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ABSTRACT 

Objective: While COVID-19 continues to circulate around the world, there are still many 

uncertainties on how to treat patients infected with the potentially deadly virus and, more 

importantly, for how long! 

COVID-19 causes many different symptoms, among which coagulopathy seems to play 

an essential role in the survival prognosis of patients. While WHO recommends 

thromboprophylaxis in all admitted covid patients, it is still not routinely used in many 

medical centers worldwide. It is also worth mentioning that there is no animosity on the 

anticoagulant agents' choice or the duration they should be prescribed. Recent data 

suggest that it is wise to prescribe a prophylactic dose of anticoagulant for a minimum of 

3 months post-discharge to minimize the risk of thrombosis in COVID-19 patients. 
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INTRODUCTION 

While COVID-19 continues to circulate around the world, there are still many uncertainties 

on how to treat patients infected with the potentially deadly virus and, more importantly, 

for how long! 

COVID-19 causes many different symptoms, among which coagulopathy seems to play an 

essential role in the survival prognosis of patients. 

MATERIALS and METHODS 

A search was conducted through PubMed and Google Scholars using the keywords 

COVID-19, coagulopathy, thromboprophylaxis, thrombosis, and deep vein thrombosis. 

While WHO recommends thromboprophylaxis in all admitted Covid patients (1), it is still 

not routinely used in many medical centers worldwide. It is also worth mentioning that 

there is no animosity on the anticoagulant agents' choice or the duration they should be 

prescribed. Recent data suggest that it is wise to prescribe a prophylactic dose of 

anticoagulant for a minimum of 3 months post-discharge to minimize the risk of 

thrombosis in COVID-19 patients (2, 3). 

What is the Most suitable pharmacotherapy agent for COVID-19? 

COVID-19 Hypercoagulable state has a specific inflammatory character which in some 

cases leads to thrombosis even in case of full-dose anticoagulant(4) therapy in hospitalized 

patients(4). 

SO we need to define Criteria for an Ideal anticoagulant Agent for preventing COVID-19 

induced Thrombosis. 
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Preventing Thromboembolic Events 

Any agent used for thromboprophylaxis should effectively 

prevent clot formation and thrombosis. Low Molecular 

weight Heparins ( LMWs) are currently the mainstay of 

preventing thromboembolic events in COVID-19 patients. In 

some cases, such as severe kidney dysfunction, as well as in 

the case of severely ill patients, Unfractionated heparin is 

used. 

On the other hand, Direct Oral Anticoagulants such as 

Aparoxaban are getting more popular, especially for Post-

hospital prevention of thromboembolic events. 

However, emerging information suggests that hospitalized 

patients with SARS-COV-2 infection can still develop 

thromboembolic events despite the therapeutic dose of 

anticoagulant therapy with current agents (5). 

Wide therapeutic Window 

Practically all currently used anticoagulant agents have 

relatively a narrow therapeutic window; this is especially of 

great concern in COVID-19 patients, who are more prone to 

bleeding due to the COVID-induced coagulopathy (6). 

Well tolerable and appropriate for long-term use 

Heparin is one of the oldest biological medicines and has an 

established place in preventing and treating venous 

thrombosis (7). Its long-term use may lead to severe side 

effects such as thrombocytopenia and Osteoporosis. LMWHs 

also may cause Osteoporosis, and as they are excreted 

through kidneys, LMWHs are contraindicated in patients with 

severe kidney dysfunction. Furthermore, both aforementioned 

classes need to be administered parentally, making them 

difficult to use for the post-discharge period. On the other 

hand, although the use of direct oral anticoagulants as a 

prophylactic measure seems to a good choice in terms of 

compliance and ease of intake, it is associated with a 

relatively high risk of bleeding(8). 

Have an antidote in case reversal is needed 

An ideal agent should have an effective antidote, as COVID-

19 induced coagulopathy may need a reversal of 

anticoagulant agents. While protamine sulfate may 

completely reverse the heparin effect, its reversal impact on 

LMWs is only partial at best. In terms of  DOCS, there are 

currently two reversal agents available,  Idarucizumab for the 

reversal of  Dabigatran and  Andexanet alfa for the reversal of 

Rivaroxaban and apixaban. So in severe cases, patients may 

require prothrombin complex concentrates (9). 

Anti-inflammatory effects 

Cumulative evidence points to the inflammatory nature of the 

COVID-19 induce hypercoagulable state (10,11). Hence, it is 

essential that the pharmacotherapeutic agents used to prevent 

COVID-19 related thrombotic events have strong anti-

inflammatory properties. 

Heparin, LMWS, and DOACS all have shown noticeable but 

not sufficient anti-inflammatory properties to tackle the viral-

related thrombo-inflammation (12–14). 

 

 

DISCUSSION 

While the current treatment protocols fail to fully prevent 

thrombosis in COVID-19 hospitalized patients, changing the 

administration route could help potentiate the anticoagulatory 

effect of the medications while reducing the possible 

complications. A good example is the case of nebulized 

heparin, where the medications are delivered directly into the 

lung and can prevent and even resolve the microhtrombotic 

events in the lungs (15,16). 

Another interesting agent that has been used off-label among 

other indications for treating reperfusion injury and diabetic 

microvascular complications is Sulodoxide (17), which has, 

among other properties, Antiogulant, antiaggregant and anti-

inflammatory properties (18). It can be injected or taken by 

mouth as heparin sulfate, a member of the short heparin 

family, can readily pass through the enterocytes and get into 

circulation. 

CONCLUSION 

To conclude, while there has been good progress in 

identifying and treating the thromboembolic complications of 

COVID-19, there is currently no clear pharmacologic agent 

that could completely address the hypercoagulable state 

induced by SARS-COV2 infection. Hence more research is 

required in order to identify and address the mechanisms 

through which the thrombo-inflamation could be adequately 

managed. Furthermore, guidelines need to include a post-

discharge thromboprophylactic regimen to prevent late-onset 

thrombosis. 
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