (Fig. 2).  
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Figure 2. The concentration of ferritin in donor groups with such titers of anti-SARS-CoV-2 IgG:  
1 – 0 Index (S/C); 2 – 95 ± 5 Index (S/C); 3 – 175 ± 5 Index (S/C), p < 0,05 

 
Moreover, in this experiment, we investigated the potential 

changes in the concentration of the main transporter of iron – 
transferrin in the plasma of all groups. It was determined that 
the maximal concentration of transferrin was found in the 

donor group with titer of anti-SARS-CoV-2 IgG 5 ± 3 Index 
(S/C) while the minimal – 125 ± 5 Index (S/C) compared to 
the control donor group (Fig. 3).  
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Figure 3. The concentration of transferrin in donor groups with such titers of anti-SARS-CoV-2 IgG:  
1 – 0 Index (S/C); 2 – 5 ± 3 Index (S/C); 3 – 125 ± 5 Index (S/C), p < 0,05 

 
The literature data is known that an increase of content 

of the intracellular iron in the body leads to an increase of 
concentration of ferritin because of the iron keeps to ferritin 
form and is removed from the cell at future [14]. The infection 
process leads to the utilization of ferritin in tissues or the 
liquidation of iron-containing heme and hemoglobin from the 
bloodstream to save ferritin in macrophages. The increased 
iron absorption and isolation by macrophages provides the 
realization of such functions: to prevent the penetration of 
iron into pathogenic organisms and to protect the patient 
against the toxic influence of increased concentrations of 
iron, heme, and hemoglobin, which could exude during the 
destruction of tissues during infection and inflammation [15]. 
In addition, an increase in the concentration of ferritin is 

connected not only to the inflammatory process, but could 
also be an indirect indicator of cell damage. Ferroptosis 
caused by the excessive accumulation of ferritin has been 
described in acute respiratory distress syndrome, which 
occurs in the clinical practice of COVID-19 [16]. 

In the experiment, the maximal concentration of CRP 
and ferritin was characterized for the donor group with 
titers of anti-SARS-CoV-2 IgG 95 ± 5 Index (S/C) among 
all experimental groups. CRP is one of the key biomarkers 
of inflammatory processes in organisms that primarily 
activate immune cells, such as macrophages [17]. 
Following to described above, the macrophages are 
considered to the main source of synthesis of ferritin. 
Ferritin accumulates during the acute inflammatory 
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reaction and captures and stores more iron. These 
processes lead to the development of inflammatory 
anemia as a protective mechanism [18], including a 
decrease in the concentration of circulating iron to prevent 
the penetration and spread of SARS-CoV-2 in the body. 

Another study reported that iron deficiency could be the 
reason for the bioenergetic shortage in muscles following 
the development of muscle atrophy [19]. In patients with 
COVID-19, an increase in the concentration of total creatine 
kinase and creatine kinase-MB results in the destruction of 
muscle tissues [20]. According to the experimental results, 

an increase in the concentration of ferritin in some donor 
groups during the inflammatory reaction could be due to the 
destruction of the physiological and functional state of 
muscle tissues. Fig. 4 shows that an increase in total 
creatine kinase is characterized for the donor group with a 
titer of anti-SARS-CoV-2 IgG 95 ± 5 Index (S/C) compared 
to the control donor group. This means that the risk of 
development of muscle atrophy increases in this group, 
which could be connected with an increase in ferritin 
concentration causing an iron deficit in the bloodstream 
because iron is necessary for the function of muscle tissues. 
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Figure 4. The concentration of creatinekinase in donor groups with such titers of anti-SARS-CoV-2 IgG:  
1 – 0 Index (S/C); 2 – 95 ± 5 Index (S/C), p < 0,05 

 
Currently, the literature does not report a decrease in 

ferritin concentration during COVID-19. Our research 
showed that the donor group with an titer of  
anti-SARS-CoV-2 IgG 175 ± 5 Index (S/C) had the lowest 
ferritin concentration among all experimental groups. 
Moreover, 36 % of the donors in this group had a lower 
ferritin concentration than the control donor group. In 
general, an abnormal decrease in ferritin concentration was 
observed in donors with a maximal titer of anti-SARS-CoV-2 
IgG of 175 ± 5 Index (S/C). This could be linked to the 
potential influence of IgG on iron metabolism in organisms 
or the depletion of iron reserves due to the widespread use 
of SARS-CoV-2 and acute inflammatory reactions.  

