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Available  at The American journal of emergency medicine -  from Unpaywall  

Abstract:Recent retrospective studies from Wuhan, China suggest Novel Coronavirus Disease 2019 
(COVID-19) may be associated with a hypercoagulable state and increased risk for venous 
thromboembolism. The overlap in the signs and symptoms of COVID-19 associated Acute 
Respiratory Distress Syndrome (ARDS) and COVID-19 with concurrent pulmonary embolism creates a 
diagnostic challenge for emergency medicine physicians in patients already at risk for renal 
impairment. However, identifying features atypical for COVID-19 alone may play a role in the 
judicious use of Computed Tomography Angiography among these patients. Hemoptysis is seen in 
roughly 13% of pulmonary embolism cases and infrequently reported among COVID-19 infections. 
Additionally, the presence of right heart strain on electrocardiography (EKG) is a well described 
clinical presentations of pulmonary embolism not reported commonly with COVID-19 
infections.Copyright © 2020 
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3. Cerebrovascular disease is associated with an increased disease severity in patients with 
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Available  at International journal of stroke : official journal of the International Stroke Society -  
from Unpaywall  

Abstract:Introduction: There is an urgent need to identify patients at high risk during the ongoing 
coronavirus disease (COVID-19) pandemic. Whether a history of stroke is associated with increased 
severity of disease or mortality is unknown. Method(s): We pooled studies from published literature 
to assess the association of a history of stroke with outcomes in patients with COVID-19. Result(s): A 
pooled analysis of 4 studies showed a ~2.5-fold increase in odds of severe COVID-19. While a trend 
was observed, there was no statistically significant association of stroke with mortality in patients 
with COVID-19 infection. Discussion(s): Our findings are limited by a small number of studies and 
sample size. Conclusion(s): There is a ~2.5-fold increase in odds of severe COVID-19 illness with a 
history of cerebrovascular disease.Copyright © 2020 World Stroke Organization. 
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Available  at Diabetes & metabolic syndrome -  from Unpaywall  

Abstract:Background and aims: Many patients with coronavirus disease 2019 (COVID-19) have 
underlying cardiovascular (CV) disease or develop acute cardiac injury during the course of the 
illness. Adequate understanding of the interplay between COVID-19 and CV disease is required for 
optimum management of these patients. Method(s): A literature search was done using PubMed 
and Google search engines to prepare a narrative review on this topic. Result(s): Respiratory illness is 
the dominant clinical manifestation of COVID-19; CV involvement occurs much less commonly. Acute 
cardiac injury, defined as significant elevation of cardiac troponins, is the most commonly reported 
cardiac abnormality in COVID-19. It occurs in approximately 8-12% of all patients. Direct myocardial 
injury due to viral involvement of cardiomyocytes and the effect of systemic inflammation appear to 
be the most common mechanisms responsible for cardiac injury. The information about other CV 
manifestations in COVID-19 is very limited at present. Nonetheless, it has been consistently shown 
that the presence of pre-existing CV disease and/or development of acute cardiac injury are 
associated with significantly worse outcome in these patients. Conclusion(s): Most of the current 
reports on COVID-19 have only briefly described CV manifestations in these patients. Given the 
enormous burden posed by this illness and the significant adverse prognostic impact of cardiac 
involvement, further research is required to understand the incidence, mechanisms, clinical 
presentation and outcomes of various CV manifestations in COVID-19 patients.Copyright © 2020 
Diabetes India 

Database: EMBASE 

 

5. Hyperinflammation and derangement of renin-angiotensin-aldosterone system in COVID-19: A 
novel hypothesis for clinically suspected hypercoagulopathy and microvascular 
immunothrombosis 

Author(s): Henry B.M.; Vikse J.; Benoit S.; Favaloro E.J.; Lippi G. 

Source: Clinica Chimica Acta; Aug 2020; vol. 507 ; p. 167-173 

Publication Date: Aug 2020 

Publication Type(s): Note 

Abstract:Early clinical evidence suggests that severe cases of coronavirus disease 2019 (COVID-19), 
caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), are frequently 
characterized by hyperinflammation, imbalance of renin-angiotensin-aldosterone system, and a 
particular form of vasculopathy, thrombotic microangiopathy, and intravascular coagulopathy. In 
this paper, we present an immunothrombosis model of COVID-19. We discuss the underlying 
pathogenesis and the interaction between multiple systems, resulting in propagation of 
immunothrombosis, which through investigation in the coming weeks, may lead to both an 
improved understanding of COVID-19 pathophysiology and identification of innovative and efficient 
therapeutic targets to reverse the otherwise unfavorable clinical outcome of many of these 
patients.Copyright © 2020 Elsevier B.V. 
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6. Venous and arterial thromboembolic complications in COVID-19 patients admitted to an 
academic hospital in Milan, Italy 
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Kucher N.; Barco S.; Studt J.-D.; Alexia B.; Sandri M.T. 

Source: Thrombosis Research; Jul 2020; vol. 191 ; p. 9-14 

Publication Date: Jul 2020 

Publication Type(s): Article 

Available  at Thrombosis Research -  from Unpaywall  

Abstract:Background: Few data are available on the rate and characteristics of thromboembolic 
complications in hospitalized patients with COVID-19. Method(s): We studied consecutive 
symptomatic patients with laboratory-proven COVID-19 admitted to a university hospital in Milan, 
Italy (13.02.2020-10.04.2020). The primary outcome was any thromboembolic complication, 
including venous thromboembolism (VTE), ischemic stroke, and acute coronary syndrome 
(ACS)/myocardial infarction (MI). Secondary outcome was overt disseminated intravascular 
coagulation (DIC). Result(s): We included 388 patients (median age 66 years, 68% men, 16% 
requiring intensive care [ICU]). Thromboprophylaxis was used in 100% of ICU patients and 75% of 
those on the general ward. Thromboembolic events occurred in 28 (7.7% of closed cases; 95%CI 
5.4%-11.0%), corresponding to a cumulative rate of 21% (27.6% ICU, 6.6% general ward). Half of the 
thromboembolic events were diagnosed within 24 h of hospital admission. Forty-four patients 
underwent VTE imaging tests and VTE was confirmed in 16 (36%). Computed tomography pulmonary 
angiography (CTPA) was performed in 30 patients, corresponding to 7.7% of total, and pulmonary 
embolism was confirmed in 10 (33% of CTPA). The rate of ischemic stroke and ACS/MI was 2.5% and 
1.1%, respectively. Overt DIC was present in 8 (2.2%) patients. Conclusion(s): The high number of 
arterial and, in particular, venous thromboembolic events diagnosed within 24 h of admission and 
the high rate of positive VTE imaging tests among the few COVID-19 patients tested suggest that 
there is an urgent need to improve specific VTE diagnostic strategies and investigate the efficacy and 
safety of thromboprophylaxis in ambulatory COVID-19 patients.Copyright © 2020 
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7. Analysis of complement deposition and viral RNA in placentas of COVID-19 patients 

Author(s): Mulvey J.J.; Magro C.M.; Ma L.X.; Baergen R.N.; Nuovo G.J. 

Source: Annals of Diagnostic Pathology; Jun 2020; vol. 46 

Publication Date: Jun 2020 

Publication Type(s): Article 

Available  at Annals of Diagnostic Pathology -  from Unpaywall  

Abstract:COVID-19, the disease caused by the novel Coronavirus, SARS-CoV-2, is increasingly being 
recognized as a systemic thrombotic and microvascular injury syndrome that may have its roots in 
complement activation. We had the opportunity to study the placental pathology of five full-term 
births to COVID-19 patients. All five exhibited histology indicative of fetal vascular malperfusion 
characterized by focal avascular villi and thrombi in larger fetal vessels. Vascular complement 
deposition in the placentas was not abnormal, and staining for viral RNA and viral spike protein was 
negative. While all cases resulted in healthy, term deliveries, these findings indicate the systemic 
nature of COVID-19 infection. The finding of vascular thrombosis without complement deposition 
may reflect the systemic nature of COVID-19's procoagulant effects unrelated to systemic 
complement activation.Copyright © 2020 Elsevier Inc. 
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8. Anticoagulant treatment is associated with decreased mortality in severe coronavirus disease 
2019 patients with coagulopathy. 

Author(s): Tang, Ning; Bai, Huan; Chen, Xing; Gong, Jiale; Li, Dengju; Sun, Ziyong 

Source: Journal of thrombosis and haemostasis : JTH; May 2020; vol. 18 (no. 5); p. 1094-1099 

Publication Date: May 2020 
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Available  at Journal of thrombosis and haemostasis : JTH -  from Wiley Online Library  

Available  at Journal of thrombosis and haemostasis : JTH -  from Unpaywall  

Abstract:BACKGROUNDA relatively high mortality of severe coronavirus disease 2019 (COVID-19) is 
worrying, and the application of heparin in COVID-19 has been recommended by some expert 
consensus because of the risk of disseminated intravascular coagulation and venous 
thromboembolism. However, its efficacy remains to be validated.METHODSCoagulation results, 
medications, and outcomes of consecutive patients being classified as having severe COVID-19 in 
Tongji hospital were retrospectively analyzed. The 28-day mortality between heparin users and 
nonusers were compared, as was a different risk of coagulopathy, which was stratified by the sepsis-
induced coagulopathy (SIC) score or D-dimer result.RESULTSThere were 449 patients with severe 
COVID-19 enrolled into the study, 99 of them received heparin (mainly with low molecular weight 
heparin) for 7 days or longer. D-dimer, prothrombin time, and age were positively, and platelet 
count was negatively, correlated with 28-day mortality in multivariate analysis. No difference in 28-
day mortality was found between heparin users and nonusers (30.3% vs 29.7%, P = .910). But the 28-
day mortality of heparin users was lower than nonusers in patients with SIC score ≥4 (40.0% vs 
64.2%, P = .029), or D-dimer >6-fold of upper limit of normal (32.8% vs 52.4%, 
P = .017).CONCLUSIONSAnticoagulant therapy mainly with low molecular weight heparin appears to 
be associated with better prognosis in severe COVID-19 patients meeting SIC criteria or with 
markedly elevated D-dimer. 
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10. Prevalence of venous thromboembolism in patients with severe novel coronavirus pneumonia. 

