#2.¢» New Day in Medicine ND M
~—-5 HoBbii lenb B MeauuuHe

: o (v
AVICENNA-MED.UZ /

6 (68) 2024



/[ Conpedcedameau peoaxuuoHHO \\
Koaaeauu:

III. K. TEIITAEB,
A. I11. PEBULIIBWINA

Pen. xonnerus:
M.U. ABJIYJIJIAEB
A.A. ABIYMAXHNI0OB
P.5. ABAVJUIAEB
JLM. ABAYJIJTAEBA
A.Ill. ABAYMAXN/IOB
M.A. ABAYJIJIAEBA
X.A. ABIYMAJDKAIOB
b.3. ABGAIYCAMATOB
M.M. AKFAPOB
X.A. AKUJIOB
M.M. AJIUEB
C.K. AMIHOB
11.5. AMOHOB
.M. AXMEJIOB
[0.M. AXMEJIOB
C.M. AXMEJIOBA
T.A. ACKAPOB
M.A. APTUKOBA
K.b. BEKHA3APOB (rnaBHblii peaakTop)
E.A. BEP/IVEB
B.T. BY3PYKOB
P.K. IAIABAEBA
M.H. JAMNHOBA
K.A. IEXKOHOB
3.C. I’KYMAFBAEB
A.A. JUKAJINIJIOB
H.H. 30JIOTOBA
A.Ill. UTHOSITOB
C. THIAMUHOB
AN. UICKAHJIAPOB
A.C. NJIbSICOB
3.9. KOBMJIOB
AM. MAHHAHOB
M. MYCAEBA
T.C. MYCAEB
M.P. MIUP30EBA
@.I. HABUPOB
H.A. HYPAJIMEBA
@.C. OPUIIOB
B.T. PAXUMOB
X.A. PACVYJIOB
1I1.1. PY3UEB
C.A. PY3UBOEB
C.ATA®DOPOB
C.T. IIATMAHOB (Ksiprei3cran)
K.B. CATTAPOB
B.b. CA®OEB (0TB. penakTop)
N.A. CATUBAJITUEBA
HI.T. CAJIUMOB
JIU. TYKCAHOBA
M.M. TAJDKVEB
AK. XAMPAEB
JI.A. XACAHOBA
AM. ITAMCHEB
AK. IIAAIMAHOB
H.K. SPMATOB
b.b. EPTAILIEB
H.ILI. EPTAIIEB
N.P. IOJIJALLIEB
I.X. IOJJJAIIEBA
A.C. IOCYIIOB
LI, IPUKYJIOB
M.II. XAKMMOB
J1.0. UIBAHOB (Poccust)
K.A. ETE3APSH (Poccus)
DONG JINCHENG (Kurait)
KY3AKOB B.E. (Poccust)
5. MEMEPHUK (CroBakwst)
B.A. MUTHII (Poccwust)
B 1. IPUMAKOB (Benapycs)
O.B. I[IEHIMKOB (Poccust)
A.A.TIOTAIIOB (Poccus)
A.A. TETIJIOB (Poccus)
T.II. LIAPMAHOB (Ka3axcran)
A.A. IIET'OJIOB (Poccwust)
Prof. Dr. KURBANHAN MUSLUMOV (Azerbaijan)

Ve
TUBBUETIA AHTU KYH

HOBLIN JEHb B MEJIUIIMHE
NEW DAY IN MEDICINE

Hamuii-pehepamue, masnaeuii-maspughuii ncypuaa
Hayuno-peghepamuenbtii,

0yX06HO-NPOCBEMUMEAbCKUL HCYPHAL

YYPEIWUTEJIIN:

BYXAPCKWI TOCYJAPCTBEHHbBIN
MEIWLIMNHCKUIA UHCTUTYT
000 «TUBBUETIA AHTU KYH>»

HaupoHanbHbIN MEAULIMHCKWA
HCCIIeIOBATEILCKHUI LIEHTP XUPYPTruv UMEHHA
A.B. BuiiiHeBCKOTO SIB/ISIETCSI TeHEpaIbHBIM
HAyYHO-TTPaKTUIECKUM
KOHCY/IbTaHTOM pPeIaKI1

KypHa ObLJ1 BKJIIOUEH B CIIMCOK XXYpPHaJIbHbIX
WU3IaHUM, peLieH3upyeMbIX Briciieit
ArtrecTalimoHHol Komuccueit
Pecnyonuku Y36ekucran
(ITporokox Ne 201/03 ot 30.12.2013 1.)

