
Full versus prophylactic-intermediate doses of 
anticoagulants in COVID-19: a meta-analysis

Coronavirus disease-19 (COVID-19) is a serious pandemic 
associated with an elevated risk of venous and arterial 
thrombosis.1 There is no consensus on the anticoagulant 
approach to be implemented to reduce the thrombotic 
risk; thus, most international guidelines recommend stan-
dard thromboprophylaxis with use of intermediate doses 
restricted to high-risk and critically ill patients.2 Thera-
peutic dosage superiority of anticoagulants in reducing 
thrombosis in moderately but not severely ill patients or 
uncertain cost-benefit of full-intermediate anticoagula-
tion versus prophylactic doses were reported by previous 
meta-analyses.3,4 Therefore, we decided to perform a new, 
updated meta-analysis of randomized clinical trials com-
paring the effects of full anticoagulation (FA) versus pro-
phylactic-intermediate anticoagulation (PIA) on death and 
thrombotic-related events in COVID-19 patients. 

Eligibility criteria 
Types of studies: randomized clinical trial studies that as-
sessed the effect of therapeutic versus prophylactic anti-
coagulant therapy in COVID-19 hospitalized patients. No 
language, publication date, or publication status restric-
tions were imposed. We conducted all analyses according 
to the intention-to-treat principle. For trials with a fac-
torial design, we based main results on 2-way analyses, 
that is, all trial participants receiving FA were compared 
with all those treated with PIA dose.  

Information sources 
The studies were identified by searching electronic data-
bases. This search was applied to Pubmed, ISI Web of 
Science, SCOPUS and Cochrane database. The last search 
was run on November 14, 2021. Reference lists of all 
studies included in the present meta-analysis were 
screened for potential additional eligible studies.  

Search 
Two investigators independently searched in the electronic 
databases combining the following text terms and MeSH 
terms: "COVID-19"[All Fields] OR "COVID-19"[MeSH Terms] 
OR "SARS-CoV-2"[All Fields] OR "sars-cov-2"[MeSH Terms] 
OR "Severe Acute Respiratory Syndrome Coronavirus 2"[All 
Fields] OR "NCOV"[All Fields] OR "2019 NCOV"[All Fields] 
AND ("thrombosis"[MeSH Terms] OR "thrombosis"[All 
Fields])) AND ("anticoagulants"[Pharmacological Action] OR 
"anticoagulants"[MeSH Terms] OR "anticoagulants"[All 
Fields] OR "anticoagulant"[All Fields]) AND "humans"[MeSH 
Terms]Studies. We limited our search to human studies.  

Study selection 
Two authors independently reviewed the titles and ab-
stracts generated by the search. Studies were excluded if 
the title and/or abstract showed that the papers did not 
meet the selection criteria of our meta-analysis. Studies 
not including a control group and animal studies were ex-
cluded. Case reports, editorials, commentaries, letters, re-
view articles, guidelines were also excluded from the 
analysis. We defined the following exclusion criteria: (i) 
studies that included only the intermediate anticoagula-
tion; (ii) studies unrelated to our topic; (iii) studies without 
randomization assignment of the treatment. A flowchart 
of the selection studies is reported in the Online Supple-
mentary Figure S1. 

Main analysis 
We evaluated the effect of FA versus PIA dose in COVID-
19 hospitalized patients. Our primary outcome was to 
compare the effect of these treatments on death and 
thrombotic events. Our secondary endpoints were the 
comparison of these treatments on death, arterial and ve-
nous thrombotic events, arterial thrombotic events and 
VTE; the safety endpoint was to evaluate the effect on 
major bleedings. This meta-analysis was conducted and 
reported according to the PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-Analysis) State-
ment issued in 2009. 

Statistical analysis  
We allocated the results of each trial as dichotomous fre-
quency data. Risk ratios (RR) and 95% confidence intervals 
(CI) were calculated. Data were pooled and compared 
with a random-effect model. We calculated the number 
needed to treat (NNT) and the number needed to harmful 
(NNH) as the reciprocal of the absolute risk reduction 
(ARR).  
Statistical heterogeneity was calculated by the I2. Pres-
ence of publication bias was explored using funnel plots 
of effect size against standard error and Egger's test. The 
software Comprehensive Meta Analysis (version 2.2.064, 
USA, 2011) and R (version 3.1.2, Vienna, 2014) supported 
the analysis.  
Seven studies5-11 evaluated the effect of FA versus PIA. The 
relevant parameters of each study are reported in the 
Table 1. Antiplatelet drugs were more frequently used in 
patients treated with FA (11.9%) versus PIA (10.6%). A het-
erogeneous definition of the severity of COVID-19 infec-
tion was found among the studies. Briefly, we considered 
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as severe patients those: hospitalized at admission in an 
intensive care unit (ICU), or with respiratory failure requi-
ring mechanical ventilation or organ support as high flow 
oxygen, extracorporeal life support, vasopressors, or ino-
tropes. Comparison between subgroups with severe and 
non-severe disease was prespecified analysis. Funnel 
plots are reported in the Online Supplementary Figure S2. 