Author(s): Cui, Songping; Chen, Shuo; Li, Xiunan; Liu, Shi; Wang, Feng 

Source: Journal of thrombosis and haemostasis : JTH; Apr 2020 

Publication Date: Apr 2020 

Publication Type(s): Journal Article 
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Available  at Journal of thrombosis and haemostasis : JTH -  from Wiley Online Library  

Available  at Journal of thrombosis and haemostasis : JTH -  from Unpaywall  

Abstract:BACKGROUNDSince 3 months ago, severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) broke out in Wuhan, China, and spread rapidly around the world. Severe novel coronavirus 
pneumonia (NCP) patients have abnormal blood coagulation function, but their venous 
thromboembolism(VTE) prevalence is still rarely mentioned.OBJECTIVESTo determine the incidence 
of VTE in patients with severe NCP.METHODSIn this study, 81 severe NCP patients in the Intensive 
Care Unit (ICU) of Union Hospital (Wuhan, China) were enrolled. The results of conventional 
coagulation parameters and lower limb vein ultrasonography of these patients were retrospectively 
collected and analyzed.RESULTSThe incidence of VTE in these patients was 25%(20/81), of which 8 
patients with VTE events died. VTE group was different from non-VTE group in age, lymphocytes 
counts, activated partial thromboplastin time (APTT), D-dimer, etc. If 1.5 µg/mL was used as the D-
dimer cut-off value to predicting VTE, the sensitivity was 85.0%, the specificity was 88.5% and the 
negative predictive value (NPV) was 94.7%.CONCLUSIONSThe incidence of VTE in patients with 
severe NCP is 25% (20/81), which may be related to poor prognosis. The significant increase of D-
dimer in severe NCP patients is a good index for identifying high-risk groups of VTE. 
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11. Venous thrombosis and arteriosclerosis obliterans of lower extremities in a very severe patient 
with 2019 novel coronavirus disease: a case report. 
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Available  at Journal of thrombosis and thrombolysis -  from SpringerLink - Medicine  

Available  at Journal of thrombosis and thrombolysis -  from Unpaywall  

Abstract:The outbreak of 2019 novel coronavirus disease (COVID-19) began since early December 
2019, and has been declared as a public health emergency by the World Health Organization. Due to 
the hypercoagulable state, blood stasis and endothelial injury, severe patients with COVID-19 are at 
high risk for thrombosis. We report a case of very severe COVID-19 complicated with venous 
thrombosis and arteriosclerosis obliterans of lower extremities. Risk stratification for deep vein 
thrombosis and peripheral arterial disease are of vital importance for the prognosis of COVID-19. 
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12. Coagulation disorders in coronavirus infected patients: COVID-19, SARS-CoV-1, MERS-CoV and 
lessons from the past. 

Author(s): Giannis, Dimitrios; Ziogas, Ioannis A; Gianni, Panagiota 

Source: Journal of clinical virology : the official publication of the Pan American Society for Clinical 
Virology; Apr 2020; vol. 127 ; p. 104362 

Publication Date: Apr 2020 

Publication Type(s): Journal Article 

PubMedID: 32305883 

Abstract:Coronavirus disease 2019 (COVID-19) or severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), a novel coronavirus strain disease, has recently emerged in China and rapidly spread 
worldwide. This novel strain is highly transmittable and severe disease has been reported in up to 
16% of hospitalized cases. More than 600,000 cases have been confirmed and the number of deaths 
is constantly increasing. COVID-19 hospitalized patients, especially those suffering from severe 
respiratory or systemic manifestations, fall under the spectrum of the acutely ill medical population, 
which is at increased venous thromboembolism risk. Thrombotic complications seem to emerge as 
an important issue in patients infected with COVID-19. Preliminary reports on COVID-19 patients' 
clinical and laboratory findings include thrombocytopenia, elevated D-dimer, prolonged 
prothrombin time, and disseminated intravascular coagulation. As the pandemic is spreading and 
the whole picture is yet unknown, we highlight the importance of coagulation disorders in COVID-19 
infected patients and review relevant data of previous coronavirus epidemics caused by the severe 
acute respiratory syndrome coronavirus 1 (SARS-CoV-1) and the Middle East Respiratory Syndrome 
coronavirus (MERS-CoV). 
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Source: Thrombosis and haemostasis; Apr 2020 
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Available  at Thrombosis and Haemostasis -  from Unpaywall  

Abstract:The novel coronavirus 2019 (COVID-19) is clinically characterized by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), which is responsible for a high number of patients 
needing mechanical ventilation or intensive care units treatment and for the elevated mortality risk. 
A link between COVID-19 and multiorgan failure may be dependent on the fact that most COVID-19 
patients are complicated by pneumonia, which is known to be associated with early changes of 
clotting and platelet activation and artery dysfunction; these changes may implicate in thrombotic-
related events such as myocardial infarction and ischemic stroke. Recent data showed that 
myocardial injury compatible with coronary ischemia may be detectable in SARS-CoV-2 patients and 
laboratory data exploring clotting system suggest the presence of a hypercoagulation state. Thus, we 
performed a systematic review of COVID-19 literature reporting measures of clotting activation to 
assess if changes are detectable in this setting and their relationship with clinical severity. 
Furthermore, we discussed the biologic plausibility of the thrombotic risk in SARS-CoV-2 and the 
potential use of an antithrombotic treatment. 

Database: Medline 

 

14. Sex-Specific SARS-CoV-2 Mortality: Among Hormone-Modulated ACE2 Expression, Risk of 
Venous Thromboembolism and Hypovitaminosis D. 

Author(s): La Vignera, Sandro; Cannarella, Rossella; Condorelli, Rosita A; Torre, Francesco; Aversa, 
Antonio; Calogero, Aldo E 

Source: International journal of molecular sciences; Apr 2020; vol. 21 (no. 8) 

Publication Date: Apr 2020 

Publication Type(s): Journal Article 

PubMedID: 32331343 

Available  at International journal of molecular sciences -  from Europe PubMed Central - Open 
Access  

Available  at International journal of molecular sciences -  from Free Medical Journals . com  

Available  at International journal of molecular sciences -  from ProQuest (Health Research Premium) 
- NHS Version  

Available  at International journal of molecular sciences -  from Unpaywall  

Abstract:Severe acute respiratory syndrome coronavirus (SARS-CoV-2) disease (COVID-19) appears 
to have a higher mortality rate in presence of comorbidities and in men. The latter suggests the 
presence of a possible sex-dependent susceptibility. An enzymatic system involved in this different 
predisposition could be represented by angiotensin converting enzyme 2 (ACE2). ACE2 is activated 
and down-regulated by the spike protein of the virus and allows the penetration of SARS-CoV-2 into 
epithelial cells and myocardium. Data on the experimental animal have shown that 17ß-estradiol 
increases the expression and activity of ACE2 in both adipose tissue and kidney. Spontaneously 
hypertensive male mice have a higher myocardial ACE2 expression than females and its levels 
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decrease after orchiectomy. In addition to this first aspect, the recent evidence of an increased 
frequency of venous thromboembolism in patients with COVID-19 (a clinical element associated with 
a worse prognosis) calls the attention on the safety of treatment with testosterone, in particular in 
hypogonadal men with greater genetic predisposition. Evidence that sex hormones are able to 
modulate the expression of ACE2 could help in interpreting epidemiological results and in designing 
more appropriate intervention strategies. Moreover, the vitamin D deficiency in elderly men may be 
worthy of further study regarding the epidemiological aspects of this different susceptibility and 
lethality between sexes. 
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15. COVID-19 and Thrombotic or Thromboembolic Disease: Implications for Prevention, 
Antithrombotic Therapy, and Follow-up. 

