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ABSTRACT 

The global pandemic of novel coronavirus disease 

2019 (COVID-19) caused by severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) 

.The incidence of liver injury after coronavirus 

disease 2019 (COVID-19) infection ranged from 

15%-53%. The mechanism includes direct viral 

cytopathic effect, cytokinesis, and treatment drug-

induced liver injury,due to the high number of 

infections with the emerging coronavirus, there is 

an urgent need to know the tests used to detect the 

virus, and one of the most important of these tests 

is the use of D-dimer as a coagulation marker and 

ferritin. D-dimer is considered as a diagnostic 

indicator for those infected with the Coronavirus, 

As well as determining the level of ferritin in the 

blood, as studies have shown that ferritin and D-

dimer levels in the blood are highly related to 

Covid 19 disease occurrence. Only few researches 

have revealed predictive value of quantifying D- 

dimers and ferritin in the patients who have 

COVID-19. Affected patients have a blood clot 

because this virus infects small blood vessels, it is 

recommended to find an appropriate D-dimer and 

ferritin value that might aid in the diagnosis. In this 

review article, we highlight these examination and 

its relationship to the Corona virus. Thus, a 

diagnosis can be necessary as it helps in 

determining treatment. 

Key Words: Corona virus; D-dimer (DD); ferritin, 

venous thromboembolism (VTE) 

 

I. INTRODUCTION 
Corona virus disease 2019 (COVID-19) is 

a newly developing infectious human coronavirus 

that originated in Wuhan, China, and has been 

quickly spreading throughout China and other 

nations since December 2019.
[1,2] 

It can spread via 

the circulation or the endothelium of blood vessels, 

infecting all tissues.
[3] 

The illness often appears as a 

respiratory syndrome, but it can also cause 

additional problems, COVID-19 disorder can lead 

to thrombosis and venous thrombosis, as well as 

cerebral infarction. A soluble fibrin degrade called 

D-dimer is one of the most important tests for 

spotting blood clots. The fibrinolytic system's 

orderly breakdown of clots results in the soluble 

fibrin degradation product known as D-dimer. 

Numerous works have shown that D-dimer is a 

helpful marker for the onset of fibrinolysis and 

coagulation. Thus, D-dimer has undergone 

substantial research and is now frequently utilized 

in VTE diagnosis. Additionally, D-dimer 

was investigated for calculating the ideal 

anticoagulation duration in VTE patients, 

monitoring and diagnosing disseminated 

intravascular coagulation, and identifying patients 

with a high risk of VTE.
[4,5] 

In a research with 20 

COVID-19 patients, those with severe and highly 

severe COVID-19 showed higher levels of serum 

ferritin, with the latter having serum ferritin that 

was significantly higher than the 

former (1006.16ng/ml) versus 

(291.13ng/ml). Twelve people who died from 

SARS-CoV-2 infection had high ferritin levels, 

according to autopsies .
[6]

 the levels of Ferritin in 

peripheral blood of 69 patients who have got severe 

COVID-19 have been found to be greater than 

those of people with less severe COVID-19.
[7] 

Serum ferritin levels were found to be highly 

related to COVID-19 severity as a consequence.
[8] 

Last but not least, laboratory findings in COVID-19 

patients revealed evidence of a cytokine storm with 

elevated inflammatory markers, such as ferritin that 

was related to serious and life-threatening 

disease.
[9]

 

This review article discusses the role of D-dimer 

and ferritin its use in detecting the Corona virus.  

 

COVID-19 

Because of platelet activation, excessive 

inflammation, endothelial dysfunction, and stasis, 

COVID-19, viral respiratory disease that is caused 

by SARS-CoV2, could predispose individuals to 
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the thrombotic disease, in venous as well as arterial 

circulation. 
[10]

 Systemic microvascular thrombosis 

can occur in most deaths and has been corroborated 

through a patient autopsy.
[11] 

Symptoms of this 

disease include fever, cough, dyspnea, watery 

diarrhea, myalgia, severe lymphopenia, long-term 

clotting patterns, heart disease, and sudden death. 
[12,13]

 

However, most of these COVID-19 cases 

first develop respiratory symptoms, followed by a 

stroke a few days later.
[14,15]

 The most important 

event is the sympathetic activity increased by 

central stimulation, this activity increases the lung 

capillary leak.
[3] 

 

 

