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NIRMATRELVIR and RITONAVIR (PAXLOVID) - Information for Health-Care Providers 
Summary Information 

Background: 

Nirmatrelvir is a new antiviral given in combination with ritonavir for the treatment of COVID-19. 
The trade name of the combination is PAXLOVID®. Early treatment with nirmatrelvir and 
ritonavir was shown to reduce the risk of hospitalization or death from mild to moderate COVID-
19 in high-risk unvaccinated adults.1,2 

Mechanism of action: 

Nirmatrelvir inhibits the activity of the SARS-CoV-2 virus’ main protease (Mpro).  Inhibition of 
Mpro renders the virus incapable of processing polyprotein precursors, which prevents the virus 
from replicating.1,2 

Ritonavir is a protease inhibitor normally used in the treatment of HIV-1 infection.3 Ritonavir 
does not have any activity against SARS-CoV-2 Mpro. Ritonavir acts as a pharmacokinetic 
enhancer by inhibiting the cytochrome P450 (CYP) 3A-mediated metabolism of nirmatrelvir, 
which results in increased plasma concentrations of nirmatrelvir.1,2 

Efficacy: 

The phase 3 portion of a double-blind, randomized, controlled trial compared nirmatrelvir and 
ritonavir to placebo in high-risk unvaccinated adults with mild to moderate COVID-19.1,2 In this 
trial, nirmatrelvir and ritonavir compared to placebo, reduced the risk of hospitalization for any 
cause or death through day 28 (0.8% vs. 6.3%, respectively).1,2  

Dosing: 

The dose of nirmatrelvir is 300 mg by mouth every 12 hours taken at the same time as ritonavir 
100 mg by mouth every 12 hours for 5 days, beginning within five days of symptom onset and 
positive SARS-CoV-2 RT-PCR assay.1,2 

Dosage adjustment in kidney impairment: 

For patients with an eGFR greater than or equal to 30 and less than 60 mL/min, the dose of 
nirmatrelvir should be reduced to 150 mg by mouth every 12 hours taken at the same time as 
ritonavir 100 mg by mouth every 12 hours for 5 days, beginning within five days of symptom 
onset and positive SARS-CoV-2 RT-PCR assay.1 

Missed doses: 

If a dose is missed, it may still be taken if it is within 8 hours of the normal dosing time, with 
resumption of the routine dosing schedule at the next time the dose is due.1 If a dose is missed 
by more than 8 hours the missed dose should not be administered, and the routine dosing 
schedule should be resumed when the next  dose is due.1 Do not double the dose to make up 
for missed doses.1 

 

Severe kidney or liver disease: 

Patients who have kidney or liver disease may not be eligible to receive nirmatrelivir and 
ritonavir based on the severity of their disease. For further information, please see “Dosing 
considerations in special populations” in expanded detail below. 
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Contraindications: 

1. Significant drug interactions with concomitant medications that cannot be managed by 
transiently holding therapy or dose modification; see https://www.covid19-
druginteractions.org/checker or FACT SHEET FOR HEALTHCARE PROVIDERS: 
EMERGENCY USE AUTHORIZATION FOR PAXLOVID (fda.gov), 

2. Severe liver disease (Child Pugh C cirrhosis) 
3. Pregnancy & breastfeeding 

Several groups of patients were excluded from trials, based on their past or current medical 
status. For further information, please see expanded detail in the “Contraindications” section 
below. 

Adverse events/safety: 

In the phase 3 clinical trial, the most common adverse events attributable to nirmatrelvir and 
ritonavir included diarrhea, nausea, and dizziness.1,2 

Concerns have been raised regarding toxicities and adverse events attributable to ritonavir 
when used in the treatment of HIV-1 infection (e.g. adverse liver-related events).3,4 For further 
information, please see expanded detail in the “Adverse events and safety” section below. 

Drug interactions: 

Nirmatrelvir and ritonavir carries a substantial risk of drug-drug interactions. Several tools are 
available to support prescribers:  
 
Shared Health Paxlovid Drug Interaction table: https://sharedhealthmb.ca/files/covid-19-
paxlovid-drug-interactions.pdf.  
 
