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Introduction & Aims: 

This randomized, controlled, single-centre, open-label trial studied the efficacy and safety of 

lopinavir–ritonavir in hospitalized adults with Covid-19. 

Design and Methods: 

199 patients were randomised to receive either standard care alone or lopinavir–ritonavir in 

addition to standard care. Inclusion criteria: Patients who had a positive RT-PCR assay for 

SARS-CoV-2, pneumonia on chest imaging and oxygen saturation of ≤ 94% on room air or a 

PaO2/FiO2 ratio of ≤ 300. The primary end point for efficacy was the time to clinical 

improvement outlined as discharge from the hospital or an improvement of two points on 

an ordinal scale. Secondary outcomes included mortality at day 2 and rate of adverse 

events. 

Results:  

The initial intention-to-treat analysis found that lopinavir–ritonavir was not associated with 

a difference in the time to clinical improvement (hazard ratio,1.31;95% confidence interval 

[CI],0.95 to 1.80) or mortality (19.2%vs.25.0%;95% CI,−17.3 to 5.7). 



A modified intention-to-treat analysis, excluding 3 patients who died prior to receiving 

lopinavir–ritonavir, demonstrated a reduction in median time to clinical improvement by 1 

day compared to standard care (hazard ratio,1.39;95% CI,1.00 to 1.91).  

Conclusion: 

No benefit was demonstrated with lopinavir–ritonavir treatment of severe COVID-19 

beyond standard care. 

Strengths: 

This trial was performed at a crucial time to provide the first experimental data in the use of 

anti-virals in severe COVID-19. Accuracy was optimised using clear, objective inclusion 

criteria. Heterogenous distribution of patients regarding duration and severity of illness and 

need for respiratory support at enrolment further strengthens this study. Additionally, the 

choice of an intention-to-treat analysis reduces results bias and type 1 errors and provides a 

more accurate evaluation of effectiveness in the real world1.  

Limitations: 

Given the modest sample size this trial was statistically unpowered to demonstrate this 

outcome. The trial was not blinded which could have resulted in a bias in patient 

assessment or in clinical decision-making. An additional limitation includes the use of 

concomitant pharmacologic interventions. 35.7% of those in the standard-care group 

received glucocorticoids versus 33.0% in the treatment group. Given the limited data on 

corticosteroids in COVID-19, this is an important confounder2. 

Interpretation, applicability, and future direction: 



COVID-19 represents a major cause of morbidity and mortality in Ireland and worldwide. 

This trial alone will not significantly change practice in Ireland however it provides important 

safety data and forms the basis of further research. 

This RCT demonstrated no benefit for the primary endpoint beyond standard care in the 

initial analysis however the modified intention-to-treat analysis demonstrated a reduction in 

time to clinical improvement of 1 day. Even this modest advantage could significantly affect 

the availability of limited resources. 

A post hoc subgroup analysis suggests that commencement of lopinavir–ritonavir within 12 

days of symptom onset reduces mortality. This finding is consistent with anti-viral studies 

demonstrating the benefit of earlier time-to-treat in influenza3 and SARS4. 

The lower incidence of severe complications including acute kidney injury, bacterial 

infection and need for mechanical ventilation for respiratory failure in the lopinavir-ritonavir 

arm prompts further study of lopinavir-ritonavir and COVID-19 related complications. 

Given that there is no approved treatment for Covid-19, this study supports continuing to 

consider this affordable and widely available drug as a treatment option for Covid-19 until 

the RECOVERY and the WHO SOLIDARITY trial data is available. 
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