No difference was observed between the rates of death 
and thrombotic events (as composite outcome) in pa-
tients treated with FA (16.5%) versus PIA (19.9%) in seven 
studies including 4,734 patients (Figure 1A). Subgroup 
analysis according to severity showed a lower rate of this 
composite outcome in patients treated with FA as com-
pared to those treated with PIA in non-severe (RR=0.53, 

Figure 1. Forrest plots of death and thrombotic events. (A) Forest plots for death and thrombotic events according to the sub-
groups for full anticoagulation (FA) and prophylactic-intermediate anticoagulation (PIA) doses. (B) Forest plots for death according 
to the subgroups for FA and PIA doses. (C) Forest plots for arterial and venous and thrombotic events according to the subgroups 
for FA and PIA doses.
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95% CI: 0.30-0.94), but not in severe patients (Figure 1A).  
No difference was observed between the rates of death 
in patients treated with FA (15.4%) and PIA (14.8%) in seven 
studies including 4,741 patients (Figure 1B).  
In seven studies including 4,732 patients a difference was 
observed between the rates of arterial and venous throm-
botic events in patients treated with FA (4.0%) compared 
to those treated with PIA (7.2%, RR=0.58, 95% CI: 0.45-

0.76), both in severe and non-severe patients (Figure 1C). 
In six studies (n=4,667 patients) a difference was observed 
between the rate of venous thrombotic events (VTE) in FA 
(2.7%) versus PIA patients (5.9%, RR=0.47, 95% CI: 0.35-
0.63), both in severe and non-severe patients (Figure 2A).  
No significant difference was observed between the rates 
of arterial thrombotic events in three studies including 
1,332 patients treated with FA or PIA (Figure 2B).  

Figure 2. Forrest Plots of thrombotic events and bleeding. (A) Forest plots for venous thrombotic events according to the sub-
groups for full anticoagulation (FA) and prophylactic-intermediate anticoagulation (PIA) doses. (B) Forest plots for arterial throm-
botic events. (C) Forest plots for major bleeding events according to the subgroups for FA and PIA doses. 
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Six studies, including 4,650 patients, reported major 
bleeding rates. Major bleeding was observed with an 
higher rate in FA (2.5%) versus PIA patients (1.4%, Figure 
2C).  
Number needed to treat (NNT) and number needed to 
harm (NNH) values for major bleedings and several out-
comes are reported in the Online Supplementary Figure 
S3, in all studies and according to severity. 
The study suggests a beneficial effects of FA towards ve-
nous thrombosis compared to PIA COVID-19 patients. 
Even if the risk of major bleeding is higher in FA-treated 
patients, the overall cost benefit of treatments is in favor 
of FA. 
It is, so far, unclear whether FA is superior to lower doses 
of anticoagulants such as PIA on the incidence of death, 
arterial and venous thrombosis, and major bleeding in 
COVID-19 patients. The results of the present study show 
that, in comparison with PIA, FA did not affect the rate of 
death or arterial thrombosis but reduced the incidence of 
venous thrombosis interdependently of the clinical pres-
entation, ie., either severe or non-severe disease. As ex-
pected, the rate of major bleeding was higher in patients 
on FA. Concomitant treatment with antiplatelet drugs may 
be an important confounder as we would expect a higher 
risk of bleeding in patients under full anticoagulation12 but 
lack of clinical information on this specific subgroup pre-
cludes definite conclusion.  
The study has implications and limitations. Even if the full 
anticoagulation did not reduce the risk of death, the posi-
tive impact on VTE is of clinical relevance for the man-
agement and the potentially harmful long term effects of 
VTE; in accordance with this, for VTE and major bleeding 
the NTT and NNH are 31 and 90 respectively and NTT/NNH 
0.34. This finding adds more to the previous meta-ana-
lyses3,4 as the bleeding risk seems to be lower and the 
cost-benefit in favor of full anticoagulation in either mod-
erate or severely ill patients. Clinical outcomes were re-
stricted to 30-day followup, thereby it is unclear the 
impact of several anticoagulant regimens on clinical out-
comes, death included, during long term followup. 
In conclusion, the results of this meta-analysis suggest 
the potential usefulness of FA to reduce VTE in COVID-
19 patients with either severe or non-severe disease. 

Further RCT with large sample size are needed to sup-
port this finding. 

