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Abstract : In December 2019, a new illness induced by the unique coronavirus,
known as coronavirus disease 2019 (COVID-19), emerged in Wuhan, China.
Following that, this infection spread rapidly over the globe in an unprecedented
manner, exhibiting pandemic characteristics. COVID-19 is most commonly
transmitted via respiratory droplets, however fecal-oral transmission, sexual
transmission, and environmental transmission cannot be totally ruled out. Notably,
active virus was found in almost all biological samples from COVID-19 patients.
According to World Health Organization (WHO) data, as of March 4, 2020, there
were more than 98,191 confirmed cases and at least 3,380 deaths worldwide,
resulting in a 3.4% case fatality rate. These data, particularly the CFR, are subject to
change. D-Dimer is an effective biomarker. D-Dimer, a fragment formed by the
breakdown of fibrin, is an efficient biomarker for assessing thrombotic events.
Several investigations found that COVID-19 acutely ill and severe patients had
much higher levels of D-Dimer than mild patients. Higher levels of D-Dimer
increased the chance of in-hospital death. Additionally, D-Dimer levels were shown
to be directly related to COVID-19 severity, demonstrating that COVID-19 caused
significant hypercoagulability. Furthermore, it has been found that using enoxaparin
as a preventive dose is ineffective for COVID-19. In such cases, thrombin activity
should be assessed, and medication dosage adjustments or antiplatelet therapy
should be explored. All of these data can assist to categorize COVID-19 patients
depending on disease severity and enhance their therapy, particularly to avoid
thromboembolic repercussions. The age group more prevalent contains the elderly
and diabetic and associated patients. They had presented more severe and
significantly elevated levels of D-dimer and ESR.

Keywords: Covid -19, D-dimer.

19-38 5 (Gl & (ESR) &0l anll iy S cupens 5 Jana g 3 (A (i A8l 1Az s
Jge Jalds ) yd
Bloall ¢e DS o3 S dadla ccalall LIS (A guall e LiaSll 5 e LSl ol
07735156665
Shrarah.f@uokerbala.edu.iq

487



2024 i 14A dadally delazrYlg Ll Sgoed 431 a1 st 1\‘
No.14A Aug 2024  Iraqi Journal of Humanitarian, Social and Scientific Research 1 && J
Print ISSN 2710-0952 Electronic ISSN 2790-1254

soadlall

LS G 0 aady g pmall e 8l Lig 5 58 Qg o o palh bds a se el 2019 pennd
Alall elail maen Ao o s 5oall 20 i) dlld days cpealls Gla s At G ¢(19-245) 2019
cemdiil) 3,0 35k e wilE IS5 19-28 58 Jiiy Al pailad jelal Cua s e A8
o Al il JUEY 5 ¢ asind) JEBY 5 caill 5 3l 5o yka e (s saad) QU slagind (S Y D pa g
il B 55,1928 58 (i e (pa Ly A sl gl il maan (8 25 g Jafil) g pudl) o SAIL sl
O oY Les3S 50 Al 98191 (e ST llia (IS 2020 G sbe 4 (e 15k ) dsallall daall dalaia
Jane Al 5 bl oda 734 Loy il s Jana ) (59 L calladl el mpan 8305 Al 3380
«Crowl) s e O 5Si6 g sa s e palaged Jlad g pise 58 paila(gr ppaill da je (DAl
Cbiaall 19-24 8 da je O Cla@adll (e 2=l Ciaa g Ay LAl Glaal) apdil Jled (5 s Hlise 9o
Addd Gl el Gubiaall (o jally 45 jlie janla-53 e S el Sl gine agaal 3aad g 3ala (il sy
Ol siane Of i e@lld ) ALYl | adiaadl 88l gl da g (e ailansa (e Ao il sl oy 3
JSa al) fidida 8 4 19-28 S () o Ju Les ¢]19-28 o By p8lae JS5 Adasi 3o yadla-(g2
o2 Jia 8 19-28 K1 Jlad e ilE5 de jaS Gy )LluS i) aladiud o aa el e 3 dle | pS
lagiiall slaal) 3l 5l 4 a1 e ja B CHLESIU 5 (e s il Tl anii Gany (YAl
dald g cagadle ety (el 80l caua 19-28 58 o e Gl & il oda IS el ) oSy
2l s (Sl (mpay puall LS 5L ISY) A jeal) D) (penati Ay EAT) Cliebiaal) cuiail
) S G i Ao g 3 (AU (g Jagale S8y Al ya g 325 STl siana |5 pedal a1 e yall