Coronavirus and liver failure 

From modest pains and aches to serious 

illness and death, SARS-CoV-2 symptoms are 

diverse, although COVID-19 typically results in 

pneumonia, epidemiological and clinical research 

have revealed that COVID-19 can also produce a 

variety of other clinical symptoms. 
[12,16]

 The 

majority of bodily organs are significantly altered 

by SARS-CoV-2 infection, according to studies of 

whole-body autopsies in COVID-19 patients. 
[17]

 In 

COVID-19 patients, signs of gastrointestinal and 

hepatic involvement have gradually become 

apparent.
[18] 

Hepatic injury occurs in 14.8% to 

53.8% of COVID-19 patients; in patients with 

severe COVID-19, the rate of liver injury can reach 

58-78%. The most common sign of liver injury in 

COVID-19 is an increase in ALT/AST levels, 

which is followed by a modest increase in bilirubin 

levels.
[19,20] 

There are several potential processes 

that could lead to hepatic injury, including: 

hepatocytes and the biliary epithelium are damaged 

directly by SARS-CoV-2 and indirectly by an 

excess of cytokines and/or drug-induced 

hepatotoxicity. Yet, the precise reason for liver 

injury is still unknown.
[21] 

A significant increase in 

ferritin was observed in those with moderate and 

severe COVID-19.
[13] 

The liver serves as the body's 

main repository for iron, which is deposited as 

intricate protein molecules called ferritin or 

hemosiderin.
[22] 

In physiological conditions, iron 

participates in a number of enzymatic reactions 

and oxygen transport.
[23] 

At the same time, 

excessive iron causes oxidative tissue damage by 

producing free radicals and oxidizing molecules.
[24]

 

Therefore, too much iron might lead to cell damage 

and liver toxicity.
[25]

 

 

D-dimer Formation 

Plasma fibrinogen is converted by 

thrombin to fibrin monomers in Figure 1. After 

that, thrombin stays connected to fibrin and turns 

on factor XIII, which is circulated while tied to 

fibrinogen. As fibrin polymerizes and continues to 

do so after turning into an insoluble gel, factor 

XIIIa is created. The successive actions of FXIIIa, 

thrombin, and plasmin result in D-dimer antigen 

formation. 

 

 
Figure 1: D-dimer formationdynamics 
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Prior to and following fibrin gels, plasmin 

releases D-dimer antigen from the polymers of the 

fibrin. D-dimer antigen, as it has been identified 

through commercially available assays, 

could therefore either result from plasmin cleavage 

of fibrin clot or be produced from soluble fibrin 

polymers prior to their uptake in the clot. Adapted 

from 
[36]

.  

D-dimer test 

The fibrin D-dimer (DD) test, one of the 

most significant tests for diagnosing suspected 

venous thromboembolism (VTE), is now 

commonly used to rule out this condition.
[26] 

D-

dimer, which reflects the activation of fibrinolysis 

and coagulation, is produced by the production and 

lysis of reticulated fibrin.
[27] 

It has been claimed 

that COVID-19 was linked to hemostatic problems, 

and that these dead people had D-dimer levels that 

were noticeably increased.
[28] 

could be useful in 

predicting hospital mortality in covid19 patients.
[29] 

In addition to pulmonary embolism (PE), D-dimer 

concentrations rise in a wide range of other 

diseases and illnesses, such as cancer, 

inflammation, trauma, pregnancy, and sepsis. 
[30]

 In 

various clinical contexts, imaging is avoided by 

using the D-dimer exclusion test.
[26]

 Actually, in 

patients who have a moderate or low clinical risk of 

PE in an outpatient setting, D-dimer has negative 

predictive value for ruling out PE. 
[31]

 The high D-

dimer level could be detected in some of the 

physiological states such as the pregnancy and 

pathological conditions, which include 

inflammation, cancer, and surgeries. 
[32]

 D-dimer 

kit sensitivity varies from one manufacturer to the 

next.
[33]

 

Although some works have examined 

predictive value of D-dimer testing in PE patients 

who are hospitalized, there are no 

researches tackling this topic in COVID-19 

patients. Its efficiency in hospitalized patients who 

have suspected thromboembolism is uncertain.
[34] 

