
 

Archives of Anesthesiology and Critical Care (Summer 2022); 8(3): 263-266. 

Available online at http://aacc.tums.ac.ir 

 

 

The authors declare no conflicts of interest.  

*Corresponding author.  

E-mail address: mohammady_mm@tums.ac.ir 

Copyright © 2022 Tehran University of Medical Sciences. Published by Tehran University of Medical Sciences. 

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-

nc/4.0/). Noncommercial uses of the work are permitted, provided the original work is properly cited. 

Anticoagulant Therapy Is a Contentious Issue in COVID-19 

Patients 

Hesam Aldin Varpaei1, Mostafa Mohammadi2*, Shima Loni3, Seyedeh Yasaman Hashemi-
Amir3 

1Department of Surgical Nursing, Faculty of Nursing, Near East University,, Nicosia, Cyprus. 

2Department of Anesthesiology and Critical Care, Imam Khomeini Hospital Complex, Tehran University of Medical Sciences, Tehran, Iran. 

3Department of Internal Medicine, School of Medicine, Tehran University of Medical Sciences, Tehran, Iran. 

ARTICLE INFO 

Article history:  

Received 15 January 2022 

Revised 05 February 2022 

Accepted 19 February 2022 

 
 

 

 

 

espite various research around the world 

regarding SARS-Cov2, the pathophysiology of 

the disease is still unknown [1]. From SARS-

Cov 2 can arise the cytokine storm that causes 

generalized inflammation. The inflammation causes 

coagulation in lung capillaries and microthrombosis that 

damage the lungs and cause a poor outcome [2]. In a non-

critical setting, it is reported that patients treated with 

therapeutic doses of anticoagulants experienced more 

bleeding events in comparison to patients treated with 

standard prophylactic doses, but overall mortality rates 

were relatively unchanged [3]. It should be mentioned 

that, in spite of the large sample size of this study (n = 

324), it did not follow a well-matched and homogenous 

population (240 treated with a prophylactic dose of 

anticoagulant versus 84 treated with therapeutic doses). 

Although in the critical care setting, COVID-19 patients 

are at the risk of thrombotic events [4] and might receive 

thromboprophylaxis or even anticoagulation therapy, 

they are also exposed to the risk of hemorrhagic events 

[5]. 

Anticoagulation therapy in severe COVID-19 is 

accompanied by a better prognosis in patients who have 

sepsis-induced coagulopathy score >=4 and/or D-dimer 

more than 6 times the upper limit of normal. The interim 

guideline of the International Society of Thrombosis and 

Hemostasis has advocated a prophylactic dose of Low 

Molecular Weight Heparin (LMWH) in all COVID-19 

patients who are admitted to the hospital [6]. 

Klok et al. [7] in a recent article point out that the 

incidence of thrombotic complications in COVID-19 

intensive care unit (ICU) patients is 31%, which is 

remarkably high. Therefore, it may need higher 

thromboprophylaxis doses of heparin or LMWH in 

severe COVID-19 cases. Thromboembolic events in 

critically ill COVID-19 patients are higher with 

prophylactic anticoagulation compared with therapeutic 

regimes. In COVID-19 ICU patients, venous 

thromboembolism is reported even in patients under 

therapeutic doses of anticoagulants, so it is reasonable to 

consider both early screening and therapeutic 

anticoagulation for VTE in critically ill COVID-19 

patients [8]. However, it should not be underestimated 

that the study was performed with a limited sample size 

(total n = 26, n = 8 for prophylactic anticoagulation at 

admission versus n = 18 for therapeutic anticoagulation 

at admission). A study by Stessel et al [9] showed that the 

cumulative risk of VTE and mortality may be reduced by 

more aggressive thromboprophylaxis protocols, which 

include close to therapeutic LMWH doses with daily 

monitoring of anti-Xa activity and ultrasonography for 

screening of Deep Venous Thromboembolism twice per 
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week. Selection of the appropriate dose of prophylactic 

anticoagulant based on risk stratification is a reasonable 

approach. Patients with a severe inflammatory syndrome 

and/or hypercoagulopathy (elevated d-dimmer and/or 

fibrinogen), patients with a BMI greater than 30 and an 

additional risk factor for thromboembolism, patients on 

mechanical ventilation or high-flow nasal O2 therapy, 

patients on extracorporeal membrane oxygenation 

(ECMO), and patients with unexplained thrombosis of 

catheter or dialysis filter thrombosis are all at high risk. 

The recommendation for these patients is to receive 

heparin or LMWH in therapeutic doses [10]. Routine 

prophylactic doses of anticoagulants may be insufficient 

for thromboprophylaxis in severe COVID-19. 

All the above studies might convince us that 

anticoagulant therapy is needed for all COVID-19 

patients and even reduce mortality, hospitalization, and 

the need for mechanical ventilation. Controversially, the 

primary study revealed that anticoagulant or antiplatelet 

prescription at the time of infection would not change the 

mortality of COVID-19 patients [11]. However, that was 

a study with a limited sample size (n = 29). Later on, a 

study [12] showed that antiplatelet medication did not 

significantly change the outcomes or need for mechanical 

ventilation. Although this study was conducted on 152 

patients, the population was not balanced and 

homogeneous (21 patients on mechanical ventilation 

versus 131 patients without it). Recently, the results of a 

meta-analysis [13] confirmed that antiplatelet agents 

might not change mortality. The important tip for 

clinicians is that since prevention and treatment of venous 

and arterial thrombosis in COVID-19 patients is within 

the narrow therapeutic index, close monitoring should be 

considered [14] (e.g., check partial thrombin time (PTT) 

every 4–6 hours or anti-Xa factor). Implicitly, a report 

showed that despite systemic anticoagulant therapy in 

critically ill COVID-19 patients, 15 percent of patients 

experienced deep vein thrombosis [15]. In continuing, the 

results of a randomized clinical trial (RCT) [16] with a 

large sample size (n = 562) and homogeneous patients in 

each group revealed that intermediate-dose prophylactic 

anticoagulation in comparison to standard-dose 

prophylactic anticoagulation did not change overall 

mortality or the incidence of venous or arterial 

thrombosis. It should be taken into account that this study 

insists on the use of enoxaparin in the critical care setting. 

