Kufa Journal for Nursing Sciences
Open Access Full Text Article

Publisher
University of Kufa, Faculty of Nursing

The correlation between Interleukin-6 and D-dimer, Serum ferritin, CRP in COVID-19

patients in Al-Najaf province

Mohammed D. B. Al-Hatemy !
Muslim Idan Mohsin 2
Dina A. A. Al-Roubaey 3

! Department of Operations and
Emergency Medicine, Al-Najaf
Health Directorate, Iraq.

2 Department Laboratory
Investigation, Faculty of
science, University of Kufa,
Iraqg.

% Department of Basic Science,
Faculty of Nursing, University
of Kufa, Iraq.

CORRESPONDING AUTHOR:
Dina A. A. Al-Roubaey,
Department of Basic Science,
faculty of nursing, University of
Kufa, Iraqg.

Email:
dinaa.alroubaey@uokufa.edu.ig.

163

D)

G s 2-Us S (s d At I salall il Sleall A e séuad) A1
A el Lig)sS gt sy Guaalal) (paiall (3 el JHB Lg )5S (e
il Jans Y1 (3l e e g 1= G ) salall il

Jie Gy yall dtia gl i) 5 19-28 S (5 500 G Lali HV1 (A Gadaill cdlaay)
& ,IL-6 ,D-Dimer ,CRP ,serum ferritin ¢ bl ;) 48 ja 5 yanll 5 (puial)
9-28 S in e

Gie 1 2021 ST e 3 IS Al el ragd) dagla
JaY) (e ) 15 pumn (o) 19-28 8 (oam e (e Aiie 110 aen 43,2022
O at lasd 7 g 53 ) (e Y1 g saall 3 AIEEY) () e anall
U JS et &3 3 e de geneS Liaia 158 50 @ agli iay 4390 15
ol pall Al (0 Jo 7 e a3 (ouSall Judidiall ) paadd sl Jelds aladiuly
serum ,CRP &by sise (bl dpe Liall 5 dpliadll il JLisdl 19208 S (on ye (10
.IL--6 ,D-Dimer ,ferritin

Gl el cana 19-28 5K ALY sad laml Al Al 4 gl
Al Leals 96100 Aty (90 -71) Aeall 23l & Al el cd) LS (o0
Ay penl) Al 3 (adiie Ll Jane o o5 %% 87.2 Asssis (70 -51) A yend
15) A penl) Al 3 0 28.6 LIV Jame (=il 5 9% 37.5 Lz (50-36)
e (% 28.1) 31 5 S 00 g (% 71.8) 79 OIS oa sall leal e (35
-8 S G e Joae (B A gima U8558 (40 Al Juaal) (5 sl Lo gl jeday Y
A (Ulale 508k 131.6 Jiae 392.4) 5kl e sena 4530 19
19-38 58 (om ye Joaa G Lille Lygina B3 CRP J Jaaall (5 5iusa Jaisia il
Lo sia Limdl |(Uilalsale 7,61 Qe 59.26) 5kl e sane e 43 jlaally
19-28 S (ia j Jhan B Llle Ligina B3 jela) D-dimer J deadll s sius
Lugia Helil (Jo/al e 51 220 Jilie 1104) 5kl Cle sane a4 )laally
e )AL UWe Ligie B8 102858 e (& L6 deaddl (5 5ise
Wl Usina 3 jelal Gy (Jo/plse oSa 9.2 Jilia 130) 3_kasd) Cile sane
Gle ganay g jlie die U Aaliaal) 3008l @Al g saadll SV A
e L6 J Lage Lt Ul )) 19-28 S oaim ya gl lld ) A3LaYLy 5 yhasd)
I a8 4l s CRP |, D-dimer, ferritin