COVID-19 was found in many works to predispose 

people to thrombosis in both veins and arteries. As 

a result, it’s of an even higher convenience to find 

an adequate D-dimer value which might be helpful 

in the case of requesting imaging studies, 

like CTPA, in COVID pandemic context, 

where patients with serious illnesses have 

respiratory symptoms.
[35] 

Thus, people with 

COVID-19 had an increased chance of developing 

DVT, VTE, and perhaps PE.
[35,29]

 A recent Chinese 

study using Padua model discovered that 40% of 

hospitalized COVID-19 patients had a high VTE 

risk. Information on the use of thromboprophylaxis 

or VTE occurrences was not included in the 

research.
[20] 

In physiological settings like pregnancy 

and pathological states like inflammation, 

cancer, and surgery, D-dimer level is elevated.
[32] 

Depending on the manufacturer, D-dimer kits have 

varying degrees of sensitivity.
[33] 

There has been 

growing evidence that D-dimer antigen testing can 

be useful to physicians in a variety of contexts.
[36]

 

Clinicians need to be aware of 

performance properties of particular D-dimer test 

being used at their institution since D-dimer analyte 

isn’t a simple structure with consistent 

composition.
[37] 

It is possible to rule out a patient 

with DVT and negative D-dimer test.
[38] 

D-dimer 

levels are commonly high in people with SARS-

CoV-2 infections, and critically ill patients had 

significantly higher levels, which could be used as 

a marker for in-hospital mortality, the quantity of 

D-dimer in the body is technically evaluated with 

the use of a monoclonal antibody and different 

commercial kits that are available on the market.
[39] 

However, underlying illnesses such as cancer, 

diabetes, pregnancy, and stroke, might result 

in levels of D-dimer to rise in patients who have 

COVID-19. Evaluating of D-dimer amount and 

coagulation parameters from onset of COVID-19 

illness could be helpful in regulating and 

managing the condition.
[40] 

The majority of studies 

linking the levels of D-dimer to COVID-19 results 

have had their findings falsified because of sample 

size restrictions or questionable methodology. The 

most frequent hemostatic issues with COVID-19 

are mild thrombocytopenia and increased levels of 

D-dimer.
[41,42] 

Guan and colleagues examined 1099 

individuals from more than 550 hospitals in China 

who had Covid-19 that had been confirmed in the 

lab.
[43] 

And found that non survivors had much 

higher D-dimer levels than survivors (median, 

2.12g/mL vs. 0.61 g/mL. 
[28]

 discovered abnormal 

results of coagulation, including noticeably 

elevated D-dimer, in fatalities with Covid-19.
[44]

 

A D-dimer level of no less than 1 g/mL at 

admission has been linked to in-hospital mortality, 

according to a retrospective analysis of 191 Covid-

19 patients. The analysis also revealed that the 

levels of D-dimer at admission have been higher in 

the patients who needed critical care assistance than 

in the ones who didn’t (median, 0.5 g/mL).
[13] 

Those hemostatic changes suggest to a 

coagulopathy which might predispose to 

thrombotic events, while the cause is unknown. 

They also point to an increased risk of death that 

goes along with them.
[45]

 D-dimer levels could rise 

in a range of conditions, such as cancer, 

sepsis, pregnancy, and surgical recovery. This 

decreases the specificity of the test.
[46] 

A normal D-

dimer was demonstrated to rule out VTE in the case 

when utilized in conjunction with a low pretest 
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likelihood for VTE because of its high level of 

sensitivity (80-100 %) and NPV of as high as 

100%.
[47] 

The International Society of Thrombosis 

and Haemostasis lately released guidance on the 

management and recognition of the coagulopathy 

in Covid-19, which "arbitrarily defined markedly 

raised D-dimers on admission as three-four folds 

increase," Yet, these prior studies did not provide a 

well-evaluated D-dimer threshold.
[48] 

The presence 

of an increased D-dimer in a patient with Covid-19 

indicated a hypercoagulable condition. This 

condition could be caused by a variety of causes, 

starting with the fact that viral infections are 

typically combined with a strong pro-inflammatory 

response and insufficient anti-inflammatory 

management.
[49]

 

It might lead to endothelial cell 

dysfunction, which would lead to an excessive 

production of thrombin, Second, severe Covid-19 

hypoxia could induce thrombosis by the increase of 

blood viscosity and triggering a signaling cascade 

that is dependent on hypoxia-inducible 

transcription factors.
[50,28] 

