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Background: Coronavirus infection (COVID-19) the year 2019 is linked to systemic inflammation 

Adipokine activity has a wide spectrum of effects on infection pathogenesis. Many elements associated 

with this condition, such as inflammation, platelet activation, and endothelial dysfunction, may make 

patients more susceptible to venous or arterial thrombosis. Hypoxia is also a direct result of the lung 

damage found in COVID-19. Chemerin is a dipokine that has inflammatory and metabolic functions. 

Hypoxia-Inducible Factor-1 (HIF-1) is a protein that regulates oxygen homeostasis in the body. Objective: 

Our study focused on two indicators (Chemerin, and Hypoxia- inducible factor-1) in COVID-19 in the 

hopes of demonstrating biomarkers linked to illness severity. Materials and methods: This is a case-

control study in which (COVID-19) patients were recruited from the Intensive Care Unit ICU department 

of the AL-Amal Hospital in AL-Najaf City, Iraq, before receiving any treatment, and compared to 

seemingly healthy volunteers as the control group. Mild/moderate, severe, and critically sick individuals 

were separated into three categories. The enzyme-linked immunosorbent assay (ELISA) kit was used to 

evaluate blood chemerin and HIF-1 levels in all patient and control groups. COVID-19 participants' clinical 

symptoms, laboratory test findings, and outcomes were studied retrospectively. Results: COVID-19 

patients had significantly higher levels of HIF-1 and chemerin than healthy volunteers (2.1 0.48 and 244.3 

153.97; P 0.001 vs. 1.36 0.49 and 195.03 153.97; P=0.015, respectively). Critically illnes patients had 

considerably greater serum chemerin and HIF-1 levels than healthy individuals (P 0.0001). However, 

there was no changes in HIF-1 levels between the mild/moderate patients and the healthy group. 

Chemerin and HIF-1 levels were positively correlated with ferritin, d-dimer, and NLR levels. Conclusion: 

Levels of Chemerin and HIF-1 in COVID-19 patients are early indicators of the severity disease and have 

been linked to the risk of mortality in patients. 

 

 

Coronavirus infection (COVID-19) has emerged 
as a global issue for modern healthcare systems 
.Globally, as of June 2022, there have been 
528,816,317 confirmed cases of COVID-19, 
including 6,294,969 deaths, reported to WHO 
[1, 2]. SARS-CoV-2 (Severe Acute Respiratory 
Syndrome-Coronavirus 2) infection can affect 
many organs and cause a variety of symptoms 
[3, 4]. 
Acute respiratory syndrome coronavirus 2 was 
the new coronavirus (SARS-CoV-2). The World 

Health Organization designated the sickness 
that arose from the shift as coronavirus disease 
2019(COVID-19) [5, 6]. 
These inflammatory cytokines can affect the 
amounts of several blood cell lineages, causing 
lymphocytopenia in particular [7]. This 
hyperinflammation is critical in the 
pathogenesis of viruses. This pro-inflammatory 
response can also be used to risk-stratify 
(COVID-19) people who are at high risk of 
developing severe illness and respiratory 
problems [8]. In the past, inflammation 
indicators were effectively utilized to 
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prognosticate patients with inflammatory 
disorders and, in particular, to shift cancer kinds 
[9, 10]. Inflammatory indicators have been used 
to risk-stratify individuals in various infectious 
disorders, according to a previous study [11]. 
The goal of this study was to look at the 
evidence for inflammatory markers in risk-
stratifying patients and prognosticating COVID-
19 outcomes. 
Pleiotropic effects are caused by adipokines, 
physiologically active substances. Numerous 
investigations have shown that they have a role 
in the pathophysiology of the aforementioned 
metabolic diseases [12, 13]. 
Chronic inflammatory responses are largely 
believed to be the etiology of COVID-19 
instances, and a range of inflammatory variables 
play a role in this process. Adipocytokines, such 
as leptin and adiponectin, are also secreted by 
adipose tissue and play a significant role in 
energy balance, metabolic control, 
immunoregulation, and vascular homeostasis. 
As a result, adipocytokines have a role in the 
development of vascular disease [14]. 
Chemerin is a secretory protein with many 
biological functions. It is a recently discovered 
adipocytokine called for its capacity to induce 
leukocyte chemotaxis. Chemerin stimulates 
antigen-presenting cells, promoting the release 
of proinflammatory factors like interleukin (IL)-
1, IL-6, IL-8, and tumor necrosis factor (TNF)-; 
when combined with its receptor, chemerin 
regulates the expression of inflammatory 
factors through multiple signaling pathways, 
resulting in a cascade of inflammatory reactions 
[15]. Chemerin is also linked to a number of 
metabolic syndrome components that are 
linked to abnormal angiogenesis [16]. 
Chemerin belongs to the chemoattractant 
protein family. It works by attaching to a 
receptor and modulating immunity [17] It is 
transformed to its active form by inflammation 
and coagulation serine proteases once it is 
released. Chemerin is secreted by several 
organs and tissues, including adipose tissue, 
placenta, hepatic tissues, pulmonary system, 
heart, ovaries, kidneys, and pancreas [18, 19]. 
Chemerin is an adipokine that has a role in 
immunomodulation, inflammation, and obesity 
pathophysiology. It's one of the 
chemoattractants that affect immune cell 