University of Liverpool Drug Interaction Group: https://www.covid19-
druginteractions.org/checker  
 
Health Canada Product Monograph: https://covid-vaccine.canada.ca/info/pdf/paxlovid-pm-
en.pdf detailed drug interaction tables, including clinical decision support starting on p15]  
 
Nirmatrelvir is a substrate of CYP 3A4, and of P-glycoprotein (Pgp)/multidrug resistance protein 
1 (MDR1).1 Medications or other substances which inhibit or induce these enzymes and 
transporters may result in altered pharmacokinetics of nirmatrelvir. Concurrent use of certain 
medications which affect the function of these enzymes and transporters may be 
contraindicated. For further information, please see expanded detail in the “Drug Interaction” 
section below.  
 
Ritonavir is known to inhibit or induce multiple different transporters and enzymes. For further 
information, please see expanded detail below.  
 

 

 

 

 

https://www.covid19-druginteractions.org/checker
https://www.covid19-druginteractions.org/checker
https://www.covid19-druginteractions.org/checker
https://www.fda.gov/media/155050/download
https://www.fda.gov/media/155050/download
https://www.fda.gov/media/155050/download
https://sharedhealthmb.ca/files/covid-19-paxlovid-drug-interactions.pdf
https://sharedhealthmb.ca/files/covid-19-paxlovid-drug-interactions.pdf
https://www.covid19-druginteractions.org/checker
https://www.covid19-druginteractions.org/checker
https://covid-vaccine.canada.ca/info/pdf/paxlovid-pm-en.pdf
https://covid-vaccine.canada.ca/info/pdf/paxlovid-pm-en.pdf


  

Jan. 21, 2022              NIRMATRELVIR and RITONAVIR (PAXLOVID) information for health-care providers 3 

NIRMATRELVIR and RITONAVIR (PAXLOVID) – Expanded Information 

Dosing considerations in special populations: 

Nirmatrelvir and ritonavir has not been studied in patients with severe kidney or liver disease. 

Patients were excluded from nirmatrelvir and ritonavir phase 2/3 trials if they had severe chronic 
kidney impairment, defined as an estimated glomerular filtration rate (eGFR) less than 30 
mL/min or requiring dialysis.1,2 Subjects with mild or moderate kidney impairment may have a 
greater exposure to nirmatrelvir.1,2 Current recommendations for patients with an eGFR greater 
than or equal to 30 and less than 60 mL/min (as calculated using the CKD-EPI formula) are to 
decrease the dose of nirmatrelvir from 300 mg (two 150 mg tablets) by mouth twice daily, to 150 
mg (one 150 mg tablet) by mouth twice daily (both doses to be taken along with ritonavir 100 
mg by mouth twice daily).1,2 Note that PAXLOVID is currently packaged with two nirmatrelvir 
150 mg tablets and one ritonavir 100 mg tablet for each dose, therefore patients requiring a 
nirmatrelvir dosage reduction must be informed that they should only ingest one out of the two 
150 mg tablets per dose. 

Patients with severe liver impairment (e.g. Child-Pugh Class C) have not been assessed with 
regard to the safety and pharmacokinetics of nirmatrelvir and ritonavir.1,2 No dosage adjustment 
of nirmatrelvir and ritonavir is required for patients with Child-Pugh Class A and B liver 
disease.1,2 Ritonavir has previously been implicated in elevations of hepatic transaminases, 
jaundice, and the development of clinical hepatitis, therefore use is not recommended in 
patients with Child-Pugh Class C liver failure. 1,2 

Being overweight (defined as body mass index greater than 25 kg/m2) was considered to be a 
risk factor for progression to severe illness in the nirmatrelvir and ritonavir phase 2/3 clinical 
trials.1,2 There is currently no other information or data available regarding the effect of 
overweight or obesity on the pharmacokinetics or clinical outcomes in patients treated with 
nirmatrelvir and ritonavir. 