Third, patients who were 

hospitalized, especially those who were taking 

Covid-19, were more possible to be older, have 

underlying illnesses, be confined to bed for an 

extended period of time, and be receiving invasive 

therapy—all of which are risk factors for 

hypercoagulation or thrombosis.
[51,52] 

The 

dissection of a serious patient with Covid-19's lung 

organ demonstrated pulmonary small artery 

obstruction and microthrombosis as evidence.
[44] 

Fourth, certain people could develop sepsis-

induced coagulopathy or even disseminated intra-

vascular coagulation. 
[28,53]

 D-dimer levels that are 

elevated have historically been associated with 

unfavorable results. D-lack dimer's lack of 

selectivity was previously thought to be a 

drawback.
[27] 

Indicating that D-dimer can be a 

helpful early marker for better Covid-19 patient 

management, D-dimer levels higher than 2.0µg/mL 

(a fourfold spike) on admission might accurately 

predict in-hospital mortality in patients who have 

Covid19, 
[44]

 as can be seen in table 1. 

 

Table 1: Reports on COVID19 and D-dimer distribution by area.
[40]

 

Country Articles (N) 

China 54 

Italy 6 

America 3 

France 4 

Spain 2 

Ireland 1 

U.k 1 

Total 72 

 

Ferritin 

The diagnosis of anemia brought on by 

iron deficiency is made easier with the help of 

ferritin, an iron-storing protein whose serum level 

reflects the normal levels of iron. As a gauge of 

viral replication, the amount of ferritin in the blood 

rises throughout viral infections. Elevated levels of 

ferritin have been observed in severe COVID-19 

patients as a result of the cytokine storm and 

sHLH.
[54,55] 

cytokine storm in COVID-19 results in 

the fast production of several inflammatory 

cytokines, including TNF-, IL-6, IL-12, IL-1, and 

IFN-, stimulating the hepatocytes, Kupffer cells, 

and macrophages to secrete ferritin.
[56,57] 

Inflammatory cytokines like IL-6, TNF-, IL-8, and 

IL-12 are released in large amounts during disease 

progression, possibly causing systemic organ 

failure and ARDS. This immune response is 

dysfunctional and uncontrolled and takes place in 

immuno-pathogenic mechanism of COVID-19, 

comparable to the one seen in severe influenza.
[58] 

According to data, blood levels of IL-6, ferritin, 

lactate dehydrogenase, and d-dimer increase as the 

illness worsens, indicating a higher risk of 

death.
[54,59,6] 

In order to comprehend the disease's 

pathogenesis and determine how these markers 

contribute to the COVID-19 process, earlier 

research examined various laboratory markers.
[60]

 

According to recent studies, COVID-19 patients 

also have lower hemoglobin levels and higher 

ferritin levels. In research conducted in the US, 

ferritin levels were shown to be pathologically high 

in 5700 patients who were hospitalized for having 

COVID-19.
[61]

 Anemia brought on by hyper-

ferritinemia is a potent predictor of mortality, in 

spite of the underlying illnesses. Elevated ferritin 

levels in COVID-19 might indicate the start of 

inflammatory reaction may be related to viral 

spread in the body, which would impair the 

metabolism of iron. 
[62,63]

 In this regard, iron is a 

crucial micro-nutrient for human cells as well as 

the pathogens; as a result, pathogen's ability to use 

iron could be restricted by the immune system's 

natural response when an infection occurs. Yet, this 
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technique can also cause anemia, reducing the 

delivery of oxygen to the tissues and causing 

multiple organ failure. 
[63,64]

 which is why, we think 

it's crucial to look into how iron metabolism and 

COVID-19 progression are related. Our study aims 

to determine whether ferritin levels 

could predict COVID-19 severity. 