activity, which controls both adaptive and 
innate immunity [20]. Chemerin is also a key 
regulator of angiogenesis, adipose tissue 
development, and energy production [21].  HIF-
1 is primarily responsible for maintaining oxygen 
homeostasis inside cells. It is a transcription 
factor that regulates the expression of a large 
number of genes involved in maintaining O2 
balance in the event of an oxygen shortage. 
Furthermore, HIF-1 regulates cellular activity in 
response to hypoxia. In places where oxygen is 
scarce, HIF-1 controls glucose absorption and 
anaerobic respiration [22]. 

 

In this study, 90 patients with COVID-19 were 
admitted to Al-Amal Hospital in Al-Najaf City, 
Iraq, between Dec., 2021 and Jan., 2022, after 
receiving clearance from the Iraqi Ministry of 
Health and Environment's Ethics Committee, 
and all participants gave informed consent 
before the study began. Patients were 
confirmed infected with covid-19 without any 
chronic diseases, and older between 35-60 
years were included in the study. The sample 
COVID-19 diagnosis was defined as a SARS-CoV-
2 positive real-time reverse-transcriptase 
polymerase chain reaction (RT-PCR) from a nose 
and/or throat swab specimen of patients 
combined with a chest X-ray or chest 
tomography (CT) scan that suggested COVID-19 
infection. Before the therapy procedure, blood 
samples were taken from the patients after the 
investigation of the subjects' blood samples. 90 
healthy individuals made up the control group. 
The patients were picked because they had no 
complaints, no history of gastrointestinal or 
chronic liver disorders, smoking and alcohol 
consumption, or systemic ailments, or pregnant 
women and were of similar age and sex to the 
control groups. For additional investigation, 
individuals with COVID-19 were divided into 
three groups upon admission to the hospital 
based on clinical findings, respiratory rates, 
oxygen saturation (SpO2) levels, and low-dose 
chest CT results. The following is the 
classification: 
Minimal sickness: no indication of pneumonia 
on low-dose CT, mild clinical symptoms. 
Mild respiratory symptoms, positive indicators 
of pneumonia on low-dose CT, and SpO2:94 
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percent on room air indicate a moderate illness. 
Those who fulfill any of the following criteria for 
severe illness: 
Lung infiltrates >50% on low-dose CT 
Respiratory rate >30 times per minute 
SpO2 94 percent at room air 
Patients and control groups had their venous 
blood samples taken. Two tubes were used to 
separate blood sample. 3ml allowed clotting at 
room temperature for 10-15 minutes before 
centrifugation at (3000Xg) for 10 minutes to get 
serum. The serum samples were then divided 
into three tubes and kept at -80 °C for future 
examination. Complete blood count (CBC) was 
tested using an autohematology analyzer with 
the remaining blood (2 ml) (linear, Spain). 
Fluorescence immunoassay was used to 
quantify serum ferritin and D-dimer levels 
(ichromaTM) Human CHEM (Chemerin) ELISA 
Kit, Catalog No. E-EL-H0698, is a double-
antibody sandwich enzyme-linked 
immunosorbent test kit. HIF-1 (Human HIF-1 
Alpha (Hypoxia Inducible Factor 1 Alpha) ELISA 
Kit, Catalog No. E-EL-H6066 were measured 
using Elabscience (USA) Kits. 
IBM SPSS Statistics 21 (Version 21, authorization 
code: d91314f638c364094170, Armonk, NY, 
USA) software was used for the statistical 
analyses. The findings of the analyses were 
expressed as mean SD. The statistical 
significance threshold was set at p 0.05. The 
student's t-test was used to compare two 
independent samples. To compare the variable 
distribution between the groups. Pearson 
correlation analysis was used to assess the 
parametric variables. Univariate analysis using 
logistic regression was used to analyze the 
characteristics that potentially predict severe 
COVID-19 illness in the research. 

