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Abstract

A SARS-CoV-2 infection is the source of the infectious illness COVID-19. The SARS CoV2 infection
has remained severe after the World Health Organization (WHO) deemed it to be a global health crisis.
This research aims to assess a few biochemical indicators in individuals with COVID-19. There are
fifty COVID-19-infected patients in this study who received medical care at the Al-Najaf Al-Ashraf
Teaching Hospital in Iraq. Levels of RBS, S. BUN, S. cre., D. dimer, and ferritin were analyzed by the
Cobas c-111 and Hipro-TM devices. All patient measures were contrasted with those of fifty healthy
people serving as a control group. The results of this study showed that, among the fifty COVID-19
patients, males had a higher infection rate than females. Out of 50 COVID-19 patients, 62% were men,
and 38% were women. When contrasting the patient group with the control group, the mean of glucose
is significantly different between the patient group and the control group, and the mean of blood
glucose is (223.26+18.79) mg/dl. In addition, the mean blood sugar was (247.13+26.01) mg/dl in
males, while the mean blood sugar was (184.31+23.57) mg/dl in females. There were no significant
differences between the patient and the control group in the mean of urea and creatinine, in the patient
group, the mean (BUN) was (63.02+15.08) mg/dl and (0.770+0.09) mg/dl, respectively. While in the
control group, the mean (BUN) was (26.76+1.03) mg/dl and (0.672+0.03) mg/dl, respectively. D-dimer
and ferritin levels in patients showed significant differences when compared with the control group; the
mean was (3581.16+472.15) ng/mL and (691.50+60.07) ng/mL, respectively, in the patient group,
while the mean was (165.96+6.72) ng/mL and (161.22+7.38) ng/mL, respectively, in the control group.
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1. Introduction

The Chinese city of Wuhan was the core of mysterious pneumonia cases in December 2019,
which were connected to a new coronavirus in January 2020 and swiftly escalated into a
worldwide public health disaster [!1. This ailment, which is related to a beta coronavirus, can
infect mammals as well as other animals. It is composed of single chains of positive RNA
and is a member of the huge Coronaviridae subfamily . The coronavirus 2 of the severe
acute respiratory syndrome (SARS-CoV-2) B! is the cause of the 2019 coronavirus illness
(COVID-19). On March 11, 2020, the World Health Organization (WHO) formally declared
it to be a worldwide crisis due to its rapid global spread 4.

A spectrum of (COVID-19) symptoms is wide, ranging from no symptoms to a potentially
fatal illness. The virus is mostly spread through the air when people are close to one another.
When an infected individual breathes, coughs, sneezes, or interacts with others, the virus can
spread from them through their mouth, nose, or eyes. Additionally, it's probable that it will
spread through contaminated surfaces because infected persons can carry the virus for up to
two weeks after contracting it, even in the absence of symptoms [ ©!,

The Pathogenesis of COVID-19 may have an impact on the upper and lower respiratory
system 7. Because COVID-19 gets into host cells via the enzyme Angiotensin-Converting
Enzyme 2 (ACE2), which is most prevalent in type II alveolar cells of the lungs, the lungs
are the organs most hardest hit by the virus ®!. The density of (ACE2) in each tissue
corresponds with the severity of the illness in that tissue, therefore, reduced (ACE2) activity
may be protective °),

Numerous investigations are now being conducted with the goal of elucidating the specifics
of the virological and clinical progression of SARS-CoV-2 infection.
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Consequently, research indicates that comorbid conditions
including diabetes and hypertension, together with advanced
age, are associated with a greater risk of death and COVID-
19 infection. Glycaemic control has received a lot more
attention for people with both diabetes and COVID-19 as it
has been shown to be linked to a poor prognosis for the
virus. There is proof that improved glycaemic management
is directly linked to better clinical outcomes for COVID-19
patients 1%,