 

Coronavirus and Ferritin 

The levels of serum ferritin have been 

higher in people with severe and very severe 

COVID-19, with the latter having considerably 

high levels (1006.16ng/ml vs. 291.13ng/ml) 

compared to the former, another 

research discovered that patients who have 

COVID-19 had high ferritin levels upon admission 

to hospital and throughout their hospital stay, 

following day 16 of hospitalization, the median 

serum ferritin levels in such patients exceeded the 

upper limit of detection, suggesting that ferritin 

levels continuously increased. 
[6]

 Additionally, 

Chen etal. Had examined the clinical data of 99 

individuals, 63 of whom had levels of serum 

ferritin that have been considerably above the 

normal range.
[16] 

Additionally, elevated levels of 

ferritin have been discovered in autopsies of 12 

patients who had died from SARS-CoV-2 

infection.
[7] 

Peripheral blood samples from 69 

patients with severe COVID-19 disease showed 

higher levels of ferritin when compared to those of 

patients with less severe disease. COVID-19 

severity has thus been found highly correlated with 

serum ferritin levels.
[8] 

In addition, test data from 

patients with severe COVID-19 revealed high 

inflammatory markers, particularly ferritin, which 

was linked to serious and life-threatening disease.
[9] 

The role of ferritin throughout inflammation 

brought on by Covid-19 infection is depicted in 

Figure 2. 
[62,65,66]

 

 
Fig. 2: Role of ferritin in inflammation brought on by Covid-19. Hyperferritinemia might result from 

active ferritin production by cytokines and macrophages. Numerous anti-inflammatory (IL-10) and pro-

inflammatory (IL-1) cytokines could be produced as a result. Illustration based on.
[62,65,66]

 

 

II. CONCLUSION 
The current study concludes the elevated 

levels of D-Dimer and ferritin is the important 

biomarkers to estimate the severity of coronavirus 

,patients with coronavirus suspected of having 

DVT. The conducting such tests helps in early 

diagnosis and treatment of the Corona virus, 

yet with the help of radiographic imaging. The 

infection in Covid-19 caused a considerable rise in 

ferritin and D-dimer levels and was linked to the 

severity and progression of the illness, 

demonstrating the necessity of using such tests for 

the early diagnosis to this virus and the diagnosis of 

certain serious cases. 

 

REFERENCES 
[1]. GOSAIN, Rohit, et al. COVID-19 and 

cancer: a comprehensive review. 

Curr. Oncol. Rep.  2020; 22(5): 1-15. 



 

 

International Journal Dental and Medical Sciences Research 

Volume 6, Issue 2, Mar - Apr 2024 pp 203-210 www.ijdmsrjournal.com ISSN: 2582-6018 

 

 

 

 

DOI: 10.35629/5252-0602203210          |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 208 

[2]. RISMANBAF, Ali. Potential treatments 

for COVID-19; a narrative literature 

review. Arch  Acad Emerg Med, 2020; 

 ‏.8.1

[3]. CURE, Erkan; CURE, Medine Cumhur. 

Angiotensin-converting enzyme inhibitors 

and angiotensin receptor blockers may be 

harmful in patients with diabetes during 

COVID-19 pandemic. Diabetes and Metab 

syndr: Clinical Research & Reviews, 

 ‏.349-350 :14.4 ;2020

[4]. WEITZ, Jeffrey I.; FREDENBURGH, 

James C.; EIKELBOOM, John W. A test 

in context: D-dimer. J Am  Coll  Cardiol, 

 ‏.2411-2420 :70.19 ;2017

[5]. CAMET, Cristyn N.; YEE, Donald L. A 

Primer on D-dimer. Pediatr  Rev, 2011; 

 ‏.31 :32.1

[6]. ZHOU, Fei, et al. Clinical course and risk 

factors for mortality of adult inpatients 

with COVID-19 in Wuhan, China: a 

retrospective cohort study. Lancet, 2020; 

 ‏.1054-1062 :395.10229

[7]. FOX, Sharon E., et al. Pulmonary and 

cardiac pathology in African American 

patients with COVID-19: an autopsy 

series from New Orleans.  Lancet Respir. 

Med, 2020; 8.7: 681-686.‏ 

[8]. LIU, Tao, et al. The potential role of IL-6 

in monitoring severe case of coronavirus 

disease 2019. medRxiv, 2020.‏ 

[9]. MEHTA, Puja, et al. COVID-19: consider 

cytokine storm syndromes and 

immunosuppression.  Lancet, 2020; 

 ‏.1033-1034 :395.10229

[10]. BIKDELI, Behnood, et al. COVID-19 and 

thrombotic or thromboembolic disease: 

implications for prevention, 

antithrombotic therapy, and follow-up: 

JACC state-of-the-art review. J  Am coll 

cardiol, 2020; 75.23: 2950-2973.‏ 

[11]. LUO, Weiren, et al. Clinical pathology of 

critical patient with novel coronavirus 

pneumonia (COVID-19). 2020.‏ 

[12]. CHEN, Nanshan, et al. Epidemiological 

and clinical characteristics of 99 cases of 

2019 novel coronavirus pneumonia in 

Wuhan, China: a descriptive study.  