Author(s): Bikdeli, Behnood; Madhavan, Mahesh V; Jimenez, David; Chuich, Taylor; Dreyfus, Isaac; 
Driggin, Elissa; Nigoghossian, Caroline Der; Ageno, Walter; Madjid, Mohammad; Guo, Yutao; Tang, 
Liang V; Hu, Yu; Giri, Jay; Cushman, Mary; Quéré, Isabelle; Dimakakos, Evangelos P; Gibson, C 
Michael; Lippi, Giuseppe; Favaloro, Emmanuel J; Fareed, Jawed; Caprini, Joseph A; Tafur, Alfonso J; 
Burton, John R; Francese, Dominic P; Wang, Elizabeth Y; Falanga, Anna; McLintock, Claire; Hunt, 
Beverley J; Spyropoulos, Alex C; Barnes, Geoffrey D; Eikelboom, John W; Weinberg, Ido; Schulman, 
Sam; Carrier, Marc; Piazza, Gregory; Beckman, Joshua A; Steg, P Gabriel; Stone, Gregg W; 
Rosenkranz, Stephan; Goldhaber, Samuel Z; Parikh, Sahil A; Monreal, Manuel; Krumholz, Harlan M; 
Konstantinides, Stavros V; Weitz, Jeffrey I; Lip, Gregory Y H 

Source: Journal of the American College of Cardiology; Apr 2020 

Publication Date: Apr 2020 

Publication Type(s): Journal Article Review 

PubMedID: 32311448 

Available  at Journal of the American College of Cardiology -  from Unpaywall  

Abstract:Coronavirus disease 2019 (COVID-19), a viral respiratory illness caused by the severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), may predispose patients to thrombotic disease, 
both in the venous and arterial circulations, due to excessive inflammation, platelet activation, 
endothelial dysfunction, and stasis. In addition, many patients receiving antithrombotic therapy for 
thrombotic disease may develop COVID-19, which can have implications for choice, dosing, and 
laboratory monitoring of antithrombotic therapy. Moreover, during a time with much focus on 
COVID-19, it is critical to consider how to optimize the available technology to care for patients 
without COVID-19 who have thrombotic disease. Herein, we review the current understanding of the 
pathogenesis, epidemiology, management and outcomes of patients with COVID-19 who develop 
venous or arterial thrombosis, and of those with preexisting thrombotic disease who develop COVID-
19, or those who need prevention or care for their thrombotic disease during the COVID-19 
pandemic. 
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16. Cardiovascular complications in COVID-19. 

Author(s): Long, Brit; Brady, William J; Koyfman, Alex; Gottlieb, Michael 

Source: The American journal of emergency medicine; Apr 2020 

Publication Date: Apr 2020 

Publication Type(s): Journal Article Review 

PubMedID: 32317203 

Available  at The American journal of emergency medicine -  from Unpaywall  

Abstract:BACKGROUNDThe coronavirus disease of 2019 (COVID-19) is caused by the severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2). While systemic inflammation and pulmonary 
complications can result in significant morbidity and mortality, cardiovascular complications may 
also occur.OBJECTIVEThis brief report evaluates cardiovascular complications in the setting of 
COVID-19 infection.DISCUSSIONThe current COVID-19 pandemic has resulted in over one million 
infected worldwide and thousands of death. The virus binds and enters through angiotensin-
converting enzyme 2 (ACE2). COVID-19 can result in systemic inflammation, multiorgan dysfunction, 
and critical illness. The cardiovascular system is also affected, with complications including 
myocardial injury, myocarditis, acute myocardial infarction, heart failure, dysrhythmias, and venous 
thromboembolic events. Current therapies for COVID-19 may interact with cardiovascular 
medications.CONCLUSIONSEmergency clinicians should be aware of these cardiovascular 
complications when evaluating and managing the patient with COVID-19. 

Database: Medline 
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treatment options. 

Author(s): Guzik, Tomasz J; Mohiddin, Saidi A; Dimarco, Anthony; Patel, Vimal; Savvatis, Kostas; 
Marelli-Berg, Federica M; Madhur, Meena S; Tomaszewski, Maciej; Maffia, Pasquale; D'Acquisto, 
Fulvio; Nicklin, Stuart A; Marian, Ali J; Nosalski, Ryszard; Murray, Eleanor C; Guzik, Bartlomiej; Berry, 
Colin; Touyz, Rhian M; Kreutz, Reinhold; Wang, Dao Wen; Bhella, David; Sagliocco, Orlando; Crea, 
Filippo; Thomson, Emma C; McInnes, Iain B 

Source: Cardiovascular research; Apr 2020 

Publication Date: Apr 2020 

Publication Type(s): Journal Article 

PubMedID: 32352535 

Available  at Cardiovascular Research -  from Oxford Journals - Medicine  

Abstract:The novel coronavirus disease (COVID-19) outbreak, caused by SARS-CoV-2, represents the 
greatest medical challenge in decades. We provide a comprehensive review of the clinical course of 
COVID-19, its comorbidities, and mechanistic considerations for future therapies. While COVID-19 
primarily affects the lungs, causing interstitial pneumonitis and severe acute respiratory distress 
syndrome (ARDS), it also affects multiple organs, particularly the cardiovascular system. Risk of 
severe infection and mortality increase with advancing age and male sex. Mortality is increased by 
comorbidities: cardiovascular disease, hypertension, diabetes, chronic pulmonary disease, and 
cancer. The most common complications include arrhythmia (atrial fibrillation, ventricular 
tachyarrhythmia, and ventricular fibrillation), cardiac injury [elevated highly sensitive troponin I (hs-
cTnI) and creatine kinase (CK) levels], fulminant myocarditis, heart failure, pulmonary embolism, and 
disseminated intravascular coagulation (DIC). Mechanistically, SARS-CoV-2, following proteolytic 
cleavage of its S protein by a serine protease, binds to the transmembrane angiotensin-converting 
enzyme 2 (ACE2) -a homologue of ACE-to enter type 2 pneumocytes, macrophages, perivascular 
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pericytes, and cardiomyocytes. This may lead to myocardial dysfunction and damage, endothelial 
dysfunction, microvascular dysfunction, plaque instability, and myocardial infarction (MI). While 
ACE2 is essential for viral invasion, there is no evidence that ACE inhibitors or angiotensin receptor 
blockers (ARBs) worsen prognosis. Hence, patients should not discontinue their use. Moreover, 
renin-angiotensin-aldosterone system (RAAS) inhibitors might be beneficial in COVID-19. Initial 
immune and inflammatory responses induce a severe cytokine storm [interleukin (IL)-6, IL-7, IL-22, 
IL-17, etc.] during the rapid progression phase of COVID-19. Early evaluation and continued 
monitoring of cardiac damage (cTnI and NT-proBNP) and coagulation (D-dimer) after hospitalization 
may identify patients with cardiac injury and predict COVID-19 complications. Preventive measures 
(social distancing and social isolation) also increase cardiovascular risk. Cardiovascular 
considerations of therapies currently used, including remdesivir, chloroquine, hydroxychloroquine, 
tocilizumab, ribavirin, interferons, and lopinavir/ritonavir, as well as experimental therapies, such as 
human recombinant ACE2 (rhACE2), are discussed. 
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Abstract:Little or nothing is known about the correlation between the upper limbs deep vein 
thrombosis (UL-DVT) and SARS-CoV-2. We describe the increased risk of UL-DVT in 3 patients with 
SARS-CoV-2 who require continuous positive airway pressure with hood and the need for early 
adequate antithrombotic prophylaxis. 
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Abstract:Acute pulmonary embolism is an uncharacteristic presentation in patients with COVID-19. 
Here we describe the case of a young woman presenting with severe pulmonary embolism, without 
any associated symptoms of infections. A clot in a patent foramen ovale was noted. Despite 
emergency surgical embolectomy, her clinical conditions continued to deteriorate. She was put on 
extracorporeal life support and tested positive for COVID-19. She died of multiorgan failure on day 
10. COVID-19 may have a thrombogenic effect and it may need to be considered in cases of 
pulmonary embolism and in absence of any obvious risk factor. 
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20. COVID-19-Related Severe Hypercoagulability in Patients Admitted to Intensive Care Unit for 
Acute Respiratory Failure. 

Author(s): Spiezia, Luca; Boscolo, Annalisa; Poletto, Francesco; Cerruti, Lorenzo; Tiberio, Ivo; 
Campello, Elena; Navalesi, Paolo; Simioni, Paolo 

Source: Thrombosis and haemostasis; Apr 2020 

Publication Date: Apr 2020 

Publication Type(s): Journal Article 

PubMedID: 32316063 

Abstract:In late December 2019 an outbreak of a novel coronavirus (SARS-CoV-2) causing severe 
pneumonia (COVID-19) was reported in Wuhan, Hubei Province, China. A common finding in most 
COVID-19 patients is high D-dimer levels which are associated with a worse prognosis. We aimed to 
evaluate coagulation abnormalities via traditional tests and whole blood thromboelastometry 
profiles in a group of 22 (mean age 67 ± 8 years, M:F 20:2) consecutive patients admitted to the 
Intensive Care Unit of Padova University Hospital for acute respiratory failure due to COVID-19. 
Cases showed significantly higher fibrinogen and D-dimer plasma levels versus healthy controls 
(p < 0.0001 in both comparisons). Interestingly enough, markedly hypercoagulable 
thromboelastometry profiles were observed in COVID-19 patients, as reflected by shorter Clot 
Formation Time (CFT) in INTEM (p = 0.0002) and EXTEM (p = 0.01) and higher Maximum Clot 
Firmness (MCF) in INTEM, EXTEM and FIBTEM (p < 0.001 in all comparisons). In conclusion, COVID-19 
patients with acute respiratory failure present a severe hypercoagulability rather than consumptive 
coagulopathy. Fibrin formation and polymerization may predispose to thrombosis and correlate with 
a worse outcome. 
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21. Prevention and Treatment of Venous Thromboembolism Associated with Coronavirus Disease 
2019 Infection: A Consensus Statement before Guidelines. 