JWS die 03 ead) Cans 19-28 68 (g yay sl bl Ll szl
& simsa gl ) LY e SIS Alle Al o 5 SN jedal 5 (am sall (g yaal
2 (o8 ) Zll ae dasi e |L-6, CRP, D-dimer, and ferritin J Juaall
19-28 S

slla¥) il gall G @stadll e 2 3e A Al (e sl 3a zling silua g3
ot eLdaY g i pall las e sl all o34 ()Y Adall ) i3al) 5 (Gpanadidll
5 siuan s SIS gLl dbiale A oS o (S G 19-28 58 Ay oY (5l )
sl sla 3 ) g3 Wea IL-6 ,D-Dimer ,serum ferritin ,CRP

IL-6, D-dimer, Ferritin, CRP ,19-2 S ;d;alidal) cilalsl)

Kufa Journal for Nursing Sciences, 12 (1), 2022  https://doi.org/10.36321/kjins/2022/120118



file:///C:/Users/Sara/Desktop/Kufa%20Journal%20for%20Nursing%20Sciences
https://doi.org/10.36321/kjns/2022/120118
mailto:dinaa.alroubaey@uokufa.edu.iq

Abstract

Background: Severe acute respiratory syndrome
coronavirus-2 is the third fatal coronavirus that has
emerged in the past two decades, following severe
acute respiratory syndrome coronavirus-1 and the
Middle East respiratory syndrome coronavirus.
Objectives: To investigate the correlation between
COVID-19 infection and patient's descriptive data
such as gender, age, and to observe the
association of IL-6 and D-dimer, CRP, Serum
ferritin in COVID-19 patients.

Methodology: A study is conducted during the
period from 1st October 2021 to 1st March 2022, 110
samples are collected from COVID-19 patients, Who
attended to AL-Amal Specialized Hospital for
Communicable Diseases at first week of infection.
Their age range between 15-90 years old, and
compared them with 50 healthy individuals as control
group. The diagnosis of each case was established
using clinical diagnosis and confirmed by reverse
transcriptase polymerase chain reaction (PCR). 7 ml
of fresh venous blood samples were collected from
COVID-19 infected patients for serological and
immunological assay for measuring the levels of IL6,
D-dimer, serum ferritin, and C-reactive protein.
Results: In the current study, the prevalence of
severe COVID-19 infection according to age are
increased in older aged patients, the highest one
appeared at the (71-90) age group in 100% followed
by (51-70) age group 87.2%, then the low prevalence
frequency was recorded at (36-50) age group in
(37.5%), and the low prevalence 28.6 % at the age
group (15-35). From total patients, 79(71.8%) of
them were males and 31(28.1%) were females. The

INTRODUCTION

Severe  acute  respiratory  syndrome
coronavirus-2 (SARS-CoV-2) is the virus responsible
for coronavirus disease 2019 (COVID-19) (), a
member of the species of severe acute respiratory
syndrome  related  coronavirus, the  family
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mean serum level of ferritin show a significant
differences in sera of patient with COVID-19 as
compared with control groups (392.4 vs. 131.6 pg/l),
as well as, the mean serum level of CRP show a
highly significant difference in sera of patient with
COVID-19 as compared with control groups (59.26
vs. 7.61 mg/L), also the mean serum level of D-dimer
show a highly significant difference in sera of patient
with COVID-19 as compared with control groups
(1104 vs. 220 ng/ml). The mean serum level of IL-6
show a highly significant difference in sera of patient
with COVID-19 as compared with control groups
(130 vs. 9.2 pg/ml), also it show a highly significant
differences in severe and severe with death cases
when compared with control groups, in addition,
COVID-19 patients show a significant positive
correlation of IL-6 with CRP, Ferritin, and D-dimer by
their r values.

Conclusion: The prevalence of severe COVID-19
infection according to age are increased in older
aged patients, the male show high infected
percentage than female. An elevated serum level of
IL-6, CRP, D-dimer, and ferritin are associated with a
poor outcome in COVID-19 patients.
Recommendations: This type of study need more
cooperation between the authors, special physicians
and medical laboratories because such study very
useful to the patients and physicians to evaluate the
exact role of COVID-19 drugs that can be control the
cytokine storm and the level of D-dimer, serum
ferritin, and CRP leading to save the lives of patients.