Nevertheless, heparin is used more frequently in ICUs 

(bolus injection or drip infusion) [17]. This is because, in 

the critical care setting, clinicians tend to prescribe 

intravenous medications such as heparin. Due to heparin 

pharmacokinetics and pharmacodynamics, the 

subcutaneous injection has low efficacy in critically ill 

patients. It has a low cost and can be screened by PTT. 

Yet, the use of heparin (prophylactic or therapeutic) for 

COVID-19 critically ill patients is not well-known. 

Direct oral anticoagulants (DOAC) are another choice 

for clinicians for the prevention or treatment of 

coagulation in COVID-19 patients. DOAC interacts with 

a variety of COVID-19 medications, including IL6-

blocking receptor agents (e.g., Tocilizumab or Sarilimab) 

[18], dexamethasone, and numerous antiviral agents. 

DOACs interact with P-glycoprotein and/or cytochrome 

P450, which can cause a change in DOAC activity. 

Therefore, it is advised not to start or continue DOACs in 

COVID-19 patients [19]. However, the result of a cohort 

study on COVID-19 ICU patients stated that Apixaban 

was used as therapeutic anticoagulation in COVID-19 

patients with suspected or confirmed VTE or AF rhythm. 

Apixaban has been recognized as safe and efficacious in 

severe COVID-19 cases [20]. It should be noted that the 

study was limited to just 21 ICU patients who mostly 

(86%) received heparin or low molecular weight heparin 

24 hours before Apixaban. Besides, no patients 

experienced bleeding events. According to the interaction 

of DOAC with other COVID-19 treatments (particularly 

"dexamethasone," which is one of the most basic 

treatments for COVID-19), it seems that it could not be 

the first choice and needs a higher level of screening. But 

this is the primary hypothesis, and more studies are 

needed. 

The utilization of anticoagulants in COVID-19 

patients, specifically in critical care, is controversially 

unclear. Although COVID-19 patients are at the risk of 

micro coagulation, especially when pulmonary capillary 

anticoagulant medications (whether injection or oral) are 

necessary, these agents did not show a significant 

difference in in-hospital mortality or the need for 

mechanical ventilation. Besides, antiplatelets and 

anticoagulants put patients at the risk of bleeding 

(hematuria, gastrointestinal bleeding, tracheal bleeding), 

which might exacerbate the circumstance or cause death. 

In a RCT by Patrick R. Lawler et al [21], the survival 

and time of discharge from the hospital were compared 

between two groups of noncritically ill patients with 

COVID-19 disease. Non-critically ill COVID-19 disease 

was defined as a moderately ill disease that needed 

hospitalization but didn’t need advanced respiratory 

support (oxygen with high nasal flow, non-invasive 

ventilation, invasive mechanical ventilation) and other 

organ support. The group that received therapeutic dose 

anticoagulation with heparin had better survival and less 

need for ICU care compared with the other group that 

received heparin with a prophylactic dose. This article 

advocated that therapeutic anticoagulation can have a 

better outcome in non-critically ill hospitalized patients 

at any baseline level of d-dimer. The results of an RCT 

by Ewan C. Gholiger et al [22] showed that therapeutic 

anticoagulation with unfractionated heparin or low 

molecular weight heparin had no superiority in 

pharmacological thromboprophylaxis in critically ill 

COVID-19 patients. In this multicenter study, critically 
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ill COVID-19 patients were defined as patients who 

needed advanced respiratory support or cardiovascular 

organ support in the ICU. Therapeutic anticoagulation 

with unfractionated heparin or low molecular weight 

heparin didn’t have any benefit in terms of survival and 

shortening the duration of respiratory or cardiovascular 

support in comparison with prophylactic anticoagulation. 

Major bleeding complications were higher with 

therapeutic anticoagulation compared with usual 

pharmacologic thromboprophylaxis. 

It seems that an RCT with well-matched patients and a 

large sample size (n = 30 in each group) is required to 

assess the advantages and disadvantages of 

anticoagulant/antiplatelet therapy in critically-ill patients. 

Preferably, the intervention consists of both antiplatelet 

and anticoagulant agents. Also, either low molecular 

weight heparin or heparin should be included in the study. 

According to the most recent NIH guidelines [24], a 

prophylactic dose of heparin as thromboembolic event 

prophylaxis is recommended in hospitalized adults in 

ICU (consider any contraindications). If a patient starts 

on a therapeutic dosage of heparin in a non-ICU 

environment because to COVID-19 and then transfers to 

the ICU, the Panel advises moving from the therapeutic 

dose to a preventive dose of heparin, until VTE is 

verified. 

To conclude, it seems that in critically ill COVID-19 

patients with a high risk of thrombosis, heparin infusion 

with specific targeted PTT and screening with 

ultrasonography [23] can be an appropriate choice. Based 

on evidence and local protocols [25], we prefer a 

prophylactic dose of heparin (infusion rather than 

subcutaneous) with targeted PTT (Max45) [26]. For other 

COVID-19 patients with mild to moderate risk, a 

prophylactic dose of heparin or low molecular weight 

heparin can be prescribed. Once again, more studies are 

needed to confirm it. 
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