Lancet, 2020; 395.10223: 507-513.‏‏ 

[13]. HUANG, Chaolin, et al. Clinical features 

of patients infected with 2019 novel 

coronavirus in Wuhan, China.  Lancet, 

 ‏.497-506 :395.10223 ;2020

[14]. FOGARTY, Helen, et al. COVID19 

coagulopathy in Caucasian patients. Br J 

Haematol, 2020; 189.6: 1044-1049.‏ 

[15]. HESS, David C.; ELDAHSHAN, Wael; 

RUTKOWSKI, Elizabeth. COVID-19-

related stroke. Transl Stroke Res, 2020; 

11.3: 322-325. 

[16]. CHEN, Guang, et al. Clinical and 

immunological features of severe and 

moderate coronavirus disease 2019.  J Clin 

Investig, 2020; 130.5: 2620-2629. 

[17]. FALASCA, Laura, et al. Postmortem 

findings in Italian patients with COVID-

19: a descriptive full autopsy study of 

cases with and without comorbidities. J 

Infect Dis, 2020; 222.11: 1807-1815. 

[18]. MAO, Ren, et al. Manifestations and 

prognosis of gastrointestinal and liver 

involvement in patients with COVID-19: a 

systematic review and meta-

analysis. Lancet Gastroenterol  Hepatol, 

 ‏.667-678 :5.7 ;2020

[19]. XU, Ling, et al. Liver injury during highly 

pathogenic human coronavirus 

infections. Liver Int, 2020; 40.5: 998-

1004. 

[20]. WANG, Ming, et al. Clinical 

characteristics and risk factors of liver 

injury in COVID-19: a retrospective 

cohort study from Wuhan, China. Hepatol 

Int, 2020; 14.5: 723-732. 

[21]. LI, Dongxiao, et al. COVID-19-associated 

liver injury: from bedside to bench. J 

Gastroenterol, 2021; 56.3: 218-230. 

[22]. BONKOVSKY, Herbert L. Iron and the 

liver.  Am  J Med  Sci, 1991; 301.1: 32-

 ‏.43

[23]. GANZ, Tomas. Systemic iron 

homeostasis. Physiol Rev, 2013; 93.4: 

1721-1741. 

[24]. SALAMA, Samir A.; KABEL, Ahmed M. 

Taxifolin ameliorates iron overload-

induced hepatocellular injury: Modulating 

PI3K/AKT and p38 MAPK signaling, 

inflammatory response, and hepatocellular 

regeneration. Chem Biol Interact, 2020; 

 ‏.109230 :330

[25]. SALAMA, Samir A., et al. Glutamyl 

cysteine dipeptide suppresses ferritin 

expression and alleviates liver injury in 

iron-overload rat model. Biochimie, 2015; 

115: 203-211. 

[26]. RIGHINI, M., et al. D‐dimer for venous 

thromboembolism diagnosis: 20 years 

later. J Thromb . Haemost, 2008; 6.7: 

 ‏.1059-1071

[27]. ZHANG, L., et al. Use of D‐dimer in oral 

anticoagulation therapy. Int J  Lab 

Hematol, 2018; 40.5: 503-507.‏ 



 

 

International Journal Dental and Medical Sciences Research 

Volume 6, Issue 2, Mar - Apr 2024 pp 203-210 www.ijdmsrjournal.com ISSN: 2582-6018 

 

 

 

 

DOI: 10.35629/5252-0602203210          |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 209 

[28]. TANG, Ning, et al. Abnormal coagulation 

parameters are associated with poor 

prognosis in patients with novel 

coronavirus pneumonia. J Thromb 

.Haemost, 2020; 18.4: 844-847. 

[29]. ZHANG, Li, et al. Deep vein thrombosis 

in hospitalized patients with COVID-19 in 

Wuhan, China: prevalence, risk factors, 

and outcome. Circulation, 2020; 142.2: 

 ‏.114-128

[30]. KONSTANTINIDES, Stavros V., et al. 