Author(s): Zhai, Zhenguo; Li, Chenghong; Chen, Yaolong; Gerotziafas, Grigorios; Zhang, Zhenlu; Wan, 
Jun; Liu, Peng; Elalamy, Ismaïl; Wang, Chen; Prevention Treatment of VTE Associated with COVID-19 
Infection Consensus Statement Group, Pulmonary Embolism Pulmonary Vascular Diseases Group of 
the Chinese Thoracic Society, Pulmonary Embolism Pulmonary Vascular Disease Working Committee 
of Chinese Association of Chest Physicians, National Cooperation Group on Prevention Treatment of 
Pulmonary Embolism Pulmonary Vascular Disease, National Program Office for Prevention 
Treatment of Pulmonary Embolism Deep Vein Thrombosis, China Grade Center, Evidence-based 
Medicine Center of School of Basic Medical Sciences of Lanzhou University 
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Abstract:Coronavirus disease 2019 (COVID-19) has caused a global pandemic in just a few months, 
causing millions infected. Nearly 20% of COVID-19 patients present severe coagulation 
abnormalities, which may occur in almost all of the severe and critical ill COVID-19 cases. 
Concomitant venous thromboembolism (VTE), a potential cause of unexplained deaths, has been 
frequently reported in COVID-19 cases, but its management is still challenging due to the complexity 
between antithrombotic therapy and coagulation disorders. Based on frontline practical experience 
and comprehensive literature review, here a panel of experts and physicians from China and Europe 
developed an evidence and opinion-based consensus on the prophylaxis and management of VTE 
associated with COVID-19. This statement aims for clinicians treating COVID-19 and provides 
practical recommendations in detailed situations, for example, how to choose thromboprophylactic 
measures for patients with diverse severity of disease and bleeding risk, or which kind of 
anticoagulant should be prescribed. With limited experience on COVID19-associated VTE, this expert 
consensus statement should be helpful for clinicians worldwide with specific suggestions. 

Database: Medline 

 

22. Incidence of thrombotic complications in critically ill ICU patients with COVID-19. 
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Abstract:INTRODUCTIONCOVID-19 may predispose to both venous and arterial thromboembolism 
due to excessive inflammation, hypoxia, immobilisation and diffuse intravascular coagulation. 
Reports on the incidence of thrombotic complications are however not available.METHODSWe 
evaluated the incidence of the composite outcome of symptomatic acute pulmonary embolism (PE), 
deep-vein thrombosis, ischemic stroke, myocardial infarction or systemic arterial embolism in all 
COVID-19 patients admitted to the ICU of 2 Dutch university hospitals and 1 Dutch teaching 
hospital.RESULTSWe studied 184 ICU patients with proven COVID-19 pneumonia of whom 23 died 
(13%), 22 were discharged alive (12%) and 139 (76%) were still on the ICU on April 5th 2020. All 
patients received at least standard doses thromboprophylaxis. The cumulative incidence of the 
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composite outcome was 31% (95%CI 20-41), of which CTPA and/or ultrasonography confirmed VTE 
in 27% (95%CI 17-37%) and arterial thrombotic events in 3.7% (95%CI 0-8.2%). PE was the most 
frequent thrombotic complication (n = 25, 81%). Age (adjusted hazard ratio (aHR) 1.05/per year, 
95%CI 1.004-1.01) and coagulopathy, defined as spontaneous prolongation of the prothrombin 
time > 3 s or activated partial thromboplastin time > 5 s (aHR 4.1, 95%CI 1.9-9.1), were independent 
predictors of thrombotic complications.CONCLUSIONThe 31% incidence of thrombotic complications 
in ICU patients with COVID-19 infections is remarkably high. Our findings reinforce the 
recommendation to strictly apply pharmacological thrombosis prophylaxis in all COVID-19 patients 
admitted to the ICU, and are strongly suggestive of increasing the prophylaxis towards high-
prophylactic doses, even in the absence of randomized evidence. 
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Available  at European Journal of Neurology -  from Wiley Online Library  

Abstract:We report the case of a 36-year-old health care worker who suffered a subacute infarct 
with a mild deviation of the midline, and a large vessel occlusion with a free-floating thrombus in the 
ascending aorta in the context of a SARS-CoV-2 infection. With this case we want to increase the 
awareness about severe forms of systemic ischemia and stroke in patients with signs of COVID 
infection. 
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Abstract:In this hypothesis paper, we suggest that severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) may induce intravascular pulmonary thrombosis, which may result in the rapid 
worsening of clinical conditions and, eventually, exitus. Previously published papers have 
demonstrated that increased levels of D-dimer at hospital admission correlate with a more severe 
disease (0.5 mg/L) or occurrence of death (1 mg/L). The potential prothrombotic action of the SARS-
CoV-2 is supported by the topographical involvement of the lung regions with a predilection for the 
lower lobe with peripheral involvement. If this hypothesis is demonstrated, this could suggest the 
benefit of using antithrombotic/coagulation regimens for SARS-CoV-2 and, at the same time, the 
urgency to identify drugs that could alter the inflammatory storm, thus protecting the vessel wall. 
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25. COVID-19 complicated by Acute Pulmonary Embolism and Right-Sided Heart Failure. 
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Publication Type(s): Case Reports 

PubMedID: 32313884 

Available  at JACC. Case reports -  from Unpaywall  

Abstract:A patient with Coronavirus Disease-2019 (COVID-19) developed sudden shortness of breath 
and hypoxia. She was diagnosed with a massive pulmonary embolism (PE) complicated by right sided 
heart failure, which was successfully managed conservatively. This marks the first report of COVID-
19 induced PE in association with acute heart failure. 

Database: Medline 

 

 

 

 

 

 

 

https://go.openathens.net/redirector/nhs?url=http%3A%2F%2Fovidsp.ovid.com%2Fovidweb.cgi%3FT%3DJS%26PAGE%3Dfulltext%26D%3Dovft%26CSC%3DY%26NEWS%3DN%26SEARCH%3D%2210.1097%2FRTI.0000000000000530%22.di
https://journals.lww.com/thoracicimaging/Abstract/9000/Is_COVID_Evolution_Due_to_Occurrence_of_Pulmonary.99419.aspx
https://doi.org/10.1016/j.jaccas.2020.04.008


26. Thromboembolic risk and anticoagulant therapy in COVID-19 patients: Emerging evidence and 
call for action. 
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Abstract:Emerging evidence shows that severe coronavirus disease 2019 (COVID-19) can be 
complicated with coagulopathy namely disseminated intravascular coagulation, which has a rather 
pro-thrombotic character with high risk of venous thromboembolism. The incidence of venous 
thromboembolism among COVID-19 patients in Intensive Care Unit appears to be somewhat higher 
compared to that reported in other studies including such patients with other disease conditions. D-
dimer might help in early recognition of these high-risk patients and also predict outcome. 
Preliminary data show that in patients with severe COVID-19, anticoagulant therapy appears to be 
associated with lower mortality in the subpopulation meeting sepsis-induced coagulopathy criteria 
or with markedly elevated d-dimer. Recent recommendations suggest that all hospitalized COVID-19 
patients should receive thromboprophylaxis, or full therapeutic-intensity anticoagulation if such an 
indication is present. 
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27. COVID-19 and its implications for thrombosis and anticoagulation. 
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Available  at Blood -  from Unpaywall  