 

Table 1 shows the demographic data and 
baseline clinical features of patients and 
controls. The study comprised 90 individuals 
with COVID-19 confirmed by RT-PCR (35 females 
and 55 males with mean age 56.07 years). BMI 
was 29.36 kg/m2 as mean for total patients. The 
COVID-19 patients were categorized into three 
groups: 40 of mild/moderate cases including, 33 
severe cases, and only 17 critical cases. COVID-
19 patients and controls were of similar age and 
sex when they were enrolled. Body mass index 
(BMI), Neutrophils (N), NLR, Ferritin, and D-
dimer all of these values were higher in the 
patients group than in the controls. All showed 
significant differences between patients and 
healthy groups (P 0.05). Except for 
Lymphocytes, which is lower in covid-19 
patient’s groups, COVID-19 patients had 
substantially greater serum chemerin and HIF-1 
concentrations than healthy volunteers (2.1 ± 
0.48 and 244.3 ± 153.97; P 0.001 vs. 1.36 ± 0.49 
and 195.03 ± 153.97; P=0.015, respectively). 
COVID-19 patients with severe and critical 
illness have substantially higher mean ages and 
BMI than patients with mild/moderate disease 
(54.6 ± 2.2 and 57.1± 4.2 years, respectively) and 
(29.21±1.12 and 30.42±1.11 vs. 28.33 ±1.12 
kg/m2, respectively; p=0.0001). However, when 
compared to moderate instances in patients, 
the percentage of Lymphocytes in severe and 
critical covid-19 patients was much lower. 
Patients with mild/moderate and severe COVID-
19 had mean serum chemerin and HIF-1 levels 
of (1.84 ± 0.42 and 2.1±0.60 ng/mL, respectively 
(p=0.0001) and (195.10±150.96 and 
238.0±155.98 ng/ml, respectively (p=0.0001). as 
illustrated in table (1) comparison of all 
laboratory data collected from COVID-19 
individuals with healthy groups. 

Table (1): Compares the demographic and clinical parameters of COVID-19 patient’s categories with the healthy group 

Parameters Healthy group 
COVID-19 patients’ group 

P-value 
Mild/moderate Severe Critical 

No. 90 40 33 17 ---- 

Sex (F/M) 45/45 14/26 14/19 7/10 ---- 

Age (years) 54.7±3.61 53 .51±3 .16 54.6±2.24 57.1±4.23 0.060 

BMI (kg/m2) 24.5±1.69 28.33±1.12 29.21±1.12 30.42±1.11 0.0001 

SPO2 % 99.06 ±0.69 96.89 ±3.50 89.31 ±3.45 68.60 ±9.38 0.0001 

SBP, (mmHg) 129.32 ± 5.13 122.33± 3.66 136.64± 5.48 147.92± 4.57 0.0001 

DBP, (mmHg) 79.44± 9.47 80.11 ± 6.42 83.61± 6.74 83.81 ± 6.46 0.155 

NEUT% 49.20±10.14 75.12±10.12 80.13±8.14 85.11±12.11 0.0001 

LYM% 21.81±9.60 15.21±1.104 11.24±1.41 10.22±1.105 0.000 

NLR 2.25±1.05 5.35±9.15 7.12±5.77 7.59±10.96 0.020 

D-dimer, (ng/ml) 398.43±74.66 2252.4±2134.51 2212.8±2632.41 5212.6±2933.61 0.0001 

Ferritin, (ng/ml) 117.5±33.52 1416.23±182.41 1318.24±111.51 1519.22±193.31 0.0001 
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Chemerin, (ng/ml) 1.30± 0.29 1.84± 0.42 2.1± 0.60 2.8± 0.44 0.0001 

HIF-1, (Pg/ml) 185.3±53.77 195.10±40.96 238.0±59.98 310.05±100.97 0.0001 

Data represented as Mean ± SD: standard deviation, F: 
Females, M: Males, BMI: Body Mass Index, SPO2: 
Saturated Partial SBP: Systolic Blood Pressure, DBP: 
Diastolic Blood Pressure, NEUT: neutrophil. LYM: 
Lymphocyte, NLR: Neutrophil/ Lymphocyte Ratio, HIF: 
Hypoxia Inducible Factor-1 
In table (2) and figure (1) the data analysis of serum 
chemerin level was shown to be positively correlated with 
age, BMI, Neutrophils percent, NLR, and HIF-1, and 
negatively correlated with lymphocyte percent. 