PEJIAKIIMOHHEIA COBET:
M.M. ABIYPAXMAHOB (byxapa)

I' K. JKAPBIJIKACBIHOBA (Byxapa)
AL MHOSATOB (Tamkenr)

[.A. UXTUEPOBA (Byxapa)

II.M. KAPMMOB (Tammkenr)

V.K. KAIOMOB (ToukeHr)

II1.11. HABPY3OBA (Byxapa)

A.A. HOCHPOB (Taiuxkenr)

A.P. OBJIOKYJIOB (byxapa)

B.T. OOMJIOBA (Tamkenr)

II.T. YPAKOB (byxapa)

& Prof. Dr. DENIZ UYAK (Germany)

x

2

6 (68)

2024

Hrono

www.bsmi.uz
https://newdaymedicine.com E:
ndmuz@mail.ru

Tem: +99890 8061882


http://www.bsmi.uz
mailto:ndmuz@mail.ru
https://newdaymedicine.com

Received: 20.03.2024, Accepted: 10.04.2024, Published: 10.06.2024

UDK 61.616-002.1-616-002.153
EVALUATION OF THE ROLE OF FERRITIN IN THE COURSE OF CORONAVIRUS
INFECTION

H.H.Mammadova, J.P.Isayev
Azerbaijan Medical University, Department of Infectious Diseases, Baku, Azerbaijan

v Resume

In this article, the level of ferritin in the blood of patients infected with Covid-19 infection was
evaluated according to the degree of complications. Research was conducted among 212 patients
diagnosed with Covid-19. Patients were divided into 2 groups, those with complications and those
without complications, male and female. Increased ferritin levels due to cytokine storm and secondary
hemophagocytic lymphohistiocytosis were found in observed patients. The analysis of the obtained
results showed that the level of ferritin in the blood increased more in the group of female patients
with complications than in the other group, and this was statistically honest with the Mann-Whitney
test. Analysis of blood samples showed that the mean level of ferritin in the blood was 742.5+65.2
ug/L. In conclusion, changes in blood ferritin levels were found to be of prognostic importance in the
course of infection and should be shown to have a special role among inflammatory markers.

Key words: Covid-19, complication rate, pneumonia; the inflammatory cytokines; ferritin

Relevance

A s is known, since December 2019, the SARS-CoV-2 virus, which causes severe acute respiratory

syndrome, has rapidly become a global epidemic characterized by human-to-human transmission
[15,17]. On March 11, 2020, WHO declared COVID-19 a pandemic. The new coronovirus infection has
spread widely in Azerbaijan, causing 831,983 confirmed cases, including 10,288 deaths by August 2023
[14]. It should also be pointed out that the risk of severe complications and even death is high in those
with diabetes, cardiovascular, especially respiratory system and other diseases of the COVID-19
infection. In this regard, the COVID-19 infection is a global crisis and requires the joint efforts of all
mankind to fight it.

Cytokine storm is an immune response that is uncontrolled and leads to many severe dysfunctions in
the immunopathogenesis of COVID-19. In severe disease, massive secretion of inflammatory cytokines,
including TNF-a, IL-6, IL-12, and 1L-8, ultimately leads to potential acute respiratory distress syndrome
(ARDS) and multiorgan failure [8, 11, 16]. Studies show that serum levels of ferritin, d-dimer, IL-6, and
lactate dehydrogenase increase during disease progression, which provides an indicator of mortality risk
[16].

Ferritin is an iron-storing protein; its serum level reflects normal iron levels and is a diagnostic
indicator of iron deficiency anemia. During viral infections, the level of ferritin in the blood increases,
which can be seen as an indicator of the virus growing and multiplying in the blood [1, 9]. Increased
ferritin levels have also been shown in severe COVID-19 patients due to cytokine storm [5, 13]. During
the severe course of the COVID-19 infection, during the cytokine storm, the synthesis of many
inflammatory cytokines is accelerated, including IL-6, TNF-a, IL-1p, IL-12, and IFN-y, which stimulate
hepatocytes, Kupffer cells, and macrophages to synthesize ferritin [12]. Uncontrolled and dysfunctional
immune macrophage activation, hyperferritinemic syndrome, and a thrombotic storm-related response
eventually lead to multiorgan damage. Studies have shown that ferritin synthesis is not only a
consequence of excessive inflammation, but also plays a pathogenic role in the inflammatory process
by binding to T-cell immunoglobulin and mucin domain 2 (TIM-2) [7]. In addition, some studies have
shown that the H chain of ferritin activates macrophages to secrete inflammatory cytokines [2].