Renal complications are yet another frequent cause of death.
According to preliminary research, as many as 30% of
hospitalized patients in China and New York—including
some who hadn't experienced kidney issues before—have
some form of kidney injury ', The findings are consistent
with the hypothesis that renal damage is prevalent in
COVID-19 patients and may be a major factor in the
disease's severity, ultimately leading to multiple organ
failure and life loss. Thus, clinical management of infected
individuals and beginning therapy early of renal failure with
continuous therapy would both critically depend on kidney
function monitoring 2!,

The D-dimer is When fibrinolysis breaks down a blood clot,
a small protein fragment known as the fibrin degradation
product, or FDP, is released into the bloodstream. It is called
upon by the fact that it is composed of D-fibrin protein
fragments that are connected to one another via a cross-link
(131, D-dimer tests are widely used in medical practice to rule
out the possibility of pulmonary embolism or deep vein
thrombosis, and an elevated D-dimer indicates a higher risk
of abnormal blood clotting. A higher mortality rate in
community-acquired pneumonia has also been linked to
elevated D-dimer ranges 141,

The progression of COVID-19 illness may be associated
with the protracted D-dimer stage. When (COVID-19)
patients are hospitalized to the intensive care unit (ICU),
their D-dimer stage is shown to be significantly better (15).
When it comes to the risk of venous thromboembolism,
patients with severe (COVID-19) who were frequently
bedridden and had aberrant coagulation activity should
receive special care 161,

2.3 Study design
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An established intracellular protein called ferritin is
responsible for controlling the release and storage of iron. It
shields people from iron overload and shortage by
functioning as a buffer ['"!, It is present as a cytosolic protein
in the majority of tissues. Nonetheless, small amounts are
discharged into the serum, where it functions as a
transporter of iron. Ferritin plays a major role in
immunological dysregulation, especially when there is an
extreme case of hyperferritinemia, which exacerbates the
cytokine syndrome "8l It has been noted that (COVID-19)
associated deaths are linked to cytokine typhoon syndrome,
which suggests that cytokine storms promote the severity of
illness through direct immune-suppressive and pro-
inflammatory actions 1% 20,

The analysis of the significance of biochemical biomarkers
(RBS, S. urea S. cre, D-dimer, and ferritin) in COVID-19
patients is the main goal of this work.

2. Materials and Methods

2.1 Sample collection

The research study, which spanned from January 2021 to
June 2021, involved 100 samples—50 patients who were
receiving care at Al-Najaf Al-Ashraf Teaching Hospital and
50 samples from healthy, non-smoking people who do not
suffer from chronic diseases that served as controls. Age
range: 2070 years old.

2.2 Methods

Both patients and controls had five milliliters of venous
blood drawn and separated into two tubes (vacuum gel-
plane tubes and vacuum sodium citrate tubes). The first part
of the blood samples was centrifuged to obtain serum, which
is used for the determination of serum concentrations of
random blood sugar (RBS), serum blood urea (S. urea), and
serum blood creatinine (S. cre.) by Cobas ¢ 111 (Roche-
USA). The second part of the blood samples (sodium citrate
tubes) is applied to the Hipro™ device, manufactured by
Hipro Biotechnology Corp. (USA) for measuring D. dimer
and ferritin.

Sample collection

Collection of blood samples

( 100 samples)

50 control + 50 patient

Serum and plasma

Biochemical
tests performing

R.B.S + 8. Cr + S.Urea

+ D.dimer + Ferritin

Data analysis

Fig 1: Research study design
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2.3 Statistical Analysis

The Statistical Analysis System (SAS, 2018) software was
employed to assess the impact of different groups (patients
and controls) on the study parameters. A t-test was used to
compare means for statistical significance, while a chi-
square test was utilized to compare percentages for
significance levels of 0.05 and 0.01 in this study 2!,

3. Result and discussion
3.1 Analysis of sample study distribution among
COVID patients and control groups based on gender
The outcome of this study based on collection of blood from
patients that were mostly in ICU and it showed that the
percentage of COVID-19 cases was higher in males
compared to females, and this difference was statistically
significant. In the control group, there was no significant
difference between males and females. Additionally, no
significant difference was observed between patients and
controls, regardless of gender as shown in (Table 1).