Eligibility & contraindications/exclusionary criteria: 

To qualify for this treatment, patients must meet the following criteria: 

Confirmed SARS-CoV-2 infection by COVID-19 test AND 
COVID-19 symptoms less than 5 days AND 

one of the following: 

Group 1 
- Unvaccinated or partially vaccinated, AND;  
- Have no prior history of COVID-19 infection, AND; 
- 40 years or older 

Group 2 

- Unvaccinated or partially vaccinated, AND;  
- Have no prior history of COVID-19 infection, AND; 
- 18-40 years old, AND; 
- Conditions/risk factors such as diabetes, smoking, obesity, 

heart disease, kidney disease, lung disease, or cancer 
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Group 3 
- 18 years or older (regardless of vaccination status or 

previous COVID-19 infection) AND; 
- Immunocompromised* 

Group 4 

- Indigenous, AND; 
- 40 years and older; AND; 
- Two doses of COVID-19 vaccine; AND 
- >4 months since second dose; AND 
- 1 comorbidity  

*Individuals in this category who are <14 days post booster dose are 
also candidates 

Group 5 

- 50 years and older; AND 
- Two doses of COVID-19 vaccine; AND 
- >4 months since second dose; AND 
- 1 comorbidity 

*Individuals in this category who are <14 days post booster dose are 
also candidates 

*As confirmed by RT-PCR within the previous 5 days, or rapid antigen test if performed by health care worker 

**I.e. COVID-19 symptoms that are less severe than “severe” or “critical” disease defined as: 

Severe COVID-19 must have ONE or MORE of the following: shortness of breath at rest as assessed by the investigator; respiratory 
rate ≥30 breaths per minute; heart rate ≥125 beats per minute; SpO2 ≤93% on room air or, on supplemental oxygen for a reason 
other than COVID-19 which HAS NOT increased since onset of COVID-19 signs/symptoms; on supplemental oxygen for a reason 
other than COVID-19 which HAS increased since; onset of COVID-19 signs/symptoms, regardless of SpO2; on >4 liters/min 
supplemental oxygen for COVID-19 (but was not previously on supplemental oxygen), regardless of SpO2; PaO2/FiO2 <300;  

AND Must NOT have respiratory failure, shock, or multi-organ dysfunction/failure (see definitions in Critical COVID-19 below) 

Critical COVID-19 must have ONE or MORE of the following:  

Respiratory failure defined based on resource utilization requiring at least 1 of the following: endotracheal intubation and mechanical 
ventilation; oxygen delivered by high-flow nasal cannula (heated, humidified, oxygen delivered via reinforced nasal cannula at flow 
rates >20 L/min with fraction of delivered oxygen ≥0.5); noninvasive positive pressure ventilation; ECMO; clinical diagnosis of 
respiratory failure (i.e., clinical need for 1 of the preceding therapies, but preceding therapies not able to be administered in setting 
of resource limitation), OR; 

Shock defined as requiring vasopressors, OR; 

Multi-organ dysfunction/failure defined as participants that are acutely ill with evidence of either dysfunction or failure, at the 
discretion of the investigator, of more than 1 of the following organ systems: respiratory, cardiovascular, renal, hematologic, hepatic, 
and/or central nervous systems 

***Examples including but not limited to one of the following: active treatment for solid tumor or hematological malignancies; solid 
organ transplant recipient receiving immunosuppressive drug therapy; receiving CAR-T cell therapy or hematopoietic stem cell 
transplant within the last 2 years; moderate to severe primary immunodeficiency; HIV infection (without any specified exclusionary 
criteria); active receipt of anti-B cell therapies (e.g. rituximab, ocrelizumab, obinutuzumab); high-dose systemic steroids (> 20mg 
prednisone equivalent daily for at least 14 days); Alkylating agents (e.g. cyclophosphamide, cisplatin), antimetabolites (e.g. 
methotrexate, 5-flucytosine); Anti-TNF agents (e.g. infliximab, adalimumab) 

• Exclusionary criteria for nirmatrelvir and ritonavir in clinical trials: 
o Current hospitalization for COVID-19, or expected to need hospitalization for COVID-

19  
o Reduced eGFR less than 30 mL/min as measured by CKD-EPI formula, or dialysis 
o Severe active liver disease (e.g. Child-Pugh class C cirrhosis) 
o HIV infection AND any of the following criteria: 

