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Abstract: 

Severe acute respiratory syndrome coronavirus 2 ( SARS-CoV-2)  is the novel coronavirus 

responsible for the ongoing pandemic. It is known that SARS-CoV-2 infects the host through the 

cell surface receptor of angiotensin-converting enzyme 2 (ACE2), which is expressed in multiple 

organs, and in the arterial and venous endothelial cells.  We have recently proposed the use of 

the term MicroCLOTS ( Microvascular COVID-19 lung vessels obstructive 

thromboinflammatory syndrome) to describe the unique type of ARDS seen in patients affected 

by SARS-COV-2. After a multidisciplinary assessment of more than 850 COVID-19 patients 

admitted to our Hospital with several bilateral pneumonia,  we have collected evidences 

supporting a key role of vascular inflammation and microthrombosis in the pathophysiology of 

the multisystemic clinical manifestations that have been associated with COVID-19.  

There is now a general consensus on the recommendation of anticoagulation in patient with 

severe SARS-Cov2 infections, although the dose of the prophylaxis and even the choice between 

a prophylactic and a treatment regimen remains controversial. Randomized controlled trials are 

urgently needed to help clarifying the many therapeutic challenges associated with the 

management of SARS-Cov-2 patients. 
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Manuscript: 

The multifaceted clinical manifestations of the novel Sars-CoV-2  are likely to be explained by a 

complex pathophysiology which has not been completely elucidated .  

It is known that SARS-CoV-2 infects the host cells through the cell surface receptor of 

angiotensin- converting enzyme 2 ( ACE 2); this receptor is expressed in multiple organs, and 

particularly in the arterial and venous endothelial cells, hence its almost ubiquitous characteristic. 

It is also generally accepted that, in addition to the direct cellular damages caused by SARS-

CoV-2 , a key role in severe cases is played by an abnormal and disproportionated immune 

response from the host.
1
 

We have recently proposed the use of the term MicroCLOTS (Microvascular COVID-19 lung 

vessels obstructive thrombo-inflammatory syndrome) to describe the specific type of ARDS seen 

in patients affected by SARS-CoV-2 
2
. After a multidisciplinary assessment of >850 COVID-19 

patients admitted to our Hospital with several bilateral pneumonia,  we have collected evidences 

supporting a key  role of vascular inflammation and micro-thrombosis in the pathophysiology of 

the multisystemic clinical manifestations that have been associated with COVID-19, including 

the heterogeneous cutaneous findings.  

This seems to emerge also from the results of autoptic studies on patients affected by SARS-

CoV-2.  While a picture of Diffuse alveolar Damage with capillary congestion, micro-thrombi 

and hyaline membrane has been reported in lung tissues
3
, signs of endothelial dysfunction and 

micro-thrombosis are also present in several extra-pulmonary organs  ; in many cases, the 

patients did not have any evidence of macro and/or micro-thrombosis before death
4
.  

Ac
ce

pt
ed

 A
rti

cle



To further stress the possibility of a pro-coagulative state in these patients,  some authors have 

reported the association between a significant elevation of D-Dimer and mortality
5
;  others have 

suggested the presence of diffuse complement mediated thrombotic microangiopathy, raising the 

question about the use of complement inhibitors  in critically ill COVID-19 patients 
6
  

Despite the many controversial points, there is now a general consensus on the recommendation 

of anticoagulation in patient with severe SARS-Cov-2 infections.
7
  Most authors and scientific 

international societies suggest the use of heparin. In addition to its anti-inflammatory effect, 

heparin does not interact with several experimental drugs used for the treatment of SARS-CoV2, 

alike other anticoagulants as the dicumarolic agent and the non-vitamin K antagonist oral 

anticoagulants.  

However, the dose of the prophylaxis and even the choice between a prophylactic and a 

treatment regimen remains controversial 
8
 

The International Society for Thrombosis and Hemostasis (ISTH ) suggests the use of low 

molecular weight at the already recognized doses for DVT prophylaxis in adults 
9
 In contrast, 

other centers propose to administer a higher prophylactic dose (double dose) in patients critically 

ill, after the report of an incidence of thrombotic event in ICU patients as high as 31%, despite 

regular prophylactic  anticoagulation 
10

.  Finally, others clinician recommend therapeutic 

anticoagulation in patients with severe SARS-CoV-2 infection.
5
  The rational to start this more 

aggressive management, however,  remains unclear and based on small retrospective series . 
7
  

Randomized controlled trials are urgently needed to help clarifying the many therapeutic 

challenges associated with the management of SARS-Cov-2 patients. 

 

Ac
ce

pt
ed

 A
rti

cle



 

1. Toniati P, Piva S, Cattalini M, et al. Tocilizumab for the treatment of severe COVID-19 pneumonia 
with hyperinflammatory syndrome and acute respiratory failure: A single center study of 100 
patients in Brescia, Italy. Autoimmunity reviews. May 3 2020:102568. 

2. Ciceri F, Beretta L, Scandroglio AM, et al. Microvascular COVID-19 lung vessels obstructive 
thromboinflammatory syndrome (MicroCLOTS): an atypical acute respiratory distress syndrome 
working hypothesis. Critical care and resuscitation : journal of the Australasian Academy of 
Critical Care Medicine. Apr 15 2020. 

3. Carsana L, Sonzogni A, Nasr A, et al. Pulmonary post-mortem findings in a large series of COVID-
19 cases from Northern Italy. medRxiv. 2020:2020.2004.2019.20054262. 

4. Wichmann D, Sperhake JP, Lütgehetmann M, et al. Autopsy Findings and Venous 
Thromboembolism in Patients With COVID-19: A Prospective Cohort Study. Annals of internal 
medicine. May 6 2020. 

5. Tang N, Li D, Wang X, Sun Z. Abnormal coagulation parameters are associated with poor 
prognosis in patients with novel coronavirus pneumonia. Journal of thrombosis and 
haemostasis : JTH. Apr 2020;18(4):844-847. 

6. Gavriilaki E, Brodsky RA. Severe COVID-19 infection and thrombotic microangiopathy: success 
doesn't come easily. British journal of haematology. May 5 2020. 

7. Bikdeli B, Madhavan MV, Jimenez D, et al. COVID-19 and Thrombotic or Thromboembolic 
Disease: Implications for Prevention, Antithrombotic Therapy, and Follow-up. Journal of the 
American College of Cardiology. Apr 15 2020. 

8. Canonico ME, Siciliano R, Scudiero F, Sanna GD, Parodi G. The tug-of-war between coagulopathy 
and anticoagulant agents in patients with COVID-19. European heart journal. Cardiovascular 
pharmacotherapy. May 8 2020. 

9. Thachil J, Tang N, Gando S, et al. ISTH interim guidance on recognition and management of 
coagulopathy in COVID-19. Journal of thrombosis and haemostasis : JTH. May 2020;18(5):1023-
1026. 

10. Klok FA, Kruip M, van der Meer NJM, et al. Incidence of thrombotic complications in critically ill 
ICU patients with COVID-19. Thrombosis research. Apr 10 2020. 

 

Ac
ce

pt
ed

 A
rti

cle