Table (2): The correlation between serum chemerin 
level with clinical parameters in COVID-19 patients 

Parameters r p-value 
Age, (years) 0.395 0.048 

BMI, ( kg/m²) 0.514 0.0001 
SBP, (mmHg) -0.063 0.75 
DBP, (mmHg) -0.0463 0.841 

NEUT% 0.398 0.035 
LYM% -0.671 0.0001 
NLR 0.964 0.0001 

D-dimer, (ng/mL) 0.385 0.049 
Ferritin, (ng/mL) 0.423 0.037 
HIF-1, (Pg/mL) 0.395 0.046 

Data represented as Pearson Correlation Coefficient (r): 
BMI: Body Mass Index, SBP: Systolic Blood Pressure, DBP: 
Diastolic Blood Pressure, NEUT: neutrophil. LYM: 
Lymphocyte, NLR: Neutrophil/ Lymphocyte Ratio: HIF: 
Hypoxia Inducible Factor-1 

Table (3) The Correlations between serum HIF-1 level 
with clinical parameters in COVID-19 patients group. 

Parameters r p-value 

Age, (years) 0.001 0.992 

BMI, ( kg/m²) 0.355 0.049 

SBP, (mmHg) 0.026 0.85 

DBP, (mmHg) 0.032 0.88 

NEUT% 0.277 0.177 

LYM% -0.163 0.213 

NLR 0.84 0.0001 

D-dimer, (ng/mL) 0.399 0.034 

Ferritin, (ng/mL) 0.43 0.01 

Chemerin (ng/mL) 0.395 0.046 

 

In table (3), and figure (2) shown serum HIF-1 level a 
significant positive correlation with BMI, NLR, D-dimer, 
Ferritin and chemerin, and negatively correlated with 
SPO2, lymphocyte percent. 

Data represented as Correlation (r): regression analysis, 
BMI: Body Mass Index, SBP: Systolic Blood Pressure, DBP: 
Diastolic Blood Pressure, NEUT: neutrophil, LYM: 
Lymphocyte, NLR: Neutrophil/Lymphocyte  Ratio 

 

 

Biomarkers that predict disease outcomes 
should be reflect the severity of the condition. 
The importance of serum chemerin and HIF-1 
levels in COVID-19 patients, as well as their 
usefulness as a biomarker for disease severity 
prediction, remain unclear. To our knowledge, 
this is the first research to look at serum 
chemerin and HIF-1 levels in COVID-19 patients 
and how they relate to the severity of the 
disease. Chemerin levels were shown to be 
considerably greater in patients with severe 
COVID-19 than in patients with mild/moderate 
COVID-19, and this increase was linked to 
inflammatory indicators for disease severity. 
Cytokines generated from adipose tissue have a 
wide variety of local, peripheral, and central 
actions. A growing number of studies in recent 
years have revealed that adipokines play a 
critical role in the development of many 
disorders [23, 24]. The combination 
immunological response of early cytokine 
release and activation of antiviral interferon 
response, followed by immune-cell recruitment, 
is induced by SARS-CoV-2 infection. Due to an 
excessive and dysregulated immune response, 
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viral infection can sometimes escalate to severe 
illness [25]. The cytokine storm is caused by 
SARS-CoV-2 inducing excessive and persistent 
cytokine responses in some infected people. 
The inflammatory cytokine storm is followed by 
immunopathological alterations in the lungs, 
resulting in ARDS as a consequence. In COVID-
19, obesity and overweight are scientifically 
recognized risk factors for a more severe course 
and, as a result, death [26]. T2DM patients are 
also more likely to develop COVID-19 illness and 
consequences such as ARDS and mortality [25]. 
There has been minimal published research on 
the effects of chemokines or adipokines on the 
progression of SARS-CoV-2 infection. Van der 
Voort et al. conducted a cross-sectional 
investigation in SARS-CoV-2 virus-infected 
patients with respiratory failure to see if leptin 
may have a role in patients with severe SARS-
CoV-2 symptoms. Hyperleptinemia was seen in 
SARS-CoV-2 patients admitted to the ICU, 
suggesting that adipose tissue plays a key role in 
the pathogenesis of respiratory failure. Excess 
adipose tissue and leptin synthesis, according to 
this study, may contribute to the development 
of respiratory failure and ARDS in SARS-CoV-2 
infected individuals [27]. 
Serum chemerin levels in cells including 
fibroblasts, mast cells, and endothelial cells are 
raised in certain chronic inflammatory diseases 
[28-30]. Chemerin is hypothesized to play a role 
in both the proliferation and resolution of 
inflammation [31, 32]. Chemerin-induced colitis 
leads to significant damage to the GIT mucosa 
and increased levels of pro-inflammatory 
cytokines, according to another study [33]. 
Bondue et al. investigated the level of chemerin 
and its role in the physiopathology of viral 
pneumonia, hypothesizing that chemerin has 
anti-inflammatory properties by acting on 
ChemR23 expressed by non-leukocytic cells 
(possibly lung endothelial cells), dampening the 
inflammatory response induced by viral 
infection [34] Fioravanti et al. revealed that 
chemerin is regarded as a key role in the viral 
inflammatory process, implying that the amount 
of this adipokine might be modulated in COVID-
19 treatment [35]. For the first time, the recent 
findings revealed considerably increased levels 
of serum chemerin in COVID-19 patients. 
Furthermore, this link appears to exist 

