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INTRODUCTION 

In late 2019, a novel strain of highly infectious 

coronavirus was discovered in Wuhan, China,
[1]

 named 

SARS-CoV-2, causing COVID19 (Coronavirus Disease 

2019). However, despite efforts to contain the spread of 

the infection, it became a pandemic,
[2]

 which also has a 

mortality rate of approximately 2.2%.
[1]

 On the other 

hand, some recent studies suggest that COVID-19 is 

associated with a pro-hemostatic state that has a potential 

impact on the thromboembolic risk of patients,
[3][4]

 but 

the nature and extent of these abnormalities are not 

clear.
[5]

 And some laboratory markers such as D-dimer 

are also reported to be prognostic in the evolution of the 

disease.
[6]

 However, due to the rapid publication of 

related medical literature, the time needed to interpret 

and apply the information by health care workers may be 

non-existent, as hospitals and staff are overwhelmed by 

the rapid influx of patients with COVID-19.
[7]

 Thus, the 

need arises to conduct a literature review that translates 

the evidence found so far and helps physicians involved 

in the care of patients with COVID-19 to identify 

thrombotic complications associated with the disease. In 

this way, the prognosis of patients can be evaluated early 

and their admission to the intensive care unit (ICU) or 

death can be avoided. In view of the above, the aim of 

this systematic literature review was to identify 

thrombotic complications and coagulation laboratory 

alterations in hospitalized patients with SARSCoV-2 

infection, according to the severity of the disease. 

 

METHODOLOGY 

A search was carried out for clinical studies in indexed 

journals that evaluated alterations in coagulation 

laboratories and/or thrombotic complications in patients 

with SARS-CoV-2 infection during hospitalization, 

compared according to the severity of the disease. In 

addition, articles had to meet the other selection criteria 

described in (Table 1). The coagulation laboratory 

alterations evaluated were D-dimer, prothrombin time 

(PT), activated partial thromboplastin time (aPTT), 
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ABSTRACT 
Introduction: COVID 19 has been found to be related to thrombotic events in several studies, although the 

relationship between the coagulation marker ratio and disease severity remains unclear. Objective: To identify 

thrombotic complications and coagulation laboratory alterations in hospitalized patients with SARS-CoV-2 

infection, according to disease severity. Methodology: PubMed was searched for clinical articles evaluating 

coagulation and thrombotic laboratory characteristics of patients with COVID-19 according to severity, using 

MeSH terms and Boolean operators. One investigator filtered the articles following the PRISMA guideline. 

Results: D-dimer is significantly higher in patients with severe vs. non-severe COVID-19, which may be 

associated with disease prognosis. There is little evidence about thrombotic complications in COVID-19, but 

apparently the risk of PTE and DVT is increased in patients with severe disease. Recommendations: Serial 

measurement of coagulation laboratory parameters from admission, mainly D-dimer and clotting times, should be 

included in the management protocol for all patients with COVID-19. Strict monitoring of venous thrombotic 

events in patients with COVID-19, especially in patients with ICU stay, mechanical ventilation or ARDS. 
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fibrinogen and platelet count. And the thrombotic 

complications evaluated were deep vein thrombosis 

(DVT), pulmonary thromboembolism (PTE), 

disseminated intravascular coagulation (DIC), acute 

myocardial infarction (AMI) or acute coronary syndrome 

(ACS) and ischemic stroke (ICVA). 

 

 
 

Table 1. Article selection criteria 

The search was carried out in journals indexed by means 

of the PubMed search engine, since it contains databases 

specialized in medical literature and is freely accessible. 

The last search was performed on June 23, 2020. In 

addition, the references of important articles were 

screened to identify other potentially eligible studies. 

 

Search Terms 

The MeSH terms used in the search were: "COVID-19"; 

"2019 novel coronavirus disease"; "COVID19"; 

"COVID-19 pandemic"; "SARS-CoV-2 infection"; 

"COVID-19 virus disease"; "2019 novel coronavirus 

infection"; "2019-nCoV infection; "coronavirus disease 

2019"; "coronavirus disease-19"; "2019-nCoV disease"; 

"COVID-19 virus infection"; "Thrombosis; "Coronary 

Thrombosis"; "Venous Thrombosis"; "Disseminated 

Intravascular Coagulation"; "Hemostasis"; "Venous 

Thromboembolism"; "Pulmonary Embolism"; "Deep 

Vein Thrombosis"; "Blood Coagulation Disorder"; which 

were combined by means of the Boolean operators AND 

and OR as shown in (Figure 1). In addition, the search 

was filtered by Spanish and English languages and by 

open access full articles. 

 

 
Figure 1. Venn diagram illustrating the Boolean terms and operators used to generate the search equation. 
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Selection of studies 

To begin with, the articles found in PubMed were 

screened by titles and abstracts to exclude those studies 

that did not meet the selection criteria (Table 1). Then, 

the full text of the remaining articles in which there was 

uncertainty was reviewed to assess their eligibility. In 

addition, other studies were identified in the references 

of the most important articles to assess whether they met 

the selection criteria. Literature reviews, case reports and 

series, consensus and management guidelines, letters to 

the editor, commentaries, editorials, and studies that did 

not have a comparison group according to severity were 

excluded.  

