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Key points: 

➢ Increased prothrombic state in virus-affected patients. 

➢ Platelet rich thrombi seen in different organs mainly lungs and heart. 

➢ High levels of D-dimer is a powerful predictor of deaths among the patients of covid-19. 

➢ Mechanism of thrombus formation; involvement of complement system, ACE-2. 

 

The outbreak of corona virus (Covid-19) pandemic is 

showing its effects worldwide and is life threatening if not 

diagnosed early. It started from Wuhan, a city in china. 

Covid-19 shows its drastic effects on immune system and 

lungs. But the recent studies suggest that there is an 

increased prothrombic state in virus- affected patients 

and these complications are higher than the respiratory 

failure caused due to any other pathogen. 

In order to confirm the location of the thrombus and to 

predict the mechanisms of its formation autopsies were 

performed on the dead bodies of patients with covid-19. 

Then through different staining techniques different 

tissues were seen under the microscope. And also, the 

blood samples were taken from some hospitalized 

patients and coagulation parameters were tested. 

The autopsies show platelet rich thrombi in different 

micro vessels and also a large number of 

megakaryocytes was seen in different organs mainly 

lungs and heart. Coagulation profiles of some of the 

hospitalized patients showed marked elevation of D- 

dimer and fibrin degradation product (FDP). 

 
Figure 1 Covid-19 patient blood clot 

(Source: nature.com) 

 

 

 

D-dimer is a fibrin degradation product. It is a small 

fragment of protein which appears in blood when the 

blood clot is degraded by fibrinolysis. A blood test is 

used to determine the concentration of D-dimer in 

blood in order to diagnose thrombosis. 

 

 

Figure 2 fibrinolysis 

(Source: abbexa.com) 

 

High levels of D-dimer came to be a powerful 

predictor of deaths among the patients of covid-19. 

Furthermore, it was seen that anticoagulants or blood 

thinners didn’t have a strong effect in preventing the 

blood clots. These clots also appeared to be a 

contributing factor in respiratory failures. 

Autopsies confirmed that these clots affected most of 

the organs of the body along with the vessels and 

cause multi-organ failure which leads to the death of 

the patient. More than normal number of 

megakaryocytes were seen in the vessels of these 

organs.  

 



 
Figure 3. Megakaryocytes in Bone marrow 

(Source: thelancet.com) 

 

Effects on Lungs 

The effect of thrombus formation in lungs or pulmonary 

vessels is that the clots restrict the flow of oxygenated 

blood thus affecting the blood oxygen levels of the body. 

Furthermore, in COVID-19 there is damage to type 2 

pneumocytes. Diffused alveolar damage (DAD) with the 

formation of hyaline membrane was also observed. 

Histological staining for platelet marker (CD61) confirmed 

the presence of platelet-rich thrombi in the pulmonary 

vessels. 

 

 
Figure 4. Megakaryocytes in lungs. Large occlusive 

pulmonary thrombus 

(Source. thelancet.com) 

 

Effect on Heart 

In heart, megakaryocytes along with fibrin thrombi were 

observed in the coronary vessels. In most of the cases 

there was no viral infiltrate present within the substance 

of the heart. But a very few cases showed the 

inflammation in the epi-myocardial region. Histological 

staining for CD61 confirmed the platelet microthrombi in 

the region of inflammation. Also, there was paleness 

along the whole wall of affected side of the heart. 

 
Figure 5. Megakaryocytes in Heart. Myocardial 

inflammation and ventricular thrombus 

(Source. thelancet.com) 

 

Effects on Kidneys 

In the peritubular capillaries of kidneys platelet-rich 

thrombi were seen. These thrombi were associated 

with a large number of platelets and red blood cells. 

In a very few cases degradation of mesangial cells 

was observed. In addition, atherosclerosis and 

microhemorrhages within the interstitium was seen in 

kidneys of some patients. 

 

 
Figure 6. Megakaryocytes in Kidneys. Fibrin thrombi 

in peritubular capillaries 

(Source. thelancet.com) 

 

Effects on bone marrow 

In bone marrow there was hypercellularity with a lot of 

megakaryocytes forming clusters. Abnormal red blood 

cells were seen. (Figure 3, d) 

 

Mechanisms involved in Thrombus formation  

After confirming the presence and location of thrombi 

in the vessels and different organs of body of COVID- 

19 patients, different theories were proposed 

regarding mechanism of thrombus formation in virus- 



affected patients. 

As it is known that the life-threatening effect of virus is on 

the immune system. This effect can also be the cause of 

blood clots formation in the patient. When the virus 

attacks on immune cells these cells release a cascade of 

chemicals which causes inflammation through a variety 

of pathways involving ‘complement system’. The 

inflammation contains a lot of clotting proteins. A 

research group also supported this theory when they 

found the vessels of lungs and skin of the COVID-19 

patients studded with the complement proteins. There 

can be another possibility of thrombus formation that 

thrombus formation may occur due to attack of virus on 

the endothelial cells of blood vessels. The virus attacks 

on the angiotensin converting enzyme 2 (ACE2). These 

are the same receptors that are occupied by endothelial 

cells. This process damages the smooth lining of the 

vessels thus promoting the clot formation. 

 

 
 

(Source. media.springernature.com) 
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