Abstract:The SARS-CoV-2 coronavirus (COVID-19) induced infection can be associated with a 
coagulopathy, findings consistent with infection induced inflammatory changes as observed in 
patients with disseminated intravascular coagulopathy (DIC). The lack of prior immunity to COVID-19 
has resulted in large numbers of infected patients across the globe and uncertainty regarding 
management of the complications that arise in the course of this viral illness. The lungs are the 
target organ for COVID-19; patients develop acute lung injury which can progress to respiratory 
failure, although multiorgan failure can also occur. The initial coagulopathy of COVID-19 presents 
with prominent elevation of D-dimer and fibrin/fibrinogen degradation products, while 
abnormalities in prothrombin time, partial thromboplastin time, and platelet counts are relatively 
uncommon in initial presentations. Coagulation test screening, including the measurement of D-
dimer and fibrinogen levels, is suggested. COVID-19 associated coagulopathy should be managed as 
it would be for any critically ill patient, following the established practice of using thromboembolic 
prophylaxis for critically ill hospitalized patients, and standard supportive care measures for those 
with sepsis-induced coagulopathy or DIC. Although D-dimer, sepsis physiology, and consumptive 
coagulopathy are indicators of mortality, current data do not suggest the use of full intensity 
anticoagulation doses unless otherwise clinically indicated. Even though there is an associated 
coagulopathy with COVID-19, bleeding manifestations, even in those with DIC, have not been 
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reported. If bleeding does occur, standard guidelines for the management of DIC and bleeding 
should be followed. 
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Abstract:BACKGROUNDAntiviral drugs are administered in patients with severe COVID-19 
respiratory syndrome (SARS-CoV-2), including those treated with direct oral anticoagulants (DOACs). 
Concomitant administration of antiviral agents has the potential to increase their plasma 
concentration. A series of patients managed in the Cremona Thrombosis Center were admitted at 
Cremona Hospital for SARS-CoV-2 and started antiviral drugs without stopping DOAC therapy. DOAC 
plasma levels were measured in-hospital and results compared with those recorded before 
hospitalization.METHODSAll consecutive patients on DOACs were candidates for administration of 
antiviral agents (lopinavir, ritonavir or darunavir). Plasma samples for DOAC measurement were 
collected 2-4 days after starting antiviral treatment, at 12 hours from the last dose intake in patients 
on dabigatran and apixaban, and at 24 hours in those on rivaroxaban and edoxaban. For each 
patient, C-trough DOAC level , expressed as ng/mL, was compared with the one measured before 
hospitalization.RESULTSOf the 1039 patients hospitalized between February 22th and March 15th 
2020 with SARS-CoV-2 and candidates for antiviral therapy, 32 were on treatment with a DOAC. 
DOAC was stopped in 20, and continued in the remaining 12. On average, C-trough levels were 6.14 
times higher during hospitalization than in pre-hospitalization period.CONCLUSIONDOAC patients 
treated with antiviral drugs show an alarming increase in DOAC plasma levels. In order to prevent 
bleeding complications, we believe that physicians should consider withholding DOACs from patients 
with SARS-CoV-2 and replacing them with alternative parenteral antithrombotic strategies for as 
long as antiviral agents are deemed necessary and until discharge. 
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Abstract:BACKGROUNDCoagulopathy is a common abnormality in patients with COVID-19. However, 
the exact incidence of venous thromboembolic event is unknown in anticoagulated severe COVID-19 
patients.OBJECTIVESSystematic assessment of VTE using complete duplex ultrasound (CDU) in 
anticoagulated COVID-19 patients.PATIENTS AND METHODSWe performed a retrospective study in 2 
French intensive care units (ICU) were CDU is performed as a standard of care. A CDU from thigh to 
ankle at selected sites with Doppler waveforms and images was performed early during ICU stay in 
patients admitted with COVID-19. Anticoagulation dose was left to the discretion of the treating 
physician based on the individual risk of thrombosis. Patients were classified as treated with 
prophylactic anticoagulation or therapeutic anticoagulation. Pulmonary embolism was 
systematically searched in patients with persistent hypoxemia or secondary 
deterioration.RESULTSFrom March 19th to April 11th of 2020, 26 consecutive patients with severe 
COVID-19 were screened for VTE. 8 patients (31%) were treated with prophylactic anticoagulation 
whereas 18 patients (69%) were treated with therapeutic anticoagulation. The overall rate of VTE in 
patients was 69%. The proportion of VTE was significantly higher in patients treated with 
prophylactic anticoagulation when compared to the other group (100% vs. 56%, respectively, 
p=0.03). Surprisingly, we found a high rate of thromboembolic events in COVID-19 patients treated 
with therapeutic anticoagulation, with 56% of VTE and 6 pulmonary embolisms.CONCLUSIONOur 
results suggest considering both systematic screening of VTE and early therapeutic anticoagulation 
in severe ICU COVID-19 patients. 
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Abstract:A markedly increased demand for vascular ultrasound laboratory and other imaging studies 
in COVID-19 positive patients has occurred, due to most with markedly elevated D-dimer, and a 
presumed prothrombotic state in many of the very ill patients. This article summarizes a broad 
institutional consensus focusing on evaluation and recommended empirical therapy for COVID-19 
positive patients. We recommend following the algorithms with the idea that as more data becomes 
available that this may well change. 
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Abstract:Corona Virus Disease 2019 (COVID-19) pandemic has impacted health and economy 
worldwide on an unprecedented scale. Patients have diverse clinical outcomes, but those with pre-
existing cardiovascular (CV) disease, hypertension, and related conditions incur disproportionately 
worse outcome. The high infectivity of the SARS-CoV-2 virus is in part related to new mutations in 
the receptor binding domain, and acquisition of a furin cleavage site in the S spike protein. The 
continued viral shedding in the asymptomatic and pre-symptomatic individuals enhances its 
community transmission. The virus uses the ACE2 receptor for internalization, aided by TMPRSS2 
protease. The tissue localization of the receptors correlates with COVDI-19 presenting symptoms 
and organ dysfunction. Virus-induced ACE2 down regulation may attenuate its function, diminish its 
anti-inflammatory role, and heightened angiotensin II effects in the predisposed patients. 
Lymphopenia occurs early and is prognostic, potentially associated with reduction of the CD4+ and 
some CD8+ T cells. This leads to imbalance of the innate/acquired immune response, delayed viral 
clearance, and hyper stimulated macrophages and neutrophils. Appropriate type I interferon 
pathway activation is critical for virus attenuation, and balanced immune response. Persistent 
immune activation in predisposed patients, such as the elderly and those with CV risk, can lead to 
hemophagocytosis like syndrome, with uncontrolled amplification of cytokine production, leading to 
multi-organ failure and death. In addition to the airways and lungs, the cardiovascular system is 
often involved in COVID-19 early, reflected in the release of highly sensitive troponin and natriuretic 
peptides, which are all extremely prognostic, particularly in those showing continued rise, along with 
cytokines such as IL-6. Inflammation in the vascular system can result in diffuse microangiopathy 
with thrombosis. Inflammation in the myocardium can result in myocarditis, heart failure, cardiac 
arrhythmias, acute coronary syndrome, rapid deterioration and sudden death. Aggressive support 
based on early prognostic indicators with expectant management can potentially improve recovery. 
Appropriate treatment for heart failure, arrhythmias, acute coronary syndrome and thrombosis 
remain important. Specific evidence based treatment strategies for COVID-19 will emerge with 
ongoing global collaboration on multiple approaches being evaluated. To protect the wider 
population, antibody testing and effective vaccine will be needed to make COVID-19 history. 

Database: Medline 

 

 

 

 

 

 

https://go.openathens.net/redirector/nhs?url=http%3A%2F%2Fovidsp.ovid.com%2Fovidweb.cgi%3FT%3DJS%26PAGE%3Dfulltext%26D%3Dovft%26CSC%3DY%26NEWS%3DN%26SEARCH%3D%2210.1161%2FCIRCULATIONAHA.120.047549%22.di
https://www.ahajournals.org/doi/reader/10.1161/CIRCULATIONAHA.120.047549