&l sl

2 (AU (19-28 S A ualidal) cilalsl)
COVID-19 and Biomarkers

Coronavirus disease 2019 (COVID-19) is a pulmonary sickness caused by a new
coronavirus, SARS-CoV-2. The COVID-19 epidemic was initially detected in
Wauhan, China, on December 31, 2019, and quickly spread around the world. The
World Health Organization declared a pandemic on March 11, 2020 (1).
COVID-19 symptoms include fever, cough, and shortness of breath, which can be
minor or severe. Additional signs might involve chills, muscle soreness, headaches,
throat irritation, and diminished smell and flavor. The initial stages of COVID-19
are characterized by the activation of an inflammatory response, resulting in hyper-
inflammation and a state of high inflammation(2,3). During the illness, a number of
previously known and newly discovered indicators, including leukocytes,
neutrophil, lymphocytes, C-reactive protein (CRP), the enzyme lactate
dehydrogenase, D-dimer, erythrocyte sedimentation rates (ESR), lymphocyte to
neutrophil ratio (NLR), platelet distribution length (PDW), and platelet-to-
lymphocyte ratio (PLR), were identified. These biomarkers are associated with
illness severity and aid in patient diagnosis, prognosis, disease progression

488



2024 < 14A ) deedally dslezx Y1y Al Dol ABNAN Al G0
No.14A Aug 2024  Iraqi Journal of Humanitarian, Social and Scientific Research 1 &\ J
Print ISSN 2710-0952 Electronic ISSN 2790-1254

monitoring, treatment decision-making, and therapy follow-up (4). They have also
been identified as major independent determinants, making them useful in predicting
iliness development, life-saving care, and mortality (5). The current retrospective
study determined the profiles of the biomarkers D-dimer and ESR and analyzed the
correlation in the severity of the disease, focusing on hospitalized patients. In
addition, the results were compared to common clinical risk factors (6). The study
concluded that patients with a severe state of the disease carry a high level of D-
dimer and ESR, along with common clinical risk factors.

1. Introduction to D-Dimer and ESR

D-dimer is a tiny protein particle that appears in the blood when a blood clot gets
broken up by the the process of fibrin system. It gets its name from the fact that it
includes two fibrin peptide D fragments that are crosslinked. In comparison, the D-
dimer test is specific and exact and has low utility in most patients who are negative,
but it has a lot of utility in patients who are positive (7,8). If an individual has a
positive D-dimer, further evaluation is warranted. Know that a negative does not rule
out venous or arterial thrombosis, PE, stroke or other venous or arterial thrombotic
event in patients with low-intermediate pretest probability of VTE or VTE in the
pregnant patient without suspected DVT (9). Erythrocyte Sedimentation Rate (ESR)
IS used to assess the most common inflammatory disease. It measures the distance
she has fallen at the end of an hour and the unit is 'mm'. ESR is represented by the
time it takes for the red blood cells to separate from plasma, which is at the base of
a vertical test tube. At the end of an hour, ESR represents the number of millimeters
that red blood cells fall from the beginning to the top of the liquid part of an
anticoagulated blood sample, which is usually citrate (10). It is a test that uses the
physical principle of the distance of sedimentation of red blood cells that are
associated with a change in plasma protein forming larger or smaller aggregates (11).

1.1. Definition and Function of D-Dimer

D-dimer is an insignificant protein particle that appears in the bloodstream after
a blood clot melts. It is usually invisible or present beginning at low levels until the
body begins creating and clearing out clots in its blood. The D-dimer test is ordered
when someone is suspected of having an inappropriate blood clot (thrombosis) or as
a result of clot formation and subsequent dissolution of fibrin. Substantial LDH
activity may complicate interpretation of reduced D-dimer activity accompanied by
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elevations of the enzyme (12). Blood clots are formed to prevent excessive bleeding
when blood vessels get injured. When a clot is no longer needed, fibrinolysis occurs
where the clot is broken down and removes the temporary trap. The plasmin (ogen)
system is the group of proteins most directly involved in fibrinolysis, and the
adjacent target of a medicine that interferes with clot dissolution is often a factor in
the plasminogen system. The potential use of thrombolytic medications like tissue
plasminogen activator for interventional treatment of an acute myocardial infarction
or acute stroke brings the issue to the forefront in medical practice and affects the
accuracy of D-dimer results. D-dimers result from the normal breakdown of cross
linked fibrin clots and are the most sensitive indicators in blood that a clot has
recently developed and dissolved, for example, blood clots forming in veins of the
legs, pelvis, and chest (13,14,15). Treatment for thrombotic disorders can include
anticoagulant therapy to reduce the risk of recurrent thrombosis (16,17).