Keywords: COVID-19, IL-6, D-dimer, Ferritin, CRP.

Coronaviridae @. COVID-19 is single strain RNA virus
with typical crown-like appearance ) due to the
presence of the glycoprotein spikes on the envelope
under an electron microscope (), that infects many
host, including human, mainly causes respiratory
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infections (). COVID-19 already infected about 90
million people worldwide causes more than 1.9 million
deaths and becoming a worldwide pandemic (©),
although most cases had only mild symptoms, 20% of
Coronavirus patients develop severe pathology with
acute bilateral pneumonia that may evolve to acute
respiratory distress syndrome, in addition to multi-
organs failure. The risks of the severity of disease
and death increase with age and presence of
comorbidities ().

IL-6 is a cytokine first produced by
monocyte, dendritic cells (DCs) @), mast cell,
macrophage, B lymphocytes, T-cell, and many non-
lymphocyte, like fibroblast and endothelial cells ©), a
key biomarker of inflammation (10). IL-6 contributes to
host protection by inducing the acute phase
response, hematopoiesis and immune reaction. It is
developed rapidly and transiently in response to
infection and tissue injuries. IL-6 is the main cytokine
whose development has been linked to many
inflammatory diseases ("). High level of IL-6 were
seen in patient with COVID-19, and this level are
linked to pulmonary inflammations and severe lung
injuries (2. Previous review have shown that in the
severe COVID-19 disease, high level of serum IL-6
are significantly related to severity of COVID-19 and
adverse clinical outcome , which include admission to
the intensive care unit, ARDS and death (13). IL-6 play
pivotal role in COVID-19 induced the cytokine storm
and to participate in the interstitial pneumonia
observed in severe COVID-19 (4, IL-6 and IL-10 are
synthesized from regulatory T cell and even TH 1 cell,
that have been reportedly implicated in immune
regulation and inflammation (19, IL-10 exerts anti-
inflammatory function by directly limiting innate
immune-related function of macrophage (16), Indeed,
number of the clinical studies have unveiled that the
circulating IL-6 level was elevated in COVID-19
patient, particularly in those with severe stage and
was positively associated with the severity and
mortality of COVID-19 (17),
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Ferritin is key mediator of the immune
dysregulation, especially under the extreme
hyperferritinemia, via direct immune suppressive and
the pro-inflammatory effects, contributing to cytokine
storm (18), |t was reported that the fatal outcomes by
COVID-19 are accompanied by cytokine storm
syndrome, thereby it has been suggested that the
disease severity is dependent of cytokine storm
syndrome (19, on this basis, we briefly review
evidence supporting hypothesis that the ferritin level
might be crucial factor influencing severity of COVID-
19 (20),

D-dimer is fibrin degradation product (FDP),
releases into the circulation when blood clot dissolves
via the fibrinolysis. It has two D fragments of fibrin
protein attached by cross-link @1, widely used as
biomarker for the thrombotic disorders. D-dimer value
less than 0.5 pg/mL usually considers normal, and
values increases with increasing age (%)
Researchers suggest that high D-dimer level could
predict disease severity, lung complication, and
thromboembolic events before they even occur. In
this way, they aim to reduce disease’s morbidity and
mortality with the early diagnosis and treatment (23),

In response to infections, liver synthesizes
significant quantities of acute-phase proteins (APPs),
like CRP (24, This acute inflammatory protein is highly
sensitive biomarker for the inflammation, infection,
and tissue damage 9. It has been shown that CRP
level are correlated with the level of inflammation (26),
C-reactive protein has association with severity of
disease @), |t may has pivotal role in the severe
respiratory failure and death caused by COVID-19
(28), research have reported that the CRP level can be
used in early diagnosis of pneumonia and higher CRP
level are associated with the severe pneumonia (29).,

Aims of the Study

To investigate the correlation between COVID-
19 infection and patient's descriptive data such as
gender, age, and to observe the association of IL-6
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and D-dimer, CRP, Serum ferritin in COVID-19
patients.

