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Real-world effectiveness of nirmatrelvir–ritonavir against 
BA.4 and BA.5 omicron SARS-CoV-2 variants

Over the past year of the COVID-19 pandemic, 
populations worldwide have been facing the 
constant threat of the SARS-CoV-2 omicron variant 
and its sublineages, and the high transmissibility 
and substantial immune evasion properties of the 
variants have contributed to considerable numbers 
of hospitalisations and deaths. Nevertheless, with the 
increasing availability and access to novel oral antiviral 
drugs (eg, nirmatrelvir–ritonavir and molnupiravir) and 
hybrid immunity induced by infection and COVID-19 
prime-boost vaccines, the risk of progression to severe 
disease, hospitalisation, or death has reduced.

In The Lancet Infectious Diseases, Neil R Aggarwal and 
colleagues1 reported the real-world use of nirmatrelvir–
ritonavir among high-risk outpatients with COVID-19 
during the omicron BA.2 and BA.2.12.1 (from 
March 26 to June 18, 2022) and BA.4 and BA.5 (from 
June 19 to Aug 25, 2022) waves in Colorado, USA. This 
retrospective cohort study used nirmatrelvir–ritonavir 
order in the non-hospitalised setting as the time of 
exposure, and designated the SARS-CoV-2 positive 
test date as the index date (assumed to be 1 day before 
the recorded nirmatrelvir–ritonavir order date if the 
positive test date was missing). After propensity-score 
matching, 7168 patients treated with nirmatrelvir–
ritonavir and 9361 untreated controls were included for 
analysis. Outpatient use of nirmatrelvir–ritonavir was 
associated with significantly reduced odds of 28-day 
all-cause hospitalisation (adjusted odds ratio 0·45, 
95% CI 0·33–0·62), the primary outcome of this study. 
Such clinical benefit was consistently observed during 
both omicron BA.2 and BA.2.12.1 and BA.4 and BA.5 
predominant periods. Treatment with nirmatrelvir–
ritonavir was also associated with significantly reduced 
odds of 28-day all-cause mortality. Additionally, reduced 
odds of emergency department visits after nirmatrelvir–
ritonavir administration were observed among patients 
who were treated, compared with their untreated 

counterparts, suggesting that clinically significant 
rebound requiring urgent medical care was not observed 
more frequently among users of oral antivirals.

This study has provided timely information on the 
effectiveness of nirmatrelvir–ritonavir against different 
sublineages of the omicron SARS-CoV-2 variant in a 
population with high COVID-19 vaccination coverage 
(over 78% of patients had received at least one dose, 
and over 57% had been boosted). Although several 
meta-analyses concluded similar reductions in the risk 
of hospitalisation or death with nirmatrelvir–ritonavir 
use, the studies included were primarily done during the 
predominance of the delta variant (the pivotal EPIC-HR 
trial) or omicron BA.1 and BA.2 (most observational 
studies);2–4 hence, this study by Aggarwal and colleagues 
has added information on the real-world use of 
nirmatrelvir–ritonavir against omicron BA.4 and BA.5 
sublineages, which are prevailing in some parts of the 
world. Another preprint cohort study has identified 
similar protection against hospitalisation and death with 
nirmatrelvir–ritonavir use during a period characterised 
by the growth of omicron BA.5, yet its effectiveness 
appeared to have attenuated slightly compared with 
the pre-BA.5 period.5 Two more observational studies 
showed similar clinical benefits of early nirmatrelvir–
ritonavir use in outpatients with COVID-19 against 
various omicron sublineages, including BA.4 and BA.5; 
however, the results were not stratified to confirm the 
oral antiviral effectiveness against BA.4 and BA.5.6,7

Acknowledging the absence of a SARS-CoV-2 positive 
test date for the majority of their patients treated with 
nirmatrelvir–ritonavir, Aggarwal and colleagues1 did a 
sensitivity analysis using a 3-day difference between 
the oral antiviral order date and assumed positive test 
date, and obtained similar results. Notably, symptom 
duration before the nirmatrelvir–ritonavir order date 
was also not available, and the missingness of these data 
might preclude accurate interpretation of the findings in 
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relation to the optimal timing of oral antiviral initiation, 
as evidence has shown that late receipt of nirmatrelvir–
ritonavir (>5 days after symptom onset) was associated 
with a considerable decrease in treatment effectiveness 
against hospitalisation and death.7

At the time of writing, emerging and recombinant 
variants of omicron continue to pose an imminent threat 
to public health, especially XBB.1.5 and BQ.1.1, which have 
even greater immune evasion capabilities than BA.5. While 
in-vitro evidence has shown susceptibility of BQ.1.1 and 
XBB to remdesivir, molnupiravir, and nirmatrelvir similar 
to omicron BA.2 and BA.5,8 real-world studies are needed 
to evaluate relative effectiveness in different populations 
and health-care settings. This need is particularly relevant 
in the assessment of cost-effectiveness for different 
therapeutic strategies and their prioritisation for various 
patient populations, as the number needed to treat to 
prevent one case of severe COVID-19 might also increase 
in view of the growing population immunity.5,9 Further 
research is needed to investigate the COVID-19 rebound 
phenomenon and its associated clinical consequences 
among oral antiviral users and non-users infected with 
emerging or recombinant variants, as higher incidences 
of COVID-19 rebound infections and symptoms after 
nirmatrelvir–ritonavir treatment have been observed 
in a patient cohort with omicron BA.5 patient cohort 
compared with a cohort with BA.2.12.1.10 Finally, active 
pharmacovigilance programmes and monitoring of any 
viral mutations that might confer resistance to existing 
antivirals remain crucial.
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Potential for improvement in governance and national 
action plans to overcome antimicrobial resistance

With more than 1·2 million deaths directly attributable 
to infections with resistant bacteria in 2019,1 the 
constantly increasing burden of antimicrobial resistance 
is a leading cause of death, disability, and economic loss 
in every region and country globally. Antimicrobials 
are a global public good that need protection from 
a “tragedy of the commons”.2 Protecting people 
from overuse of antibiotics, misuse of antibiotics, 
and infections, particularly infections with resistant 
bacteria, requires both global action and nationally 
targeted responses. However, antimicrobial resistance 

is a complex multisectoral and multifactorial process. 
Interventions should be coordinated via overarching 
plans that are sustained by robust governance 
frameworks. For example, member countries of WHO 
endorsed the Global Action Plan (GAP) on antimicrobial 
resistance in 2015, which explicitly requests countries 
develop national action plans (NAPs), identify priorities, 
allocate resources for NAP implementation, and 
establish national and local governance arrangements.

In The Lancet Infectious Diseases, Jay Patel and 
colleagues3 developed and measured governance 
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