1.2. Definition and Function of ESR

Biomarkers are a broad subcategory of indicators. Biomarkers can indicate risk
(exposure) for an outcome or disease, and can be used to rule-out disease, rule-in
disease, measure stages of disease (natural history or progression), measure the
effect of an intervention (clinical trial) or surrogate (18,19,20). Endpoints for the
consequences of exposure on an outcome or disease (21). Biomarkers includes
polymers like as lipids, carbohydrates, protein, and amino acids, as well as tiny
molecules, such as metabolic intermediates, environmental chemicals, and drugs. In
conjugation with modern proteomics technologies, the biomarker concept has been
expanded to include microbes in the diagnostically inaccessible microbiota of human
tissues (gut, oral cavity, urogenital tract, respiratory tract, etc.) and a new type of
pharmacokinetic biomarkers or protein therapeutics — protein-drug addicts resulting
in the formation of new proteins with sequences not existing prior to the drug
administration (22,23.24). Biomarkers must provide both an analytical and clinical
validity, which is often a function of their accuracy, precision, and robustness
(25,26). Accurate and precise biomarkers must be stable and reproducible to give
results independent of variances in methodology, operators and sites. However, even
accurate and precise biomarker results can be clinically invalid if not sufficiently
sufficient in differential disease detection, that is, if they lack specificity, indicative
of high false-positive rates. Since many biomarkers shown to correlate with disease
are indicators of ubiquitous cellular process (e.g., chronic inflammation), the
absence of specificity often raises a concern for false-positive results with such
biomarkers (27,28,29,30).

Discussion:
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1- Erythrocyte sedimentation rate (ESR) is a hematological test used primarily to
detect inflammation associated with conditions such as infections, cancers, and
autoimmune diseases. It is a non-specific test that depends on the settling behavior
of red blood cells in the plasma and often shows a progressive increase with the
ongoing disease process. Epidemiological studies indicated that on average, the
values of ESR increase with aging. Therefore, it is challenging to interpret the
meaning of very high ESR values. Findings show that there is a limited
understanding of the iterative sedimentation process and the underlying physical
mechanism responsible for the predominance of much higher ESR values.
2- ESR is a non-specific marker of inflammation. It measures the rate at which red
blood cells sediment in a period of one hour. Higher ESR levels indicate the presence
of inflammation in the body. In COVID-19 patients, elevated ESR levels have been
observed, reflecting the inflammatory response to the infection. This elevation
correlates with disease severity and can be used as a marker to monitor the
inflammatory status of patients.
3- D-dimer is considered a marker of thrombosis or hypercoagulability. However,
elevated D-dimer levels may also be found in non-thromboembolic diseases
associated with inflammation, tissue injury, or malignancy. Recently, numerous
studies investigated the prognostic role of D-dimer in the context of coronavirus
disease 2019 (COVID-19). These studies reported an association between elevated
D-dimer and adverse events, such as higher rates of mechanical ventilation, intensive
care unit (ICU) admission, thromboembolic events, and death, in patients with
COVID-19. However, there are currently very few data regarding the use of D-dimer
in a clinical setting, specifically in the triage of patients with suspected COVID-19 .
4- D-dimer is a breakdown of fibrin product that is a tiny protein fragment found in
bleeding after a clot of blood dissolves. Elevated D-dimer levels are frequently
related with blood clotting issues. D-dimer values are commonly increased in
COVID-19 patients, particularly those with severe disease. This elevation suggests
an increased risk of thrombosis, which can result in problems such as deep vein
thrombosis (DVT), a pulmonary embolism (PE), and dissemination of intravascular
coagulation (DIC). Monitoring a D-d concentrations in COVID-19 patients can
assist determine the disease's severity and the risk of clotting problems

5- Both D-dimer and ESR are important biomarkers in the context of COVID-19.
Elevated D-dimer levels are associated with an increased risk of thrombotic events,
while elevated ESR levels indicate heightened inflammation. Monitoring these
biomarkers can provide valuable insights into the severity and progression of
COVID-19, helping healthcare professionals manage and treat patients more
effectively
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