Authors 

Lorenzo Loffredo,1 Augusto Di Castelnuovo,2 Giovanni Alfonso 

Chiariello,3,4 Pasquale Pignatelli1 and Francesco Violi2,5 
 
1Department of Clinical Internal Medicine, Anesthesiologic and 

Cardiovascular Sciences, Sapienza University of Rome, Rome; 
2Mediterranea Cardiocentro, Napoli; 3Cardiovascular Sciences 

Department, Agostino Gemelli Foundation Polyclinic IRCCS, Rome; 
4Catholic University of The Sacred Heart, Rome and 5Sapienza 

University of Rome, Rome, Italy. 

 

Correspondence:  

F. VIOLI - francesco.violi@uniroma1.it 

L. LOFFREDO - lorenzo.loffredo@uniroma1.it 

 

https://doi.org/10.3324/haematol.2022.280652 

 

Received: January 7, 2022. 

Accepted: March 22, 2022. 

Prepublished: March 31, 2022. 

 
©2022 Ferrata Storti Foundation 
Haematologica material is published under a CC-BY-NC license  
 

Disclosures 

No conflicts of interest to disclose. 

 

Contributions 

FV and LL developed the study concept and design; data: PP, ADC, 

LL and FV analyzed and interpreted data; FV and LL wrote the 

initial draft; PP, ADC and GAC critically revised the manuscript for 

important intellectual content; ADC and LL performed the 

statistical analysis.   

 

Data-sharing statement 

All the data used to support the results of this study are available 

from the corresponding author upon request.

References

   1. Violi F, Pastori D, Cangemi R, Pignatelli P, Loffredo L. 
Hypercoagulation and antithrombotic treatment in 
Coronavirus 2019: a new challenge. Thromb Haemost. 
2020;120(6):949-956. 

  2. Spyropoulos AC, Levy JH, Ageno W, et al. Scientific and 
standardization committee communication: clinical guidance 
on the diagnosis, prevention, and treatment of venous 
thromboembolism in hospitalized patients with COVID-19. J 
Thromb Haemost. 2020;18(8):1859-1865. 

  3. Ortega-Paz L, Galli M, Capodanno D, et al. Safety and efficacy 
of different prophylactic anticoagulation dosing regimens in 
critically and non-critically ill patients with COVID-19: a 
systematic review and meta-analysis of randomized 
controlled trials. Eur Heart J Cardiovasc Pharmacother.  
2021 Sep 14. [Epub ahead of print] 

  4. Sholzberg M, da Costa BR, Tang GH, et al. Randomized trials 
of therapeutic heparin for COVID-19: a meta-analysis. Res 
Pract Thromb Haemost. 2021;5(8):e12638. 

 Haematologica | 107 August 2022 

1938

LETTER TO THE EDITOR



  5. Lopes RD, de Barros ESPGM, Furtado RHM, et al. Therapeutic 
versus prophylactic anticoagulation for patients admitted to 
hospital with COVID-19 and elevated D-dimer concentration 
(ACTION): an open-label, multicentre, randomised, controlled 
trial. Lancet. 2021;397(10291):2253-2263. 

  6. Spyropoulos AC, Goldin M, Giannis D, et al. Efficacy and safety 
of therapeutic-dose heparin vs standard prophylactic or 
intermediate-dose heparins for thromboprophylaxis in high-
risk hospitalized patients with COVID-19: the HEP-COVID 
randomized clinical trial. JAMA Intern Med.  
2021;181(12):1612-1620. 

   7. Sholzberg M, Tang GH, Rahhal H, et al. Effectiveness of 
therapeutic heparin versus prophylactic heparin on death, 
mechanical ventilation, or intensive care unit admission in 
moderately ill patients with covid-19 admitted to hospital: 
RAPID randomised clinical trial. BMJ. 2021;375:n2400. 

  8. Investigators A, Investigators AC-a, Investigators R-C, et al. 
Therapeutic anticoagulation with heparin in noncritically ill 
patients with Covid-19. N Engl J Med. 2021;385(9):790-802. 

  9. Investigators R-C, Investigators AC-a, Investigators A, et al. 
Therapeutic anticoagulation with heparin in critically ill 
patients with Covid-19. N Engl J Med. 2021;385(9):777-789. 

 10. Lemos ACB, do Espirito Santo DA, Salvetti MC, et al. 
Therapeutic versus prophylactic anticoagulation for severe 
COVID-19: a randomized phase II clinical trial (HESACOVID). 
Thromb Res. 2020;196:359-366. 

  11. Marcos M, Carmona-Torre F, Vidal Laso R, et al. Therapeutic 
vs. prophylactic bemiparin in hospitalized patients with non-
severe COVID-19 (BEMICOP): an open-label, multicenter, 
randomized trial. Thromb Haemost. 2021;122(2):295-299. 

 12. Schaefer JK, Errickson J, Li Y, et al. Adverse events associated 
with the addition of aspirin to direct oral anticoagulant 

 Haematologica | 107 August 2022 

1939

LETTER TO THE EDITOR