32. Laboratory haemostasis monitoring in COVID-19. 
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Abstract:We thank the authors for their very useful and constructive criticisms about laboratory 
monitoring of haemostatic variables detailed in the ISTH guidance document for coagulopathy in 
COVID-19. We still believe that the use of simple and easily available laboratory markers both at 
admission and whilst in the hospital is necessary in the management of COVID-19 patients. Since the 
writing of this guidance and the letter from the experts being sent to us, there have been several 
reports of very high incidence of both arterial and venous thromboembolism (TE) in patients with 
COVID-19.1,2,3 In one report published in the Journal of Thrombosis and Haemostasis, the incidence 
of venous TE was 25%, some of whom died from this complication.2 Laboratory markers including D-
dimer were relevant in these patients. The authors used D-dimer cut-off of 1.5 µg/mL for predicting 
venous TE and demonstrated sensitivity of 85.0% and specificity of 88.5% and negative predictive 
value of 94.7%.2 They also suggested D-dimers may be used to monitor the effectiveness of 
anticoagulants although this practice is not universally accepted. 
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Abstract:As coronavirus pandemic continue to spread over the world, we have to be aware of 
potential complications on hospitalized patients. We report a case of a 79-year-old woman with 
COVID-19 pneumonia complicated by combined arterial and venous thrombosis of upper mesenteric 
vessels. As unenhanced chest-CT scan plays a key-role in managing the COVID-19 pandemic we 
should pay attention to indirect signs of thrombosis. 
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Abstract:BACKGROUNDThe severe inflammatory state secondary to Covid-19 leads to a severe 
derangement of hemostasis that has been recently described as a state of disseminated 
intravascular coagulation (DIC) and consumption coagulopathy, defined as decreased platelet count, 
increased fibrin(ogen) degradation products such as D-dimer as well as low fibrinogen.AIMSWhole 
blood from 24 patients admitted at the intensive care unit because of Covid-19 was collected and 
evaluated with thromboelastography by the TEG point-of-care device on a single occasion and six 
underwent repeated measurements on two consecutive days for a total of 30 observations. Plasma 
was evaluated for the other parameters of hemostasis.RESULTSTEG parameters are consistent with 
a state of hypercoagulability as shown by decreased R and K values, and increased values of K angle 
and MA. Platelet count was normal or increased, prothrombin time and activated partial 
thromboplastin time were near(normal). Fibrinogen was increased and D-dimer was dramatically 
increased. C-reactive protein was increased. Factor VIII and von Willebrand factor (n=11) were 
increased. Antithrombin (n=11) was marginally decreased and protein C (n=11) was 
increased.CONCLUSIONThe results of this cohort of patients with Covid-19 are not consistent with 
acute DIC, rather they support hypercoagulability together with a severe inflammatory state. These 
findings may explain the events of venous thromboembolism observed in some of these patients 
and support antithrombotic prophylaxis/treatment. Clinical trials are urgently needed to establish 
the type of drug, dosage and optimal duration of prophylaxis. 
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Abstract:BACKGROUNDFew observations exist with respect to the pro-coagulant profile of patients 
with COVID-19 acute respiratory distress syndrome (ARDS). Reports of thromboembolic 
complications are scarce but suggestive for a clinical relevance of the 
problem.OBJECTIVESProspective observational study aimed to characterize the coagulation profile 
of COVID-19 ARDS patients with standard and viscoelastic coagulation tests, and to evaluate their 
changes after establishment of an aggressive thromboprophylaxis.METHODSSixteen patients with 
COVID-19 ARDS received a complete coagulation profile at the admission in the intensive care unit. 
Ten patients were followed in the subsequent 7 days, after increasing the dose of low molecular 
weight heparin, antithrombin levels correction, and clopidogrel in selected cases.RESULTSAt 
baseline, the patients showed a pro-coagulant profile characterized by an increased clot strength 
(CS, median 55 hPa, 95% interquartile range 35-63), platelet contribution to CS (PCS, 43 hPa, 
interquartile range 24-45), fibrinogen contribution to CS (FCS, 12 hPa, interquartile range 6-13.5 
elevated D-dimer levels (5.5 μg/mL, interquartile range 2.5-6.5), hyperfibrinogenemia (794 mg/dL, 
interquartile range 583-933). Fibrinogen levels were associated (R2 =0.506, P=0.003) with 
interleukin-6 values. After increasing the thromboprophylaxis, there was a significant (P=0.001) 
time-related decrease of fibrinogen levels, D-dimers (P=0.017), CS (P=0.013), PCS (P=0.035) and FCS 
(P=0.038).CONCLUSIONThe pro-coagulant pattern of these patients may justify the clinical reports of 
thromboembolic complications (pulmonary embolism) during the course of the disease. Further 
studies are needed to assess the best prophylaxis and treatment of this condition. 
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Abstract:Since December 2019, a novel type of coronavirus disease (COVID-19) in Wuhan led to an 
outbreak throughout China and the rest of the world. To date, there have been more than 1,260,000 
COVID-19 patients, with a mortality rate of approximately 5.44%. Studies have shown that 
coagulation dysfunction is a major cause of death in patients with severe COVID-19. Therefore, the 
People's Liberation Army Professional Committee of Critical Care Medicine and Chinese Society on 
Thrombosis and Hemostasis grouped experts from the frontline of the Wuhan epidemic to come 
together and develop an expert consensus on diagnosis and treatment of coagulation dysfunction 
associated with a severe COVID-19 infection. This consensus includes an overview of COVID-19-
related coagulation dysfunction, tests for coagulation, anticoagulation therapy, replacement 
therapy, supportive therapy and prevention. The consensus produced 18 recommendations which 
are being used to guide clinical work. 
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Abstract:Acute respiratory failure and a systemic coagulopathy are critical aspects of the morbidity 
and mortality characterizing infection with severe acute respiratory distress syndrome-associated 
coronavirus-2, the etiologic agent of Coronavirus disease 2019 (COVID-19). We examined skin and 
lung tissues from 5 patients with severe COVID-19 characterized by respiratory failure (n= 5) and 
purpuric skin rash (n = 3). The pattern of COVID-19 pneumonitis was predominantly a pauci-
inflammatory septal capillary injury with significant septal capillary mural and luminal fibrin 
deposition and permeation of the interalveolar septa by neutrophils. No viral cytopathic changes 
were observed and the diffuse alveolar damage (DAD) with hyaline membranes, inflammation, and 
type II pneumocyte hyperplasia, hallmarks of classic acute respiratory distress syndrome, were not 
prominent. These pulmonary findings were accompanied by significant deposits of terminal 
complement components C5b-9 (membrane attack complex), C4d, and mannose binding lectin 
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(MBL)-associated serine protease (MASP)2, in the microvasculature, consistent with sustained, 
systemic activation of the alternative and lectin-based complement pathways. The purpuric skin 
lesions similarly showed a pauci-inflammatory thrombogenic vasculopathy, with deposition of C5b-9 
and C4d in both grossly involved and normally-appearing skin. In addition, there was co-localization 
of COVID-19 spike glycoproteins with C4d and C5b-9 in the interalveolar septa and the cutaneous 
microvasculature of 2 cases examined. In conclusion, at least a subset of sustained, severe COVID-19 
may define a type of catastrophic microvascular injury syndrome mediated by activation of 
complement pathways and an associated procoagulant state. It provides a foundation for further 
exploration of the pathophysiologic importance of complement in COVID-19, and could suggest 
targets for specific intervention. 
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Abstract:OBJECTIVETo raise awareness for possible benefits of examining known COVID-19 patients 
presenting sudden clinical worsening with CT pulmonary angiography instead of standard non-
contrast chest CT. 
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Abstract:Yang and colleagues published the relevance of thrombocytopenia in COVID-19 patients 
and its association with mortality in this condition in the Journal of Thrombosis and Haemostasis.1 
The authors are to be applauded for the largest so-far analysis in the epidemiology of 
thrombocytopenia in patients with COVID-19. In addition to the association with mortality, there 
may be several other findings in this interesting paper which deserves mention. First of all, the study 
confirms that COVID-19 is not associated with significant thrombocytopenia (only 20.7% had counts 
less than 125 x 109/L, the lower range in this study).2,3 The 'higher' platelet counts for an illness as 
severe as COVID-19 is unusual and likely points towards liver activation and thrombopoietin release. 
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Abstract:Important health resources are dedicated worldwide to the management of COVID-19. This 
new disease, due to its large diffusion, may significantly hamper the prognosis of other pathologies, 
such as ST-segment elevation myocardial infarction (STEMI) because of (a) a possible direct negative 
impact and (b) shortage of first response medical resources and increased delays to reperfusion. We 
report the case of a 68-year-old man admitted for anterior STEMI and asymptomatic COVID-19. Due 
to extended transportation delays to a cathlab, he received intravenous fibrinolytic therapy, which 
failed. Reperfusion was achieved with rescue coronary angioplasty, but the patient experienced two 
episodes of acute stent thrombosis at 2- and 36-hr following admission and despite optimal medical 
therapy. He finally died because of cardiogenic shock. This raises concerns about a possible increase 
in platelet aggregability associated with COVID-19 leading to an increased risk of stent thrombosis, 
particularly in the context of STEMI. This pleads for the promotion of primary coronary angioplasty 
as the first-choice revascularization technique in this population and the use of new generation 
P2Y12 inhibitors. In addition, the use of GPIIb/IIIa inhibitors may be considered in every STEMI 
patient with COVID-19 to prevent the risk of acute stent thrombosis. 
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Abstract:A potential link between mortality, D-dimer values and a prothrombotic syndrome has 
been reported in patients with COVID-19 infection. The National Institute for Public Health of the 
Netherlands asked a group of Radiology and Vascular Medicine experts to provide guidance for the 
imaging workup and treatment of these important complications. This report summarizes evidence 
for thromboembolic disease, potential diagnostic and preventive actions as well as 
recommendations for patients with COVID-19 infection. 
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Abstract:We suggest the use of MicroCLOTS (microvascular COVID-19 lung vessels obstructive 
thromboinflammatory syndrome) as a new name for severe pulmonary coronavirus disease 2019 
(COVID-19). We hypothesise that, in predisposed individuals, alveolar viral damage is followed by an 
inflammatory reaction and by microvascular pulmonary thrombosis. This progressive endothelial 
thromboinflammatory syndrome may also involve the microvascular bed of the brain and other vital 
organs, leading to multiple organ failure and death. Future steps in the understanding of the disease 
and in the identification of treatments may benefit from this definition and hypothesised sequence 
of events. 
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Abstract:Between February and March 2020, the Journal of Thrombosis and Hemosthasis has 
published four papers addressing the intricate, complex and still little understood relation between 
COVID-19 and thrombogenesis (1-4). ARS-Cov-2 induces in severe cases a cytokine storm that 
ultimately leads to the activation of the coagulation cascade, causing thrombotic phenomena (5). 
There is a further strong link between abnormal coagulation parameters (D-dimer and fibrin 
degradation products) and mortality. Tang et al. described that 71.4% of nonsurvivors and 0.6% of 
survivors showed evidence of disseminated intravascular coagulation (DIC), suggesting that DIC is a 
frequent occurrence in severe COVID-19 (4). The frequency of DIC in these patients is much higher 
than that reported for severe SARS (6). 
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Abstract:Major therapeutic developments have been achieved in the field of thrombotic and 
hemorrhagic diseases over the last decade. These include the development and validation of four 
direct oral anticoagulants (DOACs) indicated for numerous thrombotic disorders, both arterial and 
venous [1]. It also involves new haemostatic agents for hemophilia patients, in particular Factor VIII 
(FVIII) and Factor IX (FIX) concentrates with extended half-life (EHL) [2;3] and a bispecific antibody 
mimicking the action of FVIII (Emicizumab) [4;5]. 
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Abstract:COVID-19 is a systemic infection with a significant impact on the hematopoietic system and 
hemostasis. Lymphopenia may be considered as a cardinal laboratory finding, with prognostic 
potential. Neutrophil/lymphocyte ratio and peak platelet/lymphocyte ratio may also have prognostic 
value in determining severe cases. During the disease course, longitudinal evaluation of lymphocyte 
count dynamics and inflammatory indices, including LDH, CRP and IL-6 may help to identify cases 
with dismal prognosis and prompt intervention in order to improve outcomes. Biomarkers, such high 
serum procalcitonin and ferritin have also emerged as poor prognostic factors. Furthermore, blood 
hypercoagulability is common among hospitalized COVID-19 patients. Elevated D-Dimer levels are 
consistently reported, whereas their gradual increase during disease course is particularly associated 
with disease worsening. Other coagulation abnormalities such as PT and aPTT prolongation, fibrin 
degradation products increase, with severe thrombocytopenia lead to life-threatening Disseminated 