Transferrin plays an equally important role in iron 
transport during erythropoiesis. It has been reported that 
SARS-CoV-2 can directly influence transferrin in the 
processes of iron transport, leading to non-affective 
erythropoiesis and iron deficiency anemia [21, 22]. An 
increase in the transferrin concentration and changes in the 
transferrin/antithrombin III (ATIII) ratio could damage the 
regulation of coagulation, causing the development of 
coagulopathy linked to COVID-19 [23, 24]. Our research 
established that the donor group with a titer of anti-SARS-CoV-2 
IgG 125 ± 5 index (S/C) had a decrease in the concentration 
of transferrin. It is assumed that the penetration and 
accumulation of SARS-CoV-2 in organisms causes a 
hyperinflammatory reaction that leads to a decrease in the 
concentration of transferrin which is the main iron carrier. 
We emphasize that the maximal concentration of transferrin 
was characterized in the donor group with a minimal titer of 

anti-SARS-CoV-2 IgG 5 ± 3 index (S/C). As a result, such 
processes could influence the development of coagulation 
by blocking of the inactivating effect of ATIII on coagulation 
proteases by binding to ATIII. 

Infection with SARS-CoV-2 induces immunoinflammatory 
reactions in an organism, leading to an increase in the 
concentrations of ferritin and transferrin. To protect against 
the negative influence of the pathogen, iron chelated by 
ferritin in its reserve form is a risk factor for the 
development of iron deficiency diseases. Notably, the 
deficit of functional active iron causes the destruction of the 
working status of muscle tissues according to our research – 
a decrease in the concentration of creatinekinase in the 
experimental group compared to that in the control group. 
In addition, an abnormal concentration of transferrin is not 
only an imbalance in iron metabolism but also a negative 
factor influencing hemostasis. 

Conclusions. The experiment was obtained the 
changes of concentration of the inflammatory biomarker  
C-reactive protein, and iron-dependent parameters such as 
ferritin and transferrin in the blood plasma. We suggest that 
the acute inflammatory reaction influences the functional 
status of ferritin and transferrin, leading to the development 
of systemic complications in the post-COVID-19 period. The 
research results could be beneficial for the improvement and 
search for new therapeutic methods for COVID-19, and 
emphasize the need for careful laboratory diagnosis of 
patients to avoid possible complications.   

 
 



~ 14 ~ В І С Н И К  Київського національного університету імені Тараса Шевченка  
 

 
ISSN 1728-3817 

Reference 
1. He R, Lu Z, Zhang L, Fan T, Xiong R, Shen X, Feng H, Meng H, Lin W, 

Jiang W, Geng Q. The clinical course and its correlated immune status in 
COVID-19 pneumonia. J Clin Virol. 2020; 127:104361. doi: 10.1016/ 
j.jcv.2020.104361. 

2. Pepys MB , Hirschfield GM. C-reactive protein: a critical update. J 
Clin Invest 2003; 111:1805–12. 

3. Gershov D. C-reactive protein binds to apoptotic cells, protects the 
cells from an assembly of the terminal complement components, and sustains 
an antiinflammatory innate immune response. J Exp Med. 2000; 
192(9):1353–1364. 

4. Szalai AJ, Agrawal A, Greenhough TJ, Volanakis JE. C-reactive 
protein: structural biology, gene expression, and host defense function. 
Immunol Res. 1997; 16(2):127-36. doi: 10.1007/BF02786357. 

5. Wang G, Wu C, Zhang Q, Wu F, Yu B, Lv J, Li Y, Li T, Zhang S, Wu C, 
Wu G, Zhong Y. C-Reactive Protein Level May Predict the Risk of COVID-19 
Aggravation. Open Forum Infect Dis. 2020; 7(5):153. doi: 10.1093/ofid/ 
ofaa153.  

6. Recalcati S, Invernizzi P, Arosio P, Cairo G. New functions for an iron 
storage protein: the role of ferritin in immunity and autoimmunity. J 
Autoimmun. 2008; 30(1-2):84-9. doi: 10.1016/j.jaut.2007.11.003. 

7. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al Clinical features 
of patients infected with 2019 novel coronavirus in Wuhan, China Lancet 
2020; 395:497–506. 

8. Cheng L, Li H, Li L, Liu C, Yan S, Chen H, Li Y. Ferritin in the 
coronavirus disease 2019 (COVID-19): A systematic review and meta-
analysis. J Clin Lab Anal. 2020; 34(10). doi: 10.1002/jcla.23618. 

9. Kernan KF, Carcillo JA. Hyperferritinemia and inflammation. Int 
Immunol. 2017; 29:401-409. 

10. Yilmaz N, Eren E, Oz C, Kalayci Z, Saribek F. COVID-19 and iron 
metabolism: traditional review. TurkiyeKlinikleri tip Bilimleri Dergisi ; 2021; 
41(2):176-188. 

11. Dipalo, Mariella, Gnocchi, Cecilia, Aloe, Rosalia and Lippi, 
Giuseppe. "Comparison of the novel Maglumi ferritin immunoluminometric 
assay with Beckman Coulter DxI 800 ferritin" Laboratoriums Medizin. 2016; 
40(3): 221-223. doi: 10.1515/labmed-2016-0003. 

12. Mohit E, Rostami Z, Vahidi H. A comparative review of 
immunoassays for COVID-19 detection. Expert Rev Clin Immunol. 2021; 
17(6):573-599. doi: 10.1080/1744666X.2021.1908886. 

13. A collection of methodological recommendations for the use of test kits 
of the manufacturer "Human". – Resource access mode: http://www.human.de/ 
en/productNew/Clinical_Chemistry/Reagents_and_Consumables/Multipurpose_ 
Reagents.php. 

14. Banchini F, Cattaneo GM, Capelli P. Serum ferritin levels in 
inflammation: a retrospective comparative analysis between COVID-19 and 

emergency surgical non-COVID-19 patients. World J Emerg Surg. 2021; 
16(1):9. doi: 10.1186/s13017-021-00354-3.  

15. Ganz T, Nemeth E. Iron homeostasis in host defence and 
inflammation. Nature Reviews Immunology, 2021; 15(8), 500–510. 
doi:10.1038/nri3863. 

16. Vargas-Vargas M, Cortés-Rojo C. Ferritin levels and COVID-19. 
Rev Panam Salud Publica. 2020; 44. doi: 10.26633/RPSP.2020.72. 

17. Luan YY, Yin CH, Yao YM. Update Advances on C-Reactive Protein 
in COVID-19 and Other Viral Infections. Front Immunol. 2021; 12. doi: 
10.3389/fimmu.2021.720363. 

18. Urrechaga E, Zalba S, Otamendi I, Zabalegui MA, Galbete A, et al. 
Hemoglobin and anemia in COVID19 patients. Hematol Med Oncol. 2020; 5. 
DOI: 10.15761/HMO.1000217. 

19. Melenovsky V, Hlavata K, Sedivy P, Dezortova M, Borlaug BA, 
Petrak J, Kautzner J, Hajek M. Skeletal Muscle Abnormalities and Iron 
Deficiency in Chronic Heart FailureAn Exercise 31P Magnetic Resonance 
Spectroscopy Study of Calf Muscle. Circ Heart Fail. 2018; 11(9). doi: 
10.1161/CIRCHEARTFAILURE.117.004800.  

20. Akbar MR, Pranata R, Wibowo A, Lim MA, Sihite TA, Martha JW. 
The prognostic value of elevated creatine kinase to predict poor outcome in 
patients with COVID-19 – A systematic review and meta-analysis. Diabetes 
Metab Syndr. 2021; 15(2):529-534. doi: 10.1016/j.dsx.2021.02.012.  

21. Coates TD. Physiology and pathophysiology of iron in hemoglobin-
associated diseases. Free Radic Biol Med. 2014; 72:23-40. doi: 
10.1016/j.freeradbiomed.2014.03.039. 