In infectious diseases, hyperferritinemia caused by a severe inflammatory process is associated with
the admission of patients to the intensive care unit and mortality. It is also an indication for managing
inflammation and identifying patients with high risk of complications [2, 3, 7]. Ferritin, a feature of
hemophagocytic lymphohistiocytosis, a complication of viral infection, is associated with delayed
recovery in patients with COVID-19 infection, and individuals with lung changes are more likely to
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have increased ferritin levels [6, 10, 16]. Thus, as a pro-inflammatory factor in an uncontrolled cytokine
storm, the predictive role of ferritin levels in patients with COVID-19 with a likely poor outcome
warrants further investigation.

In addition to clinical examinations, laboratory tests can allow clinicians to quickly assess the
patient's condition in order to make the optimal approach and make the right decision in patients with
COVID-19. In this study, ferritin is of particular interest because of its potential diagnostic and
prognostic role.

Purpose of the study: The main objective of this study was to determine the potential relationship
of ferritin with severe course and critical conditions of COVID-19 patients

Material and methods

The data used in this study included data from 212 patients hospitalized and treated for COVID-19
at the Clinical Medical Center between August and December 2021. Patients under the age of 18 and
pregnant women who were not diagnosed with COVID-19 on the indicated dates were excluded from
the study. In our hospital, only cases with SARS-CoV-2 detected from nasopharyngeal or oropharyngeal
smears were diagnosed with COVID-19 by RT-PCR. Age and gender characteristics of detected
COVID-19 patients were recorded. Immunological test records of these patients from admission to
discharge, as well as clinical course, i.e. severity, were examined. Patient data were divided into two
groups: those without complications (n = 110) and those with complications from COVID-19 (n = 102).
We included the comorbidity data of the majority of patients included in our study. Hypertension,
diabetes and kidney failure were investigated as comorbidities.

Categorical variables were expressed in frequency and percentage, median and quartile values of
continuous variables were presented. In the comparison of continuous variables, normally distributed
variables were analyzed by independent sample t-test, and non-normally distributed variables were
analyzed by Mann-Whitney U test. Categorical variables were analyzed using the %2 test. SPSS (version
20.0, SPSS Inc, Chicago) package programs were used for statistical analysis of data. P<0.05 was
considered statistically significant.

Result and discussion
Demographic characteristics of patients with and without complications treated with a diagnosis of
COVID-19 and inflammatory blood values of all patients at the time of admission to the hospital were
investigated. 212 (43.6%) of the participants in this study were men and 117 (56.4%) were women. The
average age of patients without complications is 55.0+£2.2 years, and the average age of patients with
complications is 76.0-+2.6 years. It was clarified that the level of ferritin in the blood was 539.3 x mcg/L
versus 805.7 mcg/L, higher than the patients without complications.

Table 1
Mann-Whitney Test
Ranks
Aggravation N Mean Rank Sum of Ranks
yes 110 107.75 11852.00
no 102 105.16 10726.00
Total 212
Test Statistics?
WM Wilcoxon Asymp. Sig.
Mann-Whitney U W 4 (2-tailed)
Ferritin 2796.500 5722.500 -2.021 0.043
Ferritin2 606.000 859.000 -1.156 0.248
Ferritin3 34.000 814.000 -1.197 0.231

Aggravation
Mann-Whitney analysis of ferritin levels in critically ill patients

Also, when we evaluate gender indicators, we observe that the number of complications is higher
among women compared to men (53.9%). When comparing the age group, more patients with a
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diagnosis of Covid-19 with complications are seen in the group of patients over 65 years of age, which
can be associated with the presence of more co-morbidities. The result obtained by the Mann-Whitney
test was P=0.043, which is a statistically significant result p< 0.05 (Table 1).

