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Abstract

Aims: To update our previously reported systematic review and meta-analysis of observational studies on cardiovascular drug

exposure and COVID-19 clinical outcomes by focusing on newly published randomized controlled trials (RCTs). Methods: More

than 500 databases were searched between 1-Nov-2020 and 2-Oct-2021 to identify RCTs that were published after our baseline

review. One reviewer extracted data with other reviewers verifying the extracted data for accuracy and completeness. Results:

After screening 22,414 records, we included 24 and 21 RCTs in the qualitative and quantitative syntheses, respectively. The

most investigated drug classes were angiotensin-converting enzyme inhibitors (ACEIs)/angiotensin receptor blocker (ARBs)

and anticoagulants, investigated by 10 and 11 studies respectively. In meta-analyses, ACEI/ARBs did not affect hospitalization

length (mean difference/MD -0.42, 95% CI -1.83; 0.98 days, n=1183), COVID-19 severity (risk ratio/RR 0.90, 95% CI 0.71; 1.15,

n=1661) and mortality (RR 0.92, 95% CI 0.58; 1.47, n=1646). Therapeutic anticoagulation also had no effect (hospitalization

length MD -0.29, 95% CI -1.13 to 0.56 days, n=1449; severity RR 0.86, 95% CI 0.70;1.04, n=2696; and, mortality RR 0.93,

95% CI 0.77;1.13, n=5689). Other investigated drug classes were antiplatelets (aspirin, 2 trials), antithrombotics (sulodexide, 1

trial), calcium channel blockers (amlodipine, 1 trial) and lipid modifying drugs (atorvastatin, 1 trial). Conclusion: Moderate- to

high-certainty RCT evidence suggests that cardiovascular drugs such as ACEIs/ARBs are not associated with poor COVID-19

outcomes, and should therefore not be discontinued. These cardiovascular drugs should also not be initiated to treat or prevent

COVID-19 unless they are needed for an underlying currently approved therapeutic indication.
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A. Hospitalizationa 

 

First Author/Trial acronym (Country) 

DOACS 

(Events/Total) 

Placebo 

(Events/Total) 

 

Risk Ratio (95% CI) 

 

Favours DOACS 

  

Favours Placebo 

 

Weight, % 

        Risk of Bias Domains 

    1        2       3        4        5        6 

Ananworanich, J (USA) 2/192 5/199 0.41 (0.08; 2.11) 

 

67.7 
 

 Connors, JM/ACTIV-4B (USA)b 3/278 0/136 3.43 (0.18; 65.95) 32.3 

Random-effects model                                    5/470 

(Q = 1.51; df = 1; P = 0.2197; I2 = 33.6%) 

 

5/335 0.82 (0.12; 5.68) 100  

                  0.1         0.5   1    2           10   

B. Hospitalization length, days 

 

 

First Author/Trial acronym (Country) 

Therapeutic  

anticoagulationc  

Total           Mean (SD) 

Standard/prophylactic  

anticoagulationc  

Total           Mean (SD) 

 

       

MD (95% CI) 

Favours  

Therapeutic  

anticoagulation 

Favours  

Standard/prophylactic  

anticoagulation 

 

 

Weight, % 

 

       Risk of Bias Domains 

    1        2       3       4        5       6 

Lemos, ACB/HESACOVID (Brazil) 10 29.33 (11.18) 10 30.33 (12.90) -1.00 (-11.58; 9.58) 

 

0.6 
 

 

Lopes, RD/ACTION (Brazil)d 310 8.10 (7.20) 304 7.80 (7.50) 0.30 (-0.86; 1.46) 38.0 

Sadeghipour, P/INSPIRATION (Iran) 276 5.67 (5.96) 286 6.67 (5.96) -1.00 (-1.99; -0.01) 47.6 

Spyropoulos, AC/HEP-COVID (USA) 129 12.20 (9.30) 124 11.60 (8.20) 0.60 (-1.56; 2.76) 13.8 

Random-effects model                                    725  

(Q = 3.63; df = 3; P = 0.3046; I2 = 17.3%) 

 

724 -0.29 (-1.13; 0.56) 100  

        -10           -5             0             5            10                                    

C. Severity 

 

 

 

First Author/Trial acronym (Country) 

 

Therapeutic  

anticoagulationc 

(Events/Total) 

Standard/ 

prophylactic  

anticoagulationc  

(Events/Total) 

 

 

 

Risk Ratio (95% CI) 

 

Favours  

Therapeutic  

anticoagulation 

 

 Favours  

Standard/prophylactic  

anticoagulation 

 

 

 

Weight, % 

 

       

       Risk of Bias Domains 

    1        2       3        4        5        6 

Lawler, PR/REMAP-CAP, ACTIV-4A, and ATTACC (9 countries)e 129/1181 127/1050 0.90 (0.72; 1.14) 

 

73.1 

 Sholzberg, M/RAPID COVID COAG (6 countries) 37/228 52/237 0.74 (0.51; 1.08) 26.9 

Random-effects model                                                                           166/1409 

(Q = 0.70; df = 1; P = 0.3789; I2 = 0.0%) 

 

179/1287 0.86 (0.70; 1.04) 100  

                        0.75         1                1.5   

D. Mortality 

 

 

 

First Author/Trial acronym (Country) 

 

Therapeutic  

Anticoagulationc  

(Events/Total) 

Standard/ 

prophylactic  

anticoagulationc  

(Events/Total) 

 

 

 

Risk Ratio (95% CI) 

 

Favours  

Therapeutic  

anticoagulation 

 

 Favours  

Standard/prophylactic  

anticoagulation 

 

 

 

Weight, % 

 

       

       Risk of Bias Domains 

1        2       3        4        5        6 

Lemos, ACB/HESACOVID (Brazil)f 2/10 5/10 0.40 (0.10; 1.60) 

 

1.8 

 

Lopes, RD/ACTION (Brazil)d 35/310 23/304 1.49 (0.90; 2.46) 10.0 

Sadeghipour, P/INSPIRATION (Iran)g 119/276 117/286 1.05 (0.87; 1.28) 23.4 

Goligher, EC/REMAP-CAP, ACTIV-4A, and ATTACC (10 countries) 199/534 200/564 1.05 (0.90; 1.23) 25.5 

Lawler, PR/REMAP-CAP, ACTIV-4A, and ATTACC (9 countries) 86/1180 86/1046 0.89 (0.67; 1.18) 18.3 

Sholzberg, M/RAPID COVID COAG (6 countries) 4/228 18/237 0.23 (0.08; 0.67) 3.0 

Connors JM/ACTIV-4B (USA)h,i 0/143 0/135 Zero deaths 0.0 

Perepu, US (USA) 13/87 18/86 0.71 (0.37; 1.37) 6.9 

Spyropoulos, AC/HEP-COVID (USA) 25/129 31/124 0.78 (0.49; 1.23) 11.1 

Random-effects model                                                                           483/2897 

(Q = 14.89; df = 7; P = 0.0375; I2 = 53.0%) 

 

498/2792 0.93 (0.77; 1.13) 100  

      0.1                  0.5       1        2                    10   

Figure 3. 
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