METHODOLOGY
Sample collection and preparation

Samples Collection During the period from 1st
October 2021 to 1st March 2022, 110 sample are
collected from COVID-19 patients, Who attended to AL-
Amal Specialized Hospital for Communicable Diseases at
first week of infection with symptoms (fever, Headache,
cough, shortness of breath, diarrhea, loss of taste and
smell) (30). Their ages range between 15-90 years old,
79 were males and 31 were females and compared with
50 apparently healthy individuals as control group. The
diagnosis of each case was established using clinical
diagnosis and confirmed by reverse transcriptase
polymerase chain reaction (rt-PCR). 7 ml of fresh venous
blood samples were collected from COVID-19 infected
patients by sterile syringes which divided into (1.8 ml)
saved in sodium citrate tube for D-dimer test, (5.2 ml)

saved in serum tube for serological and immunological
assay (IL6, ferritin, CRP). Blood samples were obtained
from each patient and placed in serum separator tube
(SST) with specific gel to easy sorting the serum, then
left for 20 minutes at room temperature. After
coagulation, sera were separated by centrifuge 4000xg
for 15 minutes and directly stored at -20 °C to be
analyzed later for IL-6 and other blood parameters.
Standard Curve: For calculation, average the OD 450
nm readings for each standard, and each sample, and
the average control (zero) OD reading.(Relative OD) =
(OD of each well) - (OD of zero well). Known
concentrations of IL-6 standard and its corresponding
reading OD were plotted on the (x-axis) and (y-axis)
respectively. The concentration of IL-6 in sample is
determined by plotting the sample OD on the Y-axis. The
original concentration is calculated by multiplying the
dilution factor (Figure 1).

Figure (1): Standard Curve to Determine the Level of Interleukin-
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Hematological assays Methods:

The Mindray uses the multi-angle polarized
scatter separation (MAPSS) technique only A
measurement is made by laser light flow
depolarization cytometer.

D-dimer: D-dimer are detected by nephlometry

technique using scatter light according to
manufacturer company ( Genis/China ).
166

Ferritin: This assay doing automated according by
manufacturer company (Cobas E411/Germany).
C-Reactive Proteins: This test done by nephlometry
technique ( Genius ).
Statistical Analysis:

The Statistical Analysis System- SAS (2012)
program was used to detect the effect of different
factors in study parameters. Chi-square test was used
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to significantly compare between percentages (0.05 groups were analyzed using the T-test. Statistical
and 0.01 probability) in this study. The results are analyses were performed using  Statistical
presented as mean * standard deviation (SD) or significance was determined to be P < 0.05.

median and interquartile range. Differences between

RESULTS

During the period from 1st October 2021 to 1 st March 2022 , 110 patients were diagnosed as COVID-19.
Their ages range between 15-90 years old, 79 were males and 31 were females and compared with 50 apparently
healthy individuals as control group. The diagnosis of each case was established using clinical diagnosis and
confirmed by reverse transcriptase polymerase chain reaction (1t-PCR). In the current study, There are no
significant differences between the age groups in total patients and control (table 1), the prevalence of severe
COVID-19 infection according to age are increased in older aged patients, the highest one appeared at the 71-90
age group in 100% followed by (51- 70) age group 87.2%, then the low prevalence frequency was recorded at (36-
50 ) age group in (37.5%), and the low prevalence 28.6 % at the age group (15-35) (table 2).

Table (1): Distribution of COVID-19 patients and controls according to age groups.

Age groups Years Patients No | Patients (%) Control No | Control (%) P-Value
15-35 14 12.7 12 24
36-50 32 29.1 14 28
51-70 39 35.5 18 36 0.976
71-90 25 22.7 6 12
Total 110 100 50 100

* Significantly at 0.05, ** Highly Significantly at 0.01 and 0.001.