2019 ESC Guidelines for the diagnosis 

and management of acute pulmonary 

embolism developed in collaboration with 

the European Respiratory Society (ERS) 

The Task Force for the diagnosis and 

management of acute pulmonary 

embolism of the European Society of 

Cardiology (ESC). Eur Heart J, 2020; 

 ‏.543-603 :41.4

[31]. PASHA, S. M., et al. Safety of excluding 

acute pulmonary embolism based on an 

unlikely clinical probability by the Wells 

rule and normal D-dimer concentration: a 

meta-analysis. Thromb Res, 2010; 125.4: 

e123-e127.‏‏ 

[32]. DE MONYE, Wouter, et al. Embolus 

location affects the sensitivity of a rapid 

quantitative D-dimer assay in the 

diagnosis of pulmonary embolism. Am  J 

Respir Crit Care Med, 2002; 165.3: 345-

348. 

[33]. SCHRECENGOST, John E., et al. 

Comparison of diagnostic accuracies in 

outpatients and hospitalized patients of D-

dimer testing for the evaluation of 

suspected pulmonary embolism. Clin 

Chem, 2003; 49.9: 1483-1490.‏ 

[34]. COHEN, A. T., et al. D‐dimer as a 

predictor of venous thromboembolism in 

acutely ill, hospitalized patients: a 

subanalysis of the randomized controlled 

MAGELLAN trial. J Thromb.  Haemost, 

 ‏.479-487 :12.4 ;2014

[35]. CUI, Songping, et al. Prevalence of 

venous thromboembolism in patients with 

severe novel coronavirus pneumonia. J  

Thromb . Haemost, 2020; 18.6: 1421-

1424. 

[36]. ADAM, Soheir S.; KEY, Nigel S.; 

GREENBERG, Charles S. D-dimer 

antigen: current concepts and future 

prospects. Blood,  J  Am Soc Hematol, 

 ‏‏.2878-2887 :113.13 ;2009

[37]. Dempfle, C. E. . Validation, calibration, 

and specificity of quantitative D-dimer 

assays.  Semin Vasc Med,2005;5.4:315-

320. 

[38]. WELLS, Philip S., et al. Evaluation of D-

dimer in the diagnosis of suspected deep-

vein thrombosis. N Engl J Med, 2003; 

 ‏.1227-1235 :349.13

[39]. YAO, Yumeng, et al. D-dimer as a 

biomarker for disease severity and 

mortality in COVID-19 patients: a case 

control study. J Intensive Care, 2020; 8.1: 

1-11. 

[40]. ROSTAMI, Mehrdad; 

MANSOURITORGHABEH, Hassan. D-

dimer level in COVID-19 infection: a 

systematic review. Expert Rev Hematol, 

2020; 13.11: 1265-1275. 

[41]. NAYMAGON, Leonard, et al. Admission 

D-dimer levels, D-dimer trends, and 

outcomes in COVID-19. Thromb Res, 

2020; 196: 99-105. 

[42]. LIPPI, Giuseppe; FAVALORO, 

Emmanuel J. D-dimer is associated with 

severity of coronavirus disease 2019: a 

pooled analysis. Thromb.Haemost, 2020; 

120.05: 876-878. 

[43]. Guan, Wei J.et al . Clinical characteristics 

of coronavirus disease 2019 in 

China. New Engl  J Med, 2020; 382.18: 

1708-1720. 

[44]. ZHOU, Fei, et al. Clinical course and risk 

factors for mortality of adult inpatients 

with COVID-19 in Wuhan, China: a 

retrospective cohort study.  Lancet, 2020; 

395.10229: 1054-1062. 

[45]. BIKDELI, Behnood, et al. COVID-19 and 

thrombotic or thromboembolic disease: 

implications for prevention, 

antithrombotic therapy, and follow-up: 

JACC state-of-the-art review. J Am Coll 

Crdiol, 2020; 75.23: 2950-2973. 

[46]. RIGHINI, Marc, et al. Age-adjusted D-

dimer cutoff levels to rule out pulmonary 

embolism: the ADJUST-PE study. JAMA, 

2014; 311.11: 1117-1124. 

[47]. WELLS, Philip S., et al. Excluding 

pulmonary embolism at the bedside 

without diagnostic imaging: management 

of patients with suspected pulmonary 

embolism presenting to the emergency 

department by using a simple clinical 

model and d-dimer. Ann  Intern  Med, 

2001; 135.2: 98-107. 