independently of body fat increase [36]. This 
evidence might point to chemerin's position in 
inflammatory process regulation as well as its 
role in initiating extensive inflammatory 
processes in a variety of inflammatory illnesses. 
Chemerin is also linked to a number of 
metabolic syndrome components that are 
linked to abnormal angiogenesis [16, 37]. In 
diabetic peripheral vascular disease, increases 
in chemerin and VEGF plasma levels are 
positively linked with the ankle-brachial index 
[37]. Because chemerin receptors are found all 
over the body, several studies have shown that 
this adipocytokine has many roles [18, 38]. 
Obesity causes hypercoagulability, which is 
defined as a high amount of clotting factors and 
low quantities of anti-coagulant molecules. In 
severe instances of COVID-19, the 
hypercoagulable condition is also observed [39]. 
The severity of COVID-19 illness is linked to 
severe dysregulation of pro-inflammatory 
cytokines, according to new research. As a 
result, COVID-19-induced acute inflammation 
may exacerbate chronic inflammation caused by 
fat, leading to more severe illness [40]. For the 
first time, we found that COVID-19 patients had 
considerably higher levels of serum HIF-1. It is 
debatable how hypoxia and HIF-1 influence 
cytokine expression and release. It might be 
impacted by a variety of factors. HIF-1, for 
example, may intensify the cytokine storm 
under hypoxic environments. This might be 
related to VEGF (vascular endothelial growth 
factor) overexpression and buildup [41]. 
Hypoxia and inflammation are inextricably 
related [42]. Hypoxia has different 
consequences based on the type of cells 
impacted and the surroundings. HIF1- has a 
number of functions in oxygen-
depleted/inflamed tissues. It is involved in the 
control of the activity of myeloid cells and T 
cells, for example, which affects both innate and 
adaptive immunity. On the other hand, hypoxia 
has a quite different effect. It stimulates innate 
immunity while suppressing adaptive immunity. 
This action is critical in preventing excessive 
immune system activation and tissue damage 
[43]. Hyperoxic lung damage is prevented by low 
oxygen levels supported by pulmonary HIF 
stabilization [44]. 
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In conclusion, chemerin and HIF-1 levels 
positively correlated with the clinical severity of 
COVID-19 in Iraqi patients. The levels of 
chemerin and HIF-1 may be an early indicators 
of COVID-19 severity and risk of mortality .As 
well as being useful in treatment monitoring. 
Also, Chemerin has anti-inflammatory effects; 
it's possible that this adipokine contributes to a 
more serious SARS-CoV2 infection that 
necessitates hospitalization. SARS-CoV-2 
infection upregulates the formation of cytokine 
storms by affecting chemerin and HIF-1 levels. 
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