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intravascular coagulation (DIC) which necessitates continuous vigilance and prompt intervention. 
COVID-19 infected patients whatever hospitalized or ambulatory are at high risk for VTE and an early 
and prolonged pharmacological thromboprophylaxis with low molecular weight heparin is highly 
recommended. Last but not least, the need for assuring blood donations during the pandemic is also 
highlighted.Copyright This article is protected by copyright. All rights reserved. 
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Abstract:BACKGROUNDIn the recent outbreak of novel coronavirus infection in Wuhan, China, 
significantly abnormal coagulation parameters in severe novel coronavirus pneumonia (NCP) cases 
were a concern.OBJECTIVESTo describe the coagulation feature of patients with 
NCP.METHODSConventional coagulation results and outcomes of 183 consecutive patients with 
confirmed NCP in Tongji hospital were retrospectively analyzed.RESULTSThe overall mortality was 
11.5%, the non-survivors revealed significantly higher D-dimer and fibrin degradation product (FDP) 
levels, longer prothrombin time and activated partial thromboplastin time compared to survivors on 
admission (P < .05); 71.4% of non-survivors and 0.6% survivors met the criteria of disseminated 
intravascular coagulation during their hospital stay.CONCLUSIONSThe present study shows that 
abnormal coagulation results, especially markedly elevated D-dimer and FDP are common in deaths 
with NCP. 
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Abstract:Severe coronavirus disease 2019 (COVID-19) is commonly complicated with coagulopathy, 
the difference of coagulation features between severe pneumonia induced by SARS-CoV2 and non-
SARS-CoV2 has not been analyzed. Coagulation results and clinical features of consecutive patients 
with severe pneumonia induced by SARS-CoV2 (COVID group) and non-SARS-CoV2 (non-COVID 
group) in Tongji hospital were retrospectively analyzed and compared. Whether patients with 
elevated D-dimer could benefit from anticoagulant treatment was evaluated. There were 449 COVID 
patients and 104 non-COVID patients enrolled into the study. The 28-day mortality in COVID group 
was approximately twofold of mortality in non-COVID group (29.8% vs. 15.4%, P = 0.003), COVID 
group were older (65.1 ± 12.0 vs. 58.4 ± 18.0, years, P  3.0 μg/mL (32.8% vs. 52.4%, P = 0.017). 
Patients with severe pneumonia induced by SARS-CoV2 had higher platelet count than those 
induced by non-SARS-CoV2, and only the former with markedly elevated D-dimer may benefit from 
anticoagulant treatment. 
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Abstract:To investigate the characteristic of coagulation function in 303 patients with Coronavirus 
disease 2019 (COVID-19), we evaluated the correlation between coagulation function and disease 
status. We retrospectively analyzed 303 patients diagnosed with COVID-19 and evaluated the clinical 
data of 240 patients who were discharged. The coagulation function of the two groups (mild and 
severe) was compared. Compared with the mild group, majority of patients in the severe group were 
male (76.9% vs. 49.8%) and elderly (median age 65 vs. 50), and the proportion with chronic 
underlying diseases was higher (73.1% vs. 36.1%). There were 209 abnormalities (69.0%) of 
coagulation parameters in 303 patients admitted to hospital. Comparison of various indexes of 
coagulation function between the two groups in admission, the proportion of abnormal coagulation 
indicators in the severe group was higher than that in the mild group (100% vs. 66.1%). The median 
coagulation parameters in the severe group were higher than those in the mild group: international 
normalized ratio (1.04 vs. 1.01), prothrombin time (13.8 vs. 13.4) seconds, activated partial 
thromboplastin time (43.2 vs. 39.2) seconds, fibrinogen (4.74 vs. 4.33) g/L, fibrinogen degradation 
products (2.61 vs. 0.99) µg/mL, and D-dimer (1.04 vs. 0.43) µg/mL, the differences were statistically 
significant (p < 0.05). Coagulation dysfunction is common in patients with COVID-19, especially 
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fibrinogen and D-dimer elevation, and the degree of elevation is related to the severity of the 
disease. As the disease recovers, fibrinogen and activated partial thromboplastin time also return to 
normal. 
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Abstract:In March 2020, the global healthcare system is overwhelmed by patients infected with 
SARS-CoV-2, which is the cause of the coronavirus pandemic (Covid-2019). A large number of these 
patients end up in the intensive care units (ICU) with critical illness requiring mechanical ventilation. 
One of the most important clinical features of the infection is a profound coagulopathy. In a recent 
cohort study 71% of patients who eventually died matched the ISTH criteria for disseminated 
intravascular coagulation (DIC), while this percentage was only 0.6% in patients who survived. 
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Abstract:Coronavirus disease 2019 (COVID-19) is widely spread and poses a critical threat to global 
health (Zhang et al). Prominent changes in coagulation function in severe patients of COVID-19 have 
been reported in a recent study (Han, et al 2020). Therefore, we conducted this quantitative meta-
analysis to explore the difference in blood coagulation parameters between severe and mild cases of 
COVID-19. 
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Abstract:PURPOSE: COVID19 infection has been reported to be related with an increased risk of 
thrombotic complications due to hypercoagulability state and inflammation. At the moment no 
reports are available regarding thrombosis of prosthetic vascular grafts. We present the case of a 
patient with COVID19-related pneumonia, who suffered from the acute thrombosis of a previously 
implanted aortic graft.CASE REPORT: A 67-year old male patient, undergone open repair of an 
abdominal aortic aneurysm with a bifurcated graft six years before, was admitted to the Emergency 
Department with high fever for a week without cough or dyspnea. Thoracic ultrasound showed signs 
of bilateral interstitial pneumonia and the Sars-Cov-2 swab was positive. Antiretroviral therapy and 
prophylactic low molecular weight heparin treatment were initiated. Due to the progressive 
impairment of respiratory function, the patient was intubated after eight days from the admission. 
The day after he showed signs of bilateral acute limb ischemia. A duplex ultrasound demonstrated 
the complete thrombosis of the aortic graft without flow at the femoral level. An urgent angio-
computed tomography (CT) scan for revascularization purpose was requested, but the patient died 
upon the arrival in radiological suite.CONCLUSION: Acute thrombosis of vascular prosthetic grafts is 
a possible, catastrophic complication of COVID19 infection. In COVID19 patients with prosthetic graft 
an aggressive antithrombotic treatment could be considered to prevent such an event. 
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Abstract:A cluster of pneumonia cases caused by the novel SARS-CoV-2 has spread rapidly 
throughout China, Europe and USA. The pneumonia might evolve in ARDS requiring assisted 
mechanical-ventilation. The prolonged immobilization combined with respiratory failure, sepsis and 
dehydration might expose SARS-CoV-2/patients to increased risk of complication including 
pulmonary embolism. We report the first case of SARS-CoV-2 complicated by massive pulmonary 
embolism underwent successfully surgical embolectomy. We believe that maintaining the same pro-
active attitude suggested by current Guidelines might help in reducing morality and improving 
survival in SARS-COV-2/patients. 
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Abstract:We report 3 patients with coronavirus disease who had a decline in respiratory status 
during their hospital course that responded well to intravenous steroids and interleukin-6 receptor 
antagonist therapy. These patients later showed development of persistent hypoxia with increased 
levels of d-dimer levels and were given a diagnosis of pulmonary embolisms. 
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Abstract:OBJECTIVE: Acute stroke remains a medical emergency even during the COVID-19 
pandemic. Most patients with COVID-19 present with constitutional and respiratory symptoms, 
some patients present with atypical symptoms including gastrointestinal, cardiovascular, or 
neurological symptoms. Here we present a series of four COVID-19 patients with acute stroke as a 
presenting symptom.METHODS: We searched the hospital databases for patients presenting with 
acute strokes and suspected COVID-19 features. All patients that had imaging confirmed strokes and 
PCR confirmed COVID-19 were included in the study. Patients admitted to the hospital with PCR 
confirmed COVID-19 disease whose hospital course was complicated with acute stroke while 
inpatient were excluded from the study. Retrospective patient data were obtained from electronic 
medical records. Informed consent was obtained.RESULTS: We identified four patients presenting 
with imaging confirmed acute strokes and PCR confirmed SARS-CoV-2 infection. We elucidate the 
clinical characteristics, imaging findings, and the clinical course.CONCLUSIONS: Timely assessment 
and hyperacute treatment is the key to minimize mortality and morbidity of patients with acute 
stroke. Stroke teams should be wary of the fact that COVID-19 patients can present with 
cerebrovascular accidents and dawn appropriate personal protective equipment in every suspected 
patient. Further studies are urgently needed for a comprehensive understanding of the neurological 
pathology of COVID-19 and its effects on the nervous system. 
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Abstract:Although the pathophysiology underlying severe COVID-19 remains poorly understood, 
accumulating data suggest that a lung-centric coagulopathy may play an important role. Elevated D-
dimer levels which correlated inversely with overall survival were recently reported in Chinese 
cohort studies. Critically however, ethnicity has major effects on thrombotic risk, with a 3-4 fold 
lower risk in Chinese compared to Caucasians and a significantly higher risk in African-Americans. In 
this study, we investigated COVID-19 coagulopathy in Caucasian patients. Our findings confirm that 
severe COVID-19 infection is associated with a significant coagulopathy that correlates with disease 
severity. Importantly however, Caucasian COVID-19 patients on LMWH thrombo-prophylaxis rarely 
develop overt DIC. In rare COVID-19 cases where DIC does develop, it tends to be restricted to late 
stage disease. Collectively, these data suggest that the diffuse bilateral pulmonary inflammation 
observed in COVID-19 is associated with a novel pulmonary-specific vasculopathy which we have 
termed pulmonary intravascular coagulopathy (PIC) as distinct to DIC. Given that thrombotic risk is 
significantly impacted by race, coupled with the accumulating evidence that coagulopathy is 
important in COVID-19 pathogenesis, our findings raise the intriguing possibility that pulmonary 
vasculopathy may contribute to the unexplained differences that are beginning to emerge 
highlighting racial susceptibility to COVID-19 mortality. 
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Abstract:We read with enthusiasm the recent article by Tang et al. entitled "Abnormal coagulation 
parameters are associated with poor prognosis in patients with novel coronavirus pneumonia," 
which is a retrospective analysis of the coagulation profile of 183 patients admitted with pneumonia 
secondary to the 2019-nCoV (COVID-19).1 This article deals with a timely topic and brings up 
important points that need to be interrogated in future studies. 
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Abstract:The coronavirus disease-2019 (COVID-19) is an infectious disease caused by severe acute 
respiratory syndrome coronavirus 2 that has significant implications for the cardiovascular care of 
patients. First, those with COVID-19 and preexisting cardiovascular disease (CVD) have an increased 
risk of severe disease and death. Second, infection has been associated with multiple direct and 
indirect cardiovascular complications including acute myocardial injury, myocarditis, arrhythmias 
and venous thromboembolism. Third, therapies under investigation for COVID-19 may have 
cardiovascular side effects. Fourth, the response to COVID-19 can compromise the rapid triage of 
non-COVID-19 patients with cardiovascular conditions. Finally, the provision of cardiovascular care 
may place health care workers in a position of vulnerability as they become host or vectors of virus 
transmission. We hereby review the peer-reviewed and preprint literature pertaining to 
cardiovascular considerations related to COVID-19 and highlight gaps in knowledge that require 
further study pertinent to patients, health care workers, and health systems. 
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Abstract:Background As the number of patients increases, there is a growing understanding of the 
form of pneumonia sustained by the 2019 novel coronavirus (SARS-CoV-2), which has caused an 
outbreak in China. Up to now, clinical features and treatment of patients infected with SARS-CoV-2 
have been reported in detail. However, the relationship between SARS-CoV-2 and coagulation has 
been scarcely addressed. Our aim is to investigate the blood coagulation function of patients with 
SARS-CoV-2 infection. Methods In our study, 94 patients with confirmed SARS-CoV-2 infection were 
admitted in Renmin Hospital of Wuhan University. We prospectively collect blood coagulation data 
in these patients and in 40 healthy controls during the same period. Results Antithrombin values in 
patients were lower than that in the control group (p < 0.001). The values of D-dimer, 
fibrin/fibrinogen degradation products (FDP), and fibrinogen (FIB) in all SARS-CoV-2 cases were 
substantially higher than those in healthy controls. Moreover, D-dimer and FDP values in patients 
with severe SARS-CoV-2 infection were higher than those in patients with milder forms. Compared 
with healthy controls, prothrombin time activity (PT-act) was lower in SARS-CoV-2 patients. 
Thrombin time in critical SARS-CoV-2 patients was also shorter than that in controls. Conclusions The 
coagulation function in patients with SARS-CoV-2 is significantly deranged compared with healthy 
people, but monitoring D-dimer and FDP values may be helpful for the early identification of severe 
cases. 
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11 Medline (emboli* OR thrombos*).ti,ab 202905 