Table 1: Distribution of the study sample by sex in COVID
patients and control groups.

Factor F;(?:;t; Control (No = 50) | P-value.
Sex: Male 31 (62.00%) 26 (52.00%) 0.507 NS.
No (%) Female | 19 (38.00%) 24 (48.00%) 0.581 NS.
P-value. 0.0497 * 0.773 NS -—-
* (p< 0.05), NS : Non- Significant.

The gender disparity in the severity of COVID-19 illness
may result from behavioral and sociocultural differences
based on gender. In Iraqi society, men are more likely than
women to visit crowded locations and leave the house.
Because of the differences in access to medical facilities and
treatment, infection rates may be biased toward men 1221,
Because the X chromosome contains a large number of
immune-related genes, women generally exhibit stronger
innate and adaptive immune responses compared to men.
The differences in immune responses between men and
women may be related to sex-specific inflammatory
reactions that are influenced by the X chromosome. Males
are more susceptible to infections than females 1231,

Sharma and colleagues **! point to a number of important
contributing factors to this phenomenon. Differential
immune response activation in men and women these
differences may be influenced by sex chromosomal genes
and sex hormones like progesterone, estrogen, and
androgens.

After viral infections, sex-specific disease outcomes are
affected by several factors, including differences in the copy
number of immune response genes linked to the X
chromosome., sex-dependent steroid hormone synthesis, and
virus susceptibility genes. Initial data from China indicated
that the majority of hospitalized patients were male, with a
median age of 56., 26% in need of an intensive care unit,
and 28% dying !, This is evident from the results of the 50
patients in the current investigation, which showed that in
all groups divided by the severity of the infection, women
had a lower proportion than males.

Another aspect is the gender distribution in Iraqi society,
which is somewhat greater than the percentage of females in
the overall population, according to the website's
Indexmundi statistics for 2020. The ratio of men to women
in Iraq is 102.48 men for every 100 women !, Our findings
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agree with (Al-Rayahi.) who also discovered that the
prevalence of COVID illness was greater in men than in
women [2°],

3.2 Evaluation of R.B.S. control groups with COVID
patients

The findings of this study, displayed in (Table 2),
demonstrated that there was a highly significant difference
between the Covid patients and control group and that the
random blood sugar level became more severe in Covid
patients as compared to control patients, especially in
elderly individuals.

Table 2: Comparison between (COVID) patients and control
groups in (R.B.S).

Group. Mean+SE o RBS (mg/dl)
Patients 223.26+18.79
Control 93.66+2.05
T-test 37.527 **
P-value 0.0001
#* (P<0.01).

In the current investigation, RBG levels were a separate risk
factor for death. This result is consistent with research from
a study conducted in Wuhan, China !, It was discovered
that among COVID-19 patients, the capillary blood glucose
level at admission constituted an independent risk factor for
mortality 28],

There are a few reasons why RBG might be a separate risk
factor for COVID-19 death; Increased glucose levels may
encourage SARS-CoV-2 replication is influenced by the
actions of hypoxia-inducible factor 1-alpha and
mitochondrial functions. ROS ?%); High blood sugar may
result in glucose toxicity, which raises the risk of ARDS
(Serious lung condition that causes low blood oxygen) and
death by causing interstitial lung damage BP%; Increased
blood sugar levels may also result in endothelial damage,
which raises the possibility of Thromboembolic events, such
as pulmonary embolism 3, are therefore a concern., blood
glucose control is essential when a patient is in the hospital,
as indicated by a prior study Y. In addition to in-hospital
therapies, enhancing patients' self-efficacy, social support,
and self-care practices may help achieve glycemic control
311" These findings align with the study by Kocak et al.,
which observed elevated glucose levels in COVID-19
patients compared to the control group 3!,

3.2 Comparison analysis of BUN and S. Creatinine

levels between COVID patients and control groups
The results of the current research, as shown in (Table 3),
demonstrated a substantial difference in urea levels between
male and female patients, whereas there was no significant
difference in S. Creatinine levels.