Table (2): Distribution of Severe cases of COVID-19 patients according to age groups.
Age groups Years Patients No Severe cases No Severe cases (%) | P-Value
15-35 14 4 28.6 0.976
36-50 32 12 37.5 0.604
51-70 39 34 87.2" 0.01
71-90 25 25 100** 0.001
Total 110 75 68.2 0.05

* Significantly at 0.05, ** Highly Significantly at 0.01 and 0.001.

A total of 110 patients with COVID-19 were included in this study.79(71.8%) of them were males and 31(28.1%)
were females, in comparing with 50 apparently healthy control individuals, males were 22(44%) and 28(56%) were
females. The result of statistical analysis demonstrated that statistically significant differences were found in male
patients as compared with female patients, as well as when compared with male of control groups as shown in
(table 3).
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Table (3): Distribution of study population according to gender.

Gender Patients No Patients (%) Control No Control (%) P- Value
Males 79 71.8* 22 44 0.05*

Females 31 28.1 28 56 0.06
Total 110 100 50 100

* Significantly at 0.05, ** Highly Significantly at 0.01.

The mean serum level of Ferritin show a significant difference in sera of patient with COVID-19 as
compared with control groups (392.4 vs. 131.6 ugl/l), also it show a highly significant differences in severe and
severe with death cases when compared with control as well as it show non-significant differences in moderate
and mild cases as compared with controls as shown in (table 4).

Table (4): Serum Ferritin level among Study Population.

Group Mean * SD (ug/l) P-value
Control 131.6 +47.96 <0.05
Milled 207.9 £78.09
moderate 262.1 +82.94
Patient Severe 906.2* +261.5
Severe with 1123.0** +394.1
Total 392.4* *156.6

*Significantly at 0.05, ** Highly Significantly at 0.01 and 0.001.

The mean serum level of CRP show a highly significant difference in sera of patient with COVID-19 as
compared with control groups (59.26 vs. 7.61 mg/L), also it show a highly significant differences in severe and
severe with death cases when compared with control, as well as it show non-significant differences in moderate
and mild cases as compared with controls (table 5).

Table (5): C-reactive protein level among Study Population

Group Mean *SD (mg/L) P-value
Control 7.61 +1.366 <0.001
Milled 15.51 +1.706
moderate 22.75 +2.027
Patient Severe 67.55* +5.241
Severe with 99.92** +6.425
Total 59.26 ** + 21.41

*Significant at 0.05, ** Highly Significant at 0.01 and 0.001.

The mean serum level of D-dimer show a highly significant difference in sera of patient with COVID-19 as
compared with control groups (1104 vs. 220 ng/ml), also it show a highly significant differences in severe and
severe with death cases when compared with control, as well as it show non-significant differences in moderate
and mild cases as compared with controls (table 6).
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Table (6): D-dimer level among Study Population

Group Mean + SD (ng/ml) P-value
Control 220 +73.26 <0.001
Patient Milled 305 +117.4
Moderate 442 +124.4
Severe 1614** +1193
Severe with death 8183** +1063
Total 1104** +1998

*Significant at 0.05, ** Highly Significant at 0.01 and 0.001

The mean serum level of IL-6 show a highly significant difference in sera of patient with COVID-19 as compared
with control groups (130 vs. 9.2 pg/ml), also it show a highly significant differences in severe and severe with
death cases when compared with control, as well as it show non-significant differences in moderate and mild
cases as compared with controls (table 7).

Table (7): Serum level of IL-6 among Study Population

Group Mean * SD (pg/ml) P-value
Control 9.2 +2.37 <0.001
Patient Milled 19.7 +3.98
Moderate 38.7 +4.96
Severe 105.6"* +£14.63
Severe with death 299.4* +43.6
Total 130" +17.30

*Significant at 0.05, ** Highly Significant at 0.01 and 0.001.

Correlations
patient show a significant positive correlation of IL-6 with CRP, Ferritin, and D-dimer by their r values (table 8).