 

RESULTS 
In total, 12 of the included studies (Table 2) reported an 

analysis of the coagulation laboratory alterations of 

interest (D-dimer, PT, aPTT, fibrinogen and platelet 

count). On the other hand, only 4 studies reported on 

thrombotic complications (DVT, PTE, DIC, AMI/ACS 

and stroke). In all of them, a comparison of these 

outcomes was made according to the severity of the 

disease.  

 

D-dimer: The D-dimer value at admission was reported 

in 12 of the included studies and in all of them its value 

was found to be higher in patients with severe vs. non-

severe disease. Statistical significance was assessed in all 

but one study.  

 

Prothrombin time: A total of 10 studies evaluated PT. 

In 5 of them it was found that there was a prolongation 

of this parameter in patients with severe vs. non-severe 

disease, which was statistically significant.  

 

Activated partial thromboplastin time: Data were 

extrapolated from 8 studies that evaluated aPTT. 

However, in none of these studies were the differences 

between the aPTT of patients with severe vs. non-severe 

disease statistically significant.  

 

Fibrinogen: Only 6 of the studies reported fibrinogen 

values. Of these, (Di Micco et al and Fogarti et al) found 

that levels were higher in patients with severe vs. non-

severe disease, with statistical significance. The other 

four studies also showed an increase in fibrinogen, 

however it was not statistically significant and one did 

not report statistical significance.  

 

Platelet count: Data from 8 studies that evaluated 

platelet count were extrapolated. It is observed that, 

although this count was evidenced to be more decreased 

in patients with severe vs. non-severe disease in some 

studies, none of the studies reported mean values below 

100,000 platelets.  

 

Disseminated intravascular coagulation: Disseminated 

intravascular coagulation was only reported in two 

studies (Lodigiani et al and Tang et al). However, in only 

one of them (Tang et al) they compare this outcome 

according to disease severity. In this study they found 

that the diagnosis of DIC was present in 71.6% of the 

patients who died. However, it was present in only 0.6% 

of the patients who survived.  

 

Deep vein thrombosis and pulmonary 

thromboembolism: DVT and PTE were reported in two 

of the studies (Lodigiani et al and Artifoni et al). It was 

observed in both that the frequency of these outcomes is 

higher in patients with severe disease. In addition, a high 

frequency of both events was observed despite receiving 

pharmacological thromboprophylaxis.  

 

Arterial thrombotic events (ACS/AMI, stroke): Only 

two studies evaluate this outcome. There is little 

evidence about systemic arterial thrombotic 

complications (such as AMI/ACS, stroke) in patients 

with COVID-19). However, atherosclerotic plaque 

ruptures and arterial thrombosis do not seem to be 

frequent. 

 

Analysis of these studies shows that the quality of the 

evidence is low and insufficient. First, because the 

sample size of the studies is small and most were 

performed in a single hospital center. In addition, the 

design of the studies was mostly retrospective cohort, 

some were prospective cohort and none were clinical 

trials, which limits the causality analysis. 

 

Second, most of these studies were conducted in China 

and the remainder in European countries, but none were 

conducted in the Americas or performed an analysis of 

these variables in the Latin American population. 

Therefore, it can be said that these data may be different 

in our continent or specifically, in the Colombian 

population. This is important because it has been shown 

that race and ethnicity have a great effect on the 

thrombotic risk of patients, so pharmacological 

thromboprophylaxis in these countries is also performed 

differently.
[9] 

 

Finally, there is little information about the comorbidities 

of the patients who had thrombotic events and the studies 

do not control their statistical analyses for these 

variables. For example, in the study by Cantador et al.
[20]

 

most of the patients had who developed arterial 

thrombotic events had cardiovascular comorbidities that 

could be a confounding factor in the analysis. 
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Table 2. Coagulation laboratory alterations in patients with SARS-CoV-2 infection compared by disease  

severity. 

 
 

CONCLUSIONS 

The most prominent coagulation marker is elevated D-

dimer, which potentially represents a prognostic 

indicator for ICU admission, invasive mechanical 

ventilation requirement, ARDS, and mortality of SARS-

CoV-2 infection. Patients with COVID-19 infection who 

do not survive appear to have a high frequency of DIC 

diagnosis, however, the evidence is insufficient. Patients 

with ICU stay, mechanical ventilation requirement or 

ARDS appear to be at higher risk of developing venous 

thromboembolic events. There is little evidence about 

systemic arterial thrombotic complications (such as 

AMI/ACS, stroke) in patients with COVID-19). 

However, atherosclerotic plaque ruptures and arterial 

thrombosis do not seem to be frequent. 

 

Recommendations  

The management protocol for all patients with COVID-

19 should include serial measurement of coagulation 

laboratory parameters from admission, mainly D-dimer 

and coagulation times. The above, in order to adequately 

follow up the clinical evolution and prognosis.  

 

Strict monitoring of venous thrombotic events in patients 

with COVID-19 is recommended, especially in patients 

with ICU stay, mechanical ventilation requirement or 

ARDS. 

 

Considering that there is little evidence of the occurrence 

of arterial thrombotic events in patients with COVID-19, 

the use of antiaggregant as prophylaxis is not 

recommended if there is no other medical indication. 

 

It is recommended to guarantee pharmacological 

thromboprophylaxis to patients according to the 

recommendations of international guidelines, since there 

is insufficient evidence about the dose or schedule that 

should be used. 
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