Table 3: Comparison between COVID patients and control groups
in Urea and S. Creatinine

Group. Mean +SE _
Urea (mg/dl) S. Creatinine (mg/dl)
Patients 63.02+15.08 0.770+0.09
Control 26.76+1.03 0.672+0.03
T-test 30.01 * 0.194N S
P- value 0.0184 0.318

* (P<0.05), N S : Non-Significant.
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In this research it was found that certain COVID-19-infected
individuals had (BUN) and creatinine levels that were
greater than usual. Also, Sarhan ef al., and Luther et al.
found in their study on COVID-19-infected individuals
elevated levels of creatinine and urea in comparison to
normal ranges 433,

A newly discovered respiratory infectious illness called
COVID-19 has been linked to kidney damage in certain
cases of its patients' clinical problems. Nonetheless, varying
degrees of COVID-19 patient severity were linked to the
dynamic variations in the two renal function indicators,
creatinine and blood urea nitrogen. When it comes to
severity categorization and triage, BUN has a strong
correlation and a significant potential for predicting
unfavorable outcomes in COVID-19 patients 36!,

The exact mechanism behind the increase in BUN following
SARS-CoV-2 infection remains unclear. Given that
angiotensin-converting enzyme 2 (ACE2), the primary
receptor for SARS-CoV-2, is abundantly expressed in renal
epithelial cells, the virus may interact directly with this
receptor in the kidneys, leading to reduced ACE2
expression. This interaction could result in abnormal
activation of the renin-angiotensin-aldosterone system
(RAAS). Elevated BUN levels might then occur due to the
RAAS-induced increase in water absorption by renal tubules
and enhanced urea reabsorption 7381,

While Acute renal failure has primarily been reported in
critically ill individuals., it has also been shown that serum
creatinine and cystatin C levels in both severe and less
severe instances are normal (n = 178). Only 2.8% of the
patients had elevated BUN levels, and none of them had a
rise in serum creatinine, despite the fact that 23.6% of them
had a decreased estimated glomerular filtration rate (eGFR).
These findings show that, independent of their ICU
admission, None of the patients experienced acute renal
damage or acute renal insufficiency throughout their entire
hospital stay ).

3.3 D-dimer and Ferritin analysis

The outcome of this analysis indicated a highly elevated and
significant difference in D-dimer and ferritin levels between
male and female patients, where the mean was
3581.16£472.15 ng/mL and 691.50+60.07 ng/mL,
respectively, in comparison with the control group as shown
in the (Table 4).

Table 4: Comparison between COVID patients and control groups
in D-dimer and Ferritin

Group Mean+SE
D-dimer (ng/mL) Ferritin (ng/mL)
Patients 3581.16+472.15 691.50+£60.07
Control 165.96+6.72 161.22+7.38
T-test [937.07 120.12 **
P-value 0.0001 0.0001
** (p<0.01).

D-dimer is an indicator that is sensitive to reflecting
thrombosis and may specifically indicate secondary
hyperfibrinolysis and a hypercoagulable state in the body.
Due to its direct immunosuppressive properties and pro-
inflammatory actions, ferritin plays a major role in
immunological dysregulation, especially in cases of severe
hyperferritinemia, which fuels the cytokine storm. Although
ferritin is found in the intestinal mucosa, liver, kidney,
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spleen, and heart, it is unknown if serum ferritin contributes
to or reflects inflammation or if it is a byproduct of
inflammation “0- 411,