22. Telek E, Ujfalusi Z, Kemenesi G, Zana B, Jakab F, Hild G, Lukács A, 
Hild G. A Possible Way to Relate the Effects of SARS-CoV-2-Induced 
Changes in Transferrin to Severe COVID-19-Associated Diseases. Int J Mol 
Sci. 2022; 23(11):6189. doi: 10.3390/ijms23116189. 

23. McLaughlin KM, Bechtel M, Bojkova D, Münch C, Ciesek S, Wass MN, 
Michaelis M, Cinatl J Jr. COVID-19-Related Coagulopathy-Is Transferrin a 
Missing Link? Diagnostics (Basel). 2020; 10(8):539. doi: 10.3390/ 
diagnostics10080539. 

24. Tang X, Zhang Z, Fang M, Han Y, Wang G, Wang S, Xue M, Li Y, 
Zhang L, Wu J, Yang B, Mwangi J, Lu Q, Du X, Lai R. Transferrin plays a 
central role in coagulation balance by interacting with clotting factors. Cell 
Res. 2020; 30(2):119-132. doi: 10.1038/s41422-019-0260-6. 

 
Надійшла  до  редколег і ї  20 .1 0 . 20 22   

Отримано  виправлений  вар і ант  2 2 . 1 1 . 2 02 2  
Підписано  до  друку  22 . 11 . 20 2 2   

 
R e c e i v e d  i n  t h e  e d i to r i a l  2 0 . 1 0 . 2 0 2 2   

R e c e i v ed  v er s i o n  o n  2 2 . 11 . 20 2 2  
S i g n ed  i n  t h e  p r es s  o n  2 2 . 11 . 2 02 2  

 
Д. Креницька1, асп., 
А. Рачковська1, студ., 
О. Савчук1, д-р біол. наук, 
В. Карбовський2, канд. біол. наук 
1Київський національний університет імені Тараса Шевченка, Київ, Україна, 
2ТОВ "Біофарма Плазма", Біла Церква, Україна 

ХАРАКТЕРИСТИКА ЗАЛІЗОЗАЛЕЖНИХ ПАРАМЕТРІВ ДОНОРІВ  
ЗА НАЯВНОСТІ АНТИ-SARS-CoV-2 IgG У КРОВОТОЦІ 

COVID-19 відрізняється від інших респіраторних захворювань тим, що викликає гостру запальну реакцію, унаслідок якої може 
поширюватися системне ураження в організмі. Запальний процес супроводжується передусім зростанням концентрації С-реактив-
ного білка (СРБ), що може бути одним із прогностичних біомаркерів перебігу COVID-19 у пацієнтів. Крім цього, на тлі таких подій у 
деяких клінічних спостереженнях зафіксовано зміни концентрацій феритину і трансферину. У нашому дослідженні увага зосереджена 
на встановленні взаємозв'язку між запальними процесами та залізозалежними параметрами, зміни концентрацій яких можуть приз-
вести до патологічних станів у пост-COVID-19 періоді. В експерименті брали участь люди, які перехворіли на COVID-19 та у крово-
тоці яких наявні різні титри анти-SARS-CoV-2 IgG. Установлено, що для групи донорів із титром анти-SARS-CoV-2 IgG 95 ± 5 Index (S/C) 
характерні максимальні концентрації С-реактивного білка та феритину, унаслідок чого може розвиватися запальна анемія. Також 
виявлено, що у групи з мінімальним титром анти-SARS-CoV-2 IgG спостерігається максимальна концентрація трансферину, що 
може свідчити про порушення процесів транспорту заліза. Крім цього, нестача заліза внаслідок гострого запального процесу, який 
супроводжується пошкодженням транспорту та запасання заліза трансферином і феритином, відповідно, може порушувати ро-
боту м'язової системи, що підтверджується зміною концентрації креатинкінази у групи донорів із титром анти-SARS-CoV-2  
IgG 95 ± 5 Index (S/C). Проведене дослідження свідчить, що зараження вірусом SARS-CoV-2 організму часто призводить до розвитку 
гострих запальних реакцій, унаслідок яких можуть страждати процеси транспорту й запасання заліза, які викликатимуть патоло-
гічні процеси у пост-COVID-19 періоді.  

Ключові слова: анти-SARS-CoV-2 IgG, феритин, трансферин, С-реактивний білок. 
 
 
 
 
 

  