12 Medline ("thrombo embol*").ti,ab 2331 

13 Medline (VTE OR "deep vein 

thrombosis" OR DVT OR 

"venous thrombosis" OR 

"venous thromboembolism" OR 

"venous thrombo 

embolism").ti,ab 

55186 

14 Medline exp "VENOUS THROMBOSIS"/ 54328 



15 Medline ("pulmonary embolism" OR 

"lung embolism").ti,ab 

31951 

16 Medline exp "PULMONARY 

EMBOLISM"/ 

38404 

17 Medline (stroke OR CVA OR 

"cerebrovascular accident" OR 

"cerebral vascular 

accident").ti,ab 

238579 

18 Medline exp STROKE/ 131538 

19 Medline ("peripheral vascular 

occlusion").ti,ab 

53 

20 Medline (9 OR 10 OR 11 OR 12 OR 13 

OR 14 OR 15 OR 16 OR 17 OR 

18 OR 19) 

573099 

21 Medline (8 AND 20) 104 

22 EMBASE ("covid 19" OR Covid19 OR 

"covid 2019").ti,ab 

5230 

23 EMBASE ("novel coronavirus*").ti,ab 1584 

24 EMBASE ("SARS-CoV-2" OR "2019-

nCoV").ti,ab 

1805 

25 EMBASE ("SARS-CoV2").ti,ab 56 

26 EMBASE (SARS2 OR "severe acute 

respiratory syndrome 

coronavirus 2").ti,ab 

469 

27 EMBASE ("Wuhan seafood market 

pneumonia virus*").ti,ab 

1 

28 EMBASE (Wuhan ADJ2 

coronavirus*).ti,ab 

25 

29 EMBASE exp "SARS-RELATED 

CORONAVIRUS"/ 

6234 

30 EMBASE (coronavirus ADJ2 2019).ti,ab 1558 



31 EMBASE (22 OR 23 OR 24 OR 25 OR 26 

OR 27 OR 28 OR 29 OR 30) 

11123 

32 EMBASE (thromboembol*).ti,ab 91404 

33 EMBASE exp THROMBOEMBOLISM/ 474915 

34 EMBASE (emboli* OR thrombos*).ti,ab 355882 

35 EMBASE ("thrombo embol*").ti,ab 3419 

36 EMBASE (VTE OR "deep vein 

thrombosis" OR DVT OR 

"venous thrombosis" OR 

"venous thromboembolism" OR 

"venous thrombo 

embolism").ti,ab 

87838 

37 EMBASE exp "DEEP VEIN 

THROMBOSIS"/ 

60308 

38 EMBASE ("pulmonary embolism" OR 

"lung embolism").ti,ab 

49581 

39 EMBASE exp "LUNG EMBOLISM"/ 90691 

40 EMBASE (stroke OR CVA OR 

"cerebrovascular accident" OR 

"cerebral vascular 

accident").ti,ab 

385760 

41 EMBASE exp STROKE/ 207134 

42 EMBASE exp "PERIPHERAL 

OCCLUSIVE ARTERY 

DISEASE"/ 

165981 

43 EMBASE ("peripheral vascular 

occlusion").ti,ab 

51 

44 EMBASE (32 OR 33 OR 34 OR 35 OR 36 

OR 37 OR 38 OR 39 OR 40 OR 

41 OR 42 OR 43) 

1099183 

45 EMBASE (31 AND 44) 93 



47 Medline (46 AND 20) 27 

48 Medline (coagulation).ti,ab 91724 

49 Medline exp "BLOOD COAGULATION"/ 58393 

50 Medline (48 OR 49) 127653 

51 Medline (8 AND 50) 58 

52 EMBASE (coagulation).ti,ab 125334 

53 EMBASE exp "BLOOD CLOTTING"/ 216212 

54 EMBASE (52 OR 53) 301624 

55 EMBASE (31 AND 54) 74 

56 PubMed ("covid 19" OR Covid19 OR 

"covid 2019").ti,ab 

8606 

57 PubMed ("novel coronavirus*").ti,ab 1890 

58 PubMed ("SARS-CoV-2" OR "2019-

nCoV").ti,ab 

0 

59 PubMed ("SARS-CoV2").ti,ab 0 

60 PubMed (SARS2 OR "severe acute 

respiratory syndrome 

coronavirus 2").ti,ab 

0 

61 PubMed ("Wuhan seafood market 

pneumonia virus").ti,ab 

2 

63 PubMed (coronavirus).ti,ab 20391 

64 PubMed (56 OR 57 OR 58 OR 59 OR 60 

OR 61 OR 63) 

24755 

65 PubMed (thrombosis OR 

thromboembolism OR 

embolism OR emboli OR 

"thrombo embolism").ti,ab 

313588 



66 PubMed (VTE OR "deep vein 

thrombosis" OR DVT OR 

"venous thrombosis" OR 

"venous thromboembolism" OR 

"venous thrombo 

embolism").ti,ab 

67492 

67 PubMed ("pulmonary emboli" OR "lung 

emboli" OR "pulmonary 

embolism" OR "lung 

embolism").ti,ab 

53199 

68 PubMed ("cerebral infarct" OR stroke 

OR CVA OR "cerebrovascular 

accident" OR "cerebral vascular 

accident").ti,ab 

339178 

69 PubMed ("peripheral vascular 

occlusion").ti,ab 

54 

70 PubMed ("vascular occlusion").ti,ab 8093 

71 PubMed (coagulation).ti,ab 180893 

72 PubMed (65 OR 66 OR 67 OR 68 OR 69 

OR 70 OR 71) 

773535 

73 PubMed (64 AND 72) 239 

 