The vital intracellular iron store protein, or ferritin, is a
positive acute phase reactant that increases under
inflammatory  circumstances. Furthermore, conditions
including septic shock and macrophage activation syndrome
have been linked to extremely high ferritin levels. As a
biomarker for fiber production and breakdown, d-dimer is
the primary fibrin disintegration fragment. Low amounts of
D-dimer are seen in the blood of healthy individuals, but
excessive levels are found in conditions linked to
thrombosis 4243,

Our study's findings indicated that patients with COVID-19
disease had higher levels of D-dimer and ferritin, which is in
line with studies done by Abdel Fattah er al. and (Kadhim
and Abdullah.), who also discovered high levels of these

two biochemical parameters in COVID-19 disease patients
[44, 45]

3.5 Analysis the influence of gender in COVID-19
patient on biochemical tests

Numerous laboratory indicators facilitate the evaluation of
the disease's severity and the forecasting of its potential
progression towards more severe conditions, such as
elevated BUN, creatinine, RBS, D-dimer, and ferritin, which
are some of the characteristics for which an adverse course
of the disease has been documented. In (Table 5), we
summarise all biochemical parameters included in this study
in relation to patient gender.

Table 5: Effect of Sex in parameters study of COVID patients

group
Mean. +SE
Parameters. Male. Female. P-value.
RBS (mg/dl) 247.13+26.01 | 184.31+23.57 |0.0074 **
S. Creatinine (mg/dl)| 71.26+23.91 49.58+7.69 |0.0719 NS
Urea (mg/dl) 0.725+0.04 0.842+0.23 |0.894 NS
D-dimer (ng/mL) [3758.00+616.87(3292.63+744.84| 0.251 NS
Ferritin (ng/mL) 743.54+72.58 | 606.57+104.31 | 0.167 NS
** (P<0.01), NS: Non-Significant.

In comparison with the other parameters in COVID patients,
the analysis's outcome showed a considerably raised and
significant difference in the random blood sugar level
between male and female patients, with means of
247.13+26.01 mg/dl and 184.31+23.57 mg/dl, respectively.
Our study also found that the level of creatinine in the blood
increased at a slight rate in males compared to females, with
means of 71.26+23.91 mg/dl and 49.58+7.69 mg/dl,
respectively as shown in (Table 5). The elevated levels of
RBS in our study agree with the study of Chen et al. In this
meta-analysis, Three studies examining blood glucose levels
in relation to COVID-19 severity were analyzed. The
combined data showed a correlation between higher blood
glucose levels and severe COVID-19 (WMD 2.21, 95% CI:
1.30-3.13, p< 0.001). Proper monitoring of blood glucose
could improve the prognosis for COVID-19 patients, as
elevated blood glucose is associated with severe disease 461,
Additionally, the slightly increased BUN and serum
creatinine levels observed in our study align with findings
from Zarebska-Michaluk er al., who reported elevated BUN
levels in 23 cases, with 43% showing an increase within 2 to
10 days, and two-thirds of the non-surviving patients having
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significantly high levels before death. Among the 59
patients studied, 27% had elevated urea nitrogen levels, and
11 out of 59 patients (or 19% of the total) had elevated
creatinine levels.

4. Conclusion

The laboratory's role involves evaluating the biochemical
parameters of COVID-19 patients. Clinical laboratories are
crucial to the diagnosis of the virus, patient follow-up
(tracking their progress), and epidemiological surveillance
by identifying serum-related indicators in their systems.
Validated SARS-CoV-2 laboratory assays are essential for
early COVID-19 management because they facilitate
clinical decision-making regarding infection control and
asymptomatic case detection. This facilitates prompt
isolation and appropriate treatment, which in turn lowers the
rate of contagion. Among all the biochemical markers
assessed in our investigation, RBS, D-dimer, ferritin, blood
urea nitrogen, and creatinine showed a significant
difference, in that order. In fifty samples from COVID-19
patients, the infection incidence in men was higher than in
women. In general, results and observations typically
showed that males usually had higher levels of all
biochemical markers than females.
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