 Recent HIV viral load greater than 400 copies/mL (regardless of CD4 count), 
OR; 
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 Receiving anti-retroviral medications which may significantly affect the 
concentrations or efficacy of any component either nirmatrelvir or ritonavir 

o Suspected or confirmed concurrent active systemic infection other than COVID-19 
o Preceding or concurrent receipt of other treatments for COVID-19, including – but not 

limited to – monoclonal antibodies (e.g. casirivimab and imdevimab, sotrovimab), or 
Paxlovid (nirmatrelvir and ritonavir) 

o O2 saturation less than 92% on room air, or on their standard home O2 

supplementation for those who regularly receive chronic O2 oxygen for an underlying 
lung condition 

o Unwilling to use effective contraception for the entire duration of treatment, as well as 
following ingestion of final dose of nirmatrelvir and ritonavir until 4 days post-therapy  
 NOTE: If patients are using a combined estrogen/progestogen hormonal 

contraceptive (e.g. oral, intravaginal, transdermal, or injectable), or an oral or 
injectable progestogen-only hormonal contraceptive, then they must use an 
additional effective barrier contraceptive method until subsequent menstrual 
cycle  

• Patients using a progestogen-only intrauterine device or intrauterine 
system do not require an additional barrier contraceptive method 

o Pregnancy (Discussion/consultation with obstetrician recommended) 
o Breastfeeding (Discussion/consultation with obstetrician recommended) 
o Current or expected use of any medications or substances that are highly dependent 

on CYP3A4 for clearance or are strong inducers of CYP3A4, OR medications which 
may be expected to interact with the ritonavir component of Paxlovid in ways that 
may potentially endanger the health of the patient 

Adverse events and safety: 

In the phase 2/3 clinical trial of nirmatrelvir and ritonavir, the most common adverse events of all 
grades that occurred more commonly in the treatment group compared to the placebo group 
were dysgeusia, diarrhea, hypertension, and myalgia.1,2 

In the nirmatrelvir and ritonavir arm, 2% of subjects discontinued treatment due to an adverse 
event, whereas 4% of subjects in the placebo arm discontinued treatment due to an adverse 
event.1,2 

Ritonavir has previously been implicated in elevations of hepatic transaminases, jaundice, and 
the development of clinical hepatitis, therefore caution should be exercised when administering 
nirmatrelvir and ritonavir to patients with preexisting liver disease or liver enzyme 
abnormalities.1,2 

In addition, ritonavir has been associated with a number of other adverse effects. However, 
many of these adverse effects were reported in trials that used larger doses, and/or longer 
durations of treatment than the current five-day regimen of nirmatrelvir and ritonavir.3,4 
Therefore, the applicability of these results to patients being administered nirmatrelvir and 
ritonavir for five days is unclear. 

If ritonavir is administered to individuals with undiagnosed HIV-1 infection, or who have been 
diagnosed with HIV-1 but are not currently taking an appropriate antiretroviral regimen, there is 
a theoretical risk that this may encourage the development of resistance to HIV protease 
inhibitors.1,2  
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There is currently no available human data evaluating the safety of nirmatrelvir during 
pregnancy.1,2 The embryo-fetal safety of nirmatrelvir has been evaluated in animal reproduction 
studies, which observed decreased fetal body weight following maternal exposure to doses 
several times the equivalent recommended dose in humans.1,2 Current data shows no 
difference in the incidence of birth defects in children exposed in-utero to ritonavir versus those 
unexposed.1-4 An ongoing Antiretroviral Pregnancy registry has been established to continue to 
monitor maternal-fetal outcomes in women exposed to ritonavir.3,4 

There is currently no available human data evaluating the safety of nirmatrelvir during lactation 
and breastfeeding.1,2 In animal studies of rats administered nirmatrelvir, aside from a transient 
decrease in the body weight of nursing offspring, no other adverse effects have been noted.1,2 
Limited data currently suggests that ritonavir is present in human breastmilk, however there is 
very little information available about the effects of ritonavir on nursing infants or on lactation.1-4 

Ritonavir is known to interact with a number of hormonal contraceptives, and may reduce the 
efficacy of several different hormonal contraceptives.1-5 Patients who are using hormonal 
contraceptives concurrently with nirmatrelvir and ritonavir should be cautioned about the 
potential reduction of efficacy of their contraceptives,1,2 and advised to use an alternate means 
of contraception.1-5 Current recommendations from the United States Food and Drug 
Administration and European Medicines Agency are for patients to use an alternative form of 
contraception or additional barrier contraception during treatment with nirmatrelvir and 
ritonavir.1,2 Because there is a lack of consensus in the literature at this time for the duration of 
altered metabolism once ritonavir has been discontinued,6-8 patients may need to use an 
alternative means of contraception until subsequent menstrual cycle.  

