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Executive Summary
The objective of the evidence review was to synthesize the current 
evidence on nirmatrelvir-ritonavir (NMV-r). NMV-r is likely safe and may 
be effective in reducing emergency department visits, hospitalization, 
and death. It appears to be comparably effective to other antivirals 
(i.e., molnupiravir and remdesivir), but NMV-r may have a higher 
incidence of mild to moderate adverse events . NMV-r also appears to 
be more effective in people who are partially vaccinated or not 
vaccinated compared to  those who are fully vaccinated. The studies 
demonstrating these findings (2 randomized controlled trials [RCTs] 
and 27 observational studies) lack a diverse lens, which may limit their 
generalizability to the population in Canada.
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Background
Several drug treatments for the management of COVID-19 are approved for use 
in Canada. Currently, the federal government, through the Public Health Agency 
of Canada, is responsible for overseeing the procurement and allocation of these 
drugs to ensure their availability for federal, provincial, and territorial health care 
systems. The following drugs, which are in high demand, are currently funded by 
the Public Health Agency of Canada: NMV-r (Paxlovid), remdesivir (Veklury), and 
tocilizumab (Actemra).

Policy Issue
Gathering post-market drug evidence on the safety, efficacy, and effectiveness of 
NMV-r is needed to help inform future decisions about its procurement, allocation, 
and equitable distribution within Canadian health care systems.

Objective
The objective of the evidence review was to synthesize the current evidence on 
NMV-r, updating an existing CADTH evidence review that was conducted when 
NMV-r was first introduced to the Canadian market (i.e., when data were limited), 
and the implementation advice was made in light of a supply shortage of NMV-r.

Policy Questions
1 What new evidence on the efficacy, effectiveness, and safety of NMV-r 

is available since the publication of the CADTH report?

2 Which patients are most likely to benefit from treatment with NMV-r?
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Results

Selection of Studies
Researchers used a systematic review approach to identify clinical trials and 
observational studies published from November 2021 onward. Twenty-nine unique 
studies across 30 publications were included in the final analysis: 2 RCTs across 3 
publications, and 27 observational studies.

Randomized Controlled Trials
Findings from the 2 RCTs suggest that, when compared to placebo or standard 
therapy, NMV-r reduces the risk of:

• progression to severe COVID-19
• hospitalization or death when treatment is started within 3 to 5 days of symptom 

onset in those who are not vaccinated.

These findings apply to outpatient adults with mild to moderate acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) infection who are considered high-risk.

Serious adverse events were rare in these 2 RCTs, and adverse events were mild to 
moderate and transient after treatment with NMV-r.

Both RCTs were assessed at a low to moderate risk of bias .

Observational Studies

Fifty-six percent of the included observational studies collected 
data during the Omicron wave. 
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NMV-r Versus No Treatment or Standard of Care
Findings from 14 observational studies suggest that NMV-r is significantly more 
effective compared to no treatment or standard of care in reducing the risk of:

• emergency department  visits
• hospitalization
• death.

These findings apply to outpatient adults with mild to moderate acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) infection who are considered high-risk, 
regardless of age or vaccination status.

These 14 studies were assessed at a moderate to high risk of bias.

NMV-r Versus Molnupiravir or Remdesivir
Findings from 19 observational studies suggest that NMV-r is comparable to 
molnupiravir or remdesivir in reducing the risk of:

• COVID-19–related hospitalization
• hospitalization from any cause
• death.

These findings apply to outpatient adults with mild to moderate SARS-CoV-2 
infection who are considered high-risk.

The incidence of mild to moderate adverse events like dysgeusia (a distorted sense 
of taste) or diarrhea may be higher in people who receive NMV-r than in those who 
receive molnupiravir or remdesivir. However, NMV-r was associated with a faster time 
to a negative test compared to molnupiravir and remdesivir.

These 19 studies were assessed at a moderate to high risk of bias.

Studies Assessing Specific Populations
The evidence review identified 5 treatment populations for NMV-r: older adults; 
recipients of a solid organ transplant; and those with inflammatory bowel disease, 
hematological malignancies, or systemic autoimmune rheumatic disease. For all 5 
populations, effectiveness was found to be similar to the general population: NMV-r 
reduces hospitalization and death compared to no treatment and is similarly effective 
compared to other treatments.



Nirmatrelvir-Ritonavir for the Treatment of COVID-19 06 / 07

Vaccination Status and Effectiveness
Grouping by vaccination status was not commonly reported in the included studies. 
However, when it was reported, NMV-r appeared to be more effective in those who 
are partially or unvaccinated compared to those who are fully vaccinated.

Limitations
There are 6 key limitations to the studies included in the evidence review. Notably, 
none of the studies grouped outcomes by racialized populations. Other limitations 
include the small number of comparators within the RCTs, the potential effect of prior 
infection on outcomes, and the moderate to critical risk of bias in more than 90% of 
the included studies.

Implications for Policy-Making
NMV-r is likely safe and may be effective in reducing emergency department visits, 
hospitalization, and death. It appears to be comparably effective to other antivirals 
(i.e., molnupiravir and remdesivir).

Results should be interpreted and used with caution due to:

• the limited generalizability of the RCT results
• the high-risk populations included in the observational studies
• the evolving and emerging evidence on the role of vaccination.
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This work was supported by CADTH and its Post-Market Drug Evaluation Program, through funding provided by Health Canada.

Disclaimer: The information in this document is made available for informational and educational purposes only and should not be used as a substitute for professional medical advice 
or as a substitute for the application of clinical judgment in respect to the care of a particular patient or other professional judgment in any decision-making process. You assume full 
responsibility for the use of the information and rely on it at your own risk. 

The Canadian Agency for Drugs and Technologies in Health (CADTH) has taken care to ensure that the information in this document was accurate, complete, and up to date when it was 
published, but CADTH does not make any guarantee to that effect. Your use of this information is subject to this disclaimer and the Terms of Use at cadth.ca. CADTH does not endorse any 
information, drugs, therapies, treatments, products, processes, or services. The views and opinions of third parties published in this document do not necessarily reflect those of CADTH. 

About CADTH: CADTH is a not-for-profit organization responsible for providing Canada’s health care decision-makers with objective evidence to help make informed decisions about the 
optimal use of drugs and medical devices in our health care system.  

About CoLab: CoLab is a pan-Canadian network of experts in applied research, scientific methods, and data analysis. CoLab members work with CADTH’s Post-Market Drug Evaluation 
Program to produce credible and timely evidence on post-market drug safety and effectiveness.  

This document is the property of the Alberta Drug and Technology Evaluation Consortium (ADTEC). CADTH has a nonexclusive, limited, royalty-free, worldwide, nontransferable, fully 
paid-up, and irrevocable licence to use the report in support of its objects and mission and reasonable operational requirements.

© 2023 Canadian Agency for Drugs and Technologies in Health

For more information on CoLab and 
its work, visit the CoLab website.

https://colab.cadth.ca/
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