Table 2
Wilcoxon Signed Ranks Test Analysis of the ferritin indicator in 3-day blood samples taken
from patients with severe complications with a diagnosis of Covid-19

Ranks?
N Mean Rank Sum of Ranks
Ferritin2 - Ferritin Negative Ranks 31« 34.48 1069.00
Positive Ranks 35% 32.63 1142.00
Ties (0
Total 66
Ferritin3 - Ferritin Negative Ranks 25 22.36 559.00
Positive Ranks 14 15.79 221.00
Ties o
Total 39
Table 3
Analysis of ferritin levels in men by the Mann-Whitney method
sex - male
Mann-Whitney
Test
Ranks?
N Mean Rank | Sum of Ranks
Aggravation yes 8 48.00 2304.00
no 47 48.00 2256.00
Total 95
a. sex = male
Test Statistics®?
Mann-Whitney U | Wilcoxon W Z Asymp. Sig. (2-tailed)
Ferritin 543.500 1284.500 -0.549 0.583
Ferritin2 136.000 202.000 -0.562 0.574
Ferritin3 20.000 26.000 -0.447 0.655
a. sex = male
b. Grouping Variable: Aggravation

In the course of the study, inflammatory blood indicators were compared with 3 examinations in
accordance with the duration of the inpatient stay in the patients. First of all, the length of stay of patients
in the hospital attracted special attention. Thus, in the groups of patients with complications, the length
of stay - the number of bed days was relatively higher (>14 days). In particular, changes in the level of
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ferritin were detected as inflammatory markers in all the examined blood samples. P = 0.018. Thus,
although the level of ferritin was increased in 10 patients without complications during the 1st
measurement during all 3 examinations, this indicator was noted as high in 35 patients with
complications. The obtained results suggest that ferritin provides more informative information in
assessing the severity of the disease.

As mentioned above, ferritin levels were analyzed in male patients diagnosed with Covid-19. The
obtained results showed an increase in the ferritin index - 682.9 x mcg/L in 31 male patients without
complications, while this indicator was determined at 1740.3 x mcg/L in 38 patients with complications.
The results of the subsequent examinations were 1172.7 x mcg/L and 1546.5 x mcg/L, respectively. At
the same time, statistical integrity was not observed when calculating the results using the Mann-
Whitney method in 95 male patients with complications (Table 3).

When examining the ferritin indicators obtained during the examination of women, different results
were found. During the measurement by Student's criterion, the ferritin indicator in the blood was shown
to be statistically honest, unlike men. Pt-=0.010 In 45 female patients with complications, the average
ferritin indicator was 512.6 x pg/L. In particular, during the comparative analysis of routine blood
samples, it was known that the level of ferritin in the blood fluctuates at high levels in the peak stage of
the disease in women, and the statistic was estimated as Pu=0.004 (Table 4).

Several studies have also found that increased ferritin levels are associated with worsening of the
course of COVID-19 [6]. A cytokine storm and an active immune response of the infected organism (ie,
ferritin) are involved in the development of acute respiratory failure, and its progression is accompanied
by increased mortality. Higher ferritin levels have been reported in such groups of patients with severe
or ARDS compared to less severe patients [4].

Analysis of ferritin levels in women using the Mann-Whitney method Tebled
sex = female
Mann-Whitney Test

Ranks?
Aggravation N Mean Rank Sum of Ranks

yes 62 59.00 3658.00

no 55 59.00 3245.00

Total 117
a. sex = female
Test Statistics??

Mann-Whitney U | Wilcoxon W Z Asymp. Sig. (2-tailed)
Ferritin 770.000 1805.000 -2.894 0.004
Ferritin2 123.000 189.000 -2.061 0.039
a. sex = female
b Grouping Variable: Aggravation
17>

4 6 (68) 2024 «Tub6uémoa aneu Kyw» ISSN 2181-712X. EISSN 2181-2187 147



Conclusion
Given the results obtained in this study, it is recommended that the ferritin test be used in patients
with COVID-19 to assess the presence of hyperinflammation, predict deterioration of hospitalized
patients with COVID-19 infection, and predict lethal outcomes. At the same time, it was observed that
the level of ferritin was higher in women than in men. Future clinical-laboratory studies are considered
appropriate to comprehensively clarify its pathogenetic and prognostic role in COVID-19, its potential
therapeutic value for the purpose of controlling inflammation before organ and system damage.
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