Drug interactions: 

Drug-Drug Interactions: 

Ritonavir has a substantial risk of drug-drug interactions.9,10  

Principally, ritonavir is known to inhibit multiple CYP enzymes – especially CYP3A, CYP2D6, 
and CYP2C8.9,10 Ritonavir is also known to inhibit other transporters and enzymes, 
Pgp/MDR1,9-11 multidrug resistance-associated protein 1 (MRP1),10,11 certain organic anion and 
organic cation transporters (OATP and OCT, respectively),10,11 and breast cancer resistance 
protein (BCRP).10,11 While the inhibitory effects of ritonavir will tend to increase concentrations of 
other medications, conversely this effect may decrease the conversion of prodrugs into their 
active metabolites and therefore decrease the therapeutic effects of certain medications. 

Ritonavir may also induce the activity of certain CYP enzymes,9,10,12 certain uridine diphosphate 
glucuronosyltransferases (UGT),10,12 and certain MRPs.10-12 While the induction effects of 
ritonavir will tend to decrease concentrations of other medications, conversely this effect may 
increase the conversion of prodrugs into their active or toxic metabolites, and may therefore 
increase the risk of adverse or toxic effects of certain medications. 

Ritonavir is principally metabolized by CYP 3A,9,10,12 but MRPs,11 Pgp,9-12 and CYP2D69,10,12 also 
play a role in its disposition. Accordingly, other medications that induce or inhibit these enzymes 
and transporters may decrease or increase the concentration of ritonavir, respectively. 

Previous studies have shown that ritonavir reaches maximum inhibition of CYP 3A enzymes by 
48 hours of treatment.6,7 However, there is a lack of consensus in the literature at this time for 
the duration of inhibition once ritonavir has been discontinued.6,7,13 Evidence seems to suggest 
that there should be a significant degree of recovery of CYP 3A activity in most patients 72 
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hours after the last dose of ritonavir, though the possibility of significant inter-patient differences 
in metabolism and recovery of function cannot be discounted.8 

There is a list of medications – published in the Paxlovid Emergency Use Authorization Fact 
Sheet For Healthcare Providers – with which coadministration of ritonavir, and thus PAXLOVID, 
is contraindicated.1 However, this list should not be considered exhaustive, as many other drug-
drug interactions with ritonavir exist. 

Because of ritonavir’s propensity for a variety of different drug-drug interactions, with diverse 
potential outcomes, caution should be exercised when initiating therapy with ritonavir in patients 
who are taking other prescription or over-the-counter medications, herbal products, or 
complementary/alternative medicines.  

Nirmatrelvir is a substrate of CYP 3A4, and Pgp/MDR1.1 Nirmatrelvir may reversibly inhibit both 
CYP 3A4, and Pgp/MDR1.1 Nirmatrelvir is not known to inhibit or induce any other common 
enzymes or transporters.1 

Based on drug-drug interaction studies conducted by Pfizer, the Cmax and AUC of nirmatrelvir 
are expected to be significantly decreased by coadministration with carbamazepine.1 In addition, 
drug-drug interaction studies showed the Cmax and AUC of nirmatrelvir are significantly 
increased by coadministration with itraconazole.1 

Because it is a substrate of CYP 3A4, coadministration of nirmatrelvir with other medications 
that are potent inducers of CYP 3A4 is contraindicated, as this combination may result in 
subtherapeutic concentrations of nirmatrelvir (as well as ritonavir).1 

Before initiating therapy with nirmatrelvir and ritonavir, a thorough assessment of all prior 
medications, as well as consultation with clinicians experienced in managing drug-drug 
interactions may be warranted. 

Drug-Herb Interactions: 

Nirmatrelvir has not been evaluated for potential interactions with herbal products.1,2 

Ritonavir levels are known to be decreased significantly if the medication is administered 
concurrently with St. John’s wort.3 However, other potential interactions between ritonavir and 
herbal products have generally not been well-described. Based on the multiple mechanisms by 
which ritonavir may interact with other medications, it seems likely that ritonavir may also 
interact with a number of other herbal products.14  

Caution should be exercised when prescribing nirmatrelvir and ritonavir to patients using herbal 
products. 
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