[48]. THACHIL, Jecko, et al. ISTH interim 

guidance on recognition and management 

of coagulopathy in COVID‐19. J Thromb 

Haemost, 2020; 18.5: 1023-1026. 



 

 

International Journal Dental and Medical Sciences Research 

Volume 6, Issue 2, Mar - Apr 2024 pp 203-210 www.ijdmsrjournal.com ISSN: 2582-6018 

 

 

 

 

DOI: 10.35629/5252-0602203210          |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 210 

[49]. WONG, Jonathan P., et al. Current and 

future developments in the treatment of 

virus-induced hypercytokinemia. Future 

Med Chem, 2017; 9.2: 169-178. 

[50]. GUPTA, Neha; ZHAO, You-Yang; 

EVANS, Colin E. The stimulation of 

thrombosis by hypoxia. Thromb Res, 

2019; 181: 77-83. 

[51]. HARPER, P. L., et al. D‐dimer 

concentration increases with age reducing 

the clinical value of the D‐dimer assay in 

the elderly. Intern Med  J, 2007; 37.9: 

607-613. 

[52]. HESS, Katharina; GRANT, Peter J. 

Inflammation and thrombosis in 

diabetes. Thromb  Haemost, 2011; 105.S 

06: S43-S54. 

[53]. IBA, Toshiaki, et al. Proposal of the 

definition for COVID-19-associated 

coagulopathy. J Clin Med, 2021; 10.2: 

191. 

[54]. LI, Hui, et al. SARS-CoV-2 and viral 

sepsis: observations and 

hypotheses. Lancet, 2020; 395.10235: 

1517-1520. 

[55]. BARABOUTIS, Ioannis G., et al. Initial 

real-life experience from a designated 

COVID-19 centre in Athens, Greece: a 

proposed therapeutic algorithm. SN 

Compr  Clin  Med, 2020; 2.6: 689-693. 

[56]. VELAVAN, Thirumalaisamy P.; 

MEYER, Christian G. Mild versus severe 

COVID-19: laboratory markers. Int. J. 

Infect. Dis, 2020; 95: 304-307. 

[57]. GIAMARELLOS-BOURBOULIS, 

Evangelos J., et al. Complex immune 

dysregulation in COVID-19 patients with 

severe respiratory failure. Cell Host 

Microbe, 2020; 27.6: 992-1000. e3. 

[58]. TORTI, Frank M.; TORTI, Suzy V. 

Regulation of ferritin genes and 

protein. Blood, 2002; 99.10: 3505-3516. 

[59]. MOORE, John B.; JUNE, Carl H. 

Cytokine release syndrome in severe 

COVID-19.Science,2020;368.6490:473-

474. 

[60]. LANG, Min, et al. Hypoxaemia related to 

COVID-19: vascular and perfusion 

abnormalities on dual-energy CT.  Lancet 

Infect Dis, 2020; 20.12: 1365-1366. 

[61]. FAN, Bingwen Eugene. Hematologic 

parameters in patients with COVID-19 

infection: a reply. Am .J. Hematol, 2020; 

95.8: E215-E215. 

[62]. KERNAN, Kate F.; CARCILLO, Joseph 

A. Hyperferritinemia and 

inflammation. Int Immunol, 2017; 29.9: 

401-409. 

[63]. WESSLING-RESNICK, Marianne. 

Crossing the iron gate: why and how 

transferrin receptors mediate viral 

entry. Annu Rev Nutr, 2018; 38: 431 

[64]. WEISS, Guenter; GANZ, Tomas; 

GOODNOUGH, Lawrence T. Anemia of 

inflammation. Blood, J Am Soc Hematol, 

2019; 133.1: 40-50. 

[65]. GÓMEZ-PASTORA, Jenifer, et al. 

Hyperferritinemia in critically ill COVID-

19 patients–is ferritin the product of 

inflammation or a pathogenic 

mediator?. Clinica Chimica Acta; Int J 

Clin Chem, 2020; 509: 249-251..‏ 

[66]. ROSÁRIO, Cristina, et al. The 

hyperferritinemic syndrome: macrophage 

activation syndrome, Still’s disease, septic 

shock and catastrophic antiphospholipid 

syndrome. BMC Med, 2013; 11.1: 1-11.‏‏‏‏‏ 

 ‏‏‏‏‏‏‏ .[67]