Table (8): Correlation coefficient (r value) between IL-6 and parameters of immunological and biochemical
evaluation in COVID-19 patients

Parameter Investigated IL-6
r - value Probability <
CRP 0.944 0.001
Ferritin 0.963 0.001
D-dimer 0.972 0.001

*Significant at 0.05, ** Highly Significant at 0.01 and 0.001

DISCUSSION

The severity of the clinical picture seems to be
correlated with age older than 70 years ©1). Due to
the age-dependent alterations of the immune system
that may be implemented by nutritional deficits, a
relevant percentage of elderly patients progresses to
insidious systemic inflammation, mainly affecting the
169

lung, heart, renal function and coagulation system,
the second stage of hyperinflammation is
characterized by massive production of pleiotropic
cytokines (e.g., IL-6) by lung resident (e.g.,
macrophages) and circulating immune cells (32),
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Article demonstrate effect of sex hormones,
testosterone and estrogen, on immune system
response and engagement, resulting in less robust
immunological response in males and subsequent
increase the morbidity and mortality from the viral
respiratory illnesses 3. In addition, X chromosome
carries largest number of immune-related genes in
human genome, perhaps also contributing to female’s
superior immune response as well as female
preponderance in the autoimmune diseases (34),
ACE2 and its role in viral transmission and associated
morbidity has also been topic of recent COVID-19
associated discussion. ACE2 receptors on pulmonary
endothelium serve as main entry point for
coronavirus. Several previous animal models have
demonstrate increasing ACE2 activity in male 3%). The
gene for ACE2 receptor is also, interestingly, on X
chromosome (36),

The result is an agreement with recent
literature advocates hyperferritinemic syndromes as
one of main modifications in COVID-19 infection ©7),
suggesting evaluation of ferritin level as parameter of
infections (®8), Elevated inflammatory marker,
including ferritin which has been associated with the
critical and life threatening illness (39),

The current study revealed significantly
higher CRP level in severe cases than in non-severe
patient suggesting that CRP level may be biomarker
of disease severity and progression in patient with
COVID-19, this result is agreement with the result of
Liu et al., who reported that more severe cases of
covid-19 expressed higher CRP level than non-
severe patient 40, as well as Qin et al., observed
higher CRP level in severe COVID-19 patient,
suggesting that this biomarker can be monitored to
evaluate the disease progression “1),

The results are in agreement with previous
studies about abnormal coagulation function including
the elevated D-dimer has been demonstrated to be
involved in disease progression of COVID-19 (42,
elevated D-dimer is associated with increased
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composite poor outcome especially mortality and
severe COVID-19, this finding supports hypothesis
that the severe acute respiratory syndrome
coronavirus 2 infection could induce dysfunction of
hemostatic system, leading to hypercoagulable state
which we commonly encounter in sepsis “3). As well
as the result are in agreement with the result of Kim
et al., who reported that IL-6 contributes to the host
defense against infection and tissue injury however,
the exaggerated, excessive synthesis of IL-6 while
fighting COVID-19 leads to acute severe systemic
inflammatory response cytokine storms (4). The
results are in agreement with the results of Ruetsch
et al., who reported that IL-6 and D-dimer testing
provide early sensitive and specific predictor of
severe course of COVID-19 “9. This stage consists
of most severe manifestation of cytokine storm, in
which the excessive hyperinflammation may lead to
the cardiopulmonary collapse and multi-organ failures
(46), we provided evidences that the inflammation
reflected by the cytokine storms and CRP in COVID-
19 patient could have contributed to the disease
worsening.

CONCLUSION

The prevalence of severe COVID-19 infection
according to age are increased in older aged
patients, the male show high infected percentage
than female. An elevated serum level of IL-6, CRP, D-
dimer, and ferritin are associated with a poor outcome
in COVID-19 patients.

RECOMMENDATIONS

This type of study need more cooperation between
the authors, special physicians and medical
laboratories because such study very useful to the
patients and physicians to evaluate the exact role of

COVID-19 drugs that can be control the cytokine
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storm and the level of D-dimer, serum ferritin, and

CRP leading to save the lives of patients.
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