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The “Post 
Pandemic” 

Era

Focus on reduction of  severe 
illness

Moving to annual vaccination 
(away from boosters)

Using Paxlovid to prevent 
severe illness in those who 
would benefit
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Nirmatrelvir prevents the long protein chains of  the SARS-CoV-2 virus being cleaved into the shorter, non-structural proteins 
that are vital for viral replication.1

SARS-CoV-2 life cycle1,2

Image adapted from 

V’Kovski P, et al., Nat Rev 

Microbiol 2021, and Owen 

DR, et al., Science 2021.

How Does Paxlovid (Nirmatrelvir/Ritonavir) Work?



Paxlovid: Real World Evidence

What Population based cohort study

When Apr 4 – Aug 31, 2022

Who • All residents of  Ontario aged >17 years with a positive PCR test for SARS-CoV-2

• PAXLOVID-treated patients (n=8,876) and patients who were not treated (n=168,669)

• 84.8% of  PAXLOVID-treated patients had received ≥3 vaccine doses

Outcomes Hospital admission from COVID-19 or all-cause death at 1–30 days

• Occurrence of   hospital admission or death was lower in the PAXLOVID group than the not-

treated group  (2.1% vs. 3.7%; wOR 0.56; 95% CI 0.47–0.67; p<0.001)

• Occurrence of  death was lower in the PAXLOVID group than the not-treated group (1.6% vs. 

3.3%; wOR 0.49; 95% CI 0.40–0.60; p<0.001)

• NNT for prevention of  severe COVID-19 (hospitalisation or death): 62 

(95% CI 43–80)

Population-based evaluation of the effectiveness of nirmatrelvir-ritonavir for reducing hospital admissions and mortality from COVID-19. Schwartz KL, et al. CMAJ 2023;13;195:E220–E226. 

https://www.cmaj.ca/content/195/6/E220


Paxlovid: Real World Evidence

What • Hospital Authority database

When • 26 February 2022–26 June 2022 (Omicron BA2.2 wave)

Who • Non-hospitalised adult patients with COVID-19 (N=1,074,856)

• Molnupiravir (n=4,983) versus antiviral non-users (n=49,234)*

• PAXLOVID (n=5,542) versus antiviral non-users (n=54,672)*

• Molnupiravir: 88.7% aged >60 years, 16.1% fully vaccinated 

• PAXLOVID: 85.9% aged >60 years, 33.4% vaccinated

Outcomes All-cause mortality and COVID-19–related hospitalisation 

• Compared with no antiviral treatment, molnupiravir and PAXLOVID significantly reduced 

mortality:

o PAXLOVID: HR: 0.34 (95% CI: 0.22–0.52)

o Molnupiravir: HR: 0.76 (95% CI: 0.61–0.95)

• PAXLOVID was associated with a significantly lower risk of  COVID-19–related hospitalisation 

versus no treatment; molnupiravir was not

Real-world effectiveness of molnupiravir and nirmatrelvir plus ritonavir against mortality, hospitalisation, and in-hospital outcomes among community-dwelling, ambulatory patients with confirmed SARS-CoV-2 infection during the omicron wave in Hong 

Kong: an observational study

Wong CKH, et al. Lancet 2022;400:1213–22

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)01586-0/fulltext


The findings of  the meta-analysis showed a significant difference between the Paxlovid and no-Paxlovid groups in terms of  

mortality rate (odds ratio [OR] = 0.25; 95% [CI]: 0.14–0.45), hospitalization rate (OR = 0.40; 95% CI: 0.24–0.69), polymerase 

chain reaction negative conversion time (mean difference [MD] = −2.46; 95% CI: −4.31 to −0.61), and hospitalization or death 

rate (OR = 0.17; 95% CI: 0.06–0.46). 

However, no significant difference was observed between the two groups in terms of  COVID-19 rebound (OR = 0.84; 95% 

CI: 0.67–1.04), emergency department visit (OR = 0.75; 95% CI: 0.45–1.24), intensive care unit admission (OR = 0.37; 95% 

CI: 0.13–1.01), and adverse events (OR = 2.20; 95% CI: 0.42–11.47)

Amani, Behnam, and Bahman Amani. “Efficacy and Safety of  Nirmatrelvir/Ritonavir (Paxlovid) for COVID-19: A Rapid Review and Meta-

Analysis.” Journal of  Medical Virology 95, no. 2 (2023): e28441. https://doi.org/10.1002/jmv.28441.

Nirmatrelvir/Ritonavir: Meta-analysis (Feb 2023)

https://doi.org/10.1002/jmv.28441


Ontario Paxlovid Eligibility Criteria

Only age

• 60 and older

Comorbidities

• 18-59

• Immunocompromised

• 1 or more 
comorbidities that put 
them at higher risk of  
severe COVID-19

Vaccination status

• Unvaccinated or 
incomplete primary 
series 

• Completed primary 
series AND last 
COVID-19 vaccine 
dose was more than 6 
months ago AND last 
SARS-CoV-2 infection 
was more than 6 
months ago



Meet John

◦ 88 year old male

◦ Atrial fibrillation

◦ Cataracts

◦ BPH

◦ Hypertension

◦ Active well elderly man



April 2022: 
COVID+

PCR positive

RPh recommended Paxlovid to MD, 
MD authorized and collaborated 
directly on changes

Medication Paxlovid Action Plan

Tamsulosin 0.4mg HELD x 7 days

Xarelto 20mg HALF DOSE x 7 days

Metoprolol 25mg BID No change

Lansoprazole 30mg No change

Candesartan 8mg No change

MgOx 420mg No change



October 2022: 
COVID+

RAT positive

Physician prescribed Paxlovid and 
managed all drug interactions 
without input

Medication Paxlovid Action Plan

Tamsulosin 0.4mg HELD x 7 days

Xarelto 20mg HELD x 7 days

Edoxaban 30mg STARTED x 7 days

Metoprolol 25mg BID No change

Candesartan 8mg No change

MgOx 420mg No change



August 2023: 
COVID+

RAT positive

Pharmacist prescribed Paxlovid and 
managed all drug interactions 
without input

Medication Paxlovid Action Plan

Tamsulosin 0.4mg HELD x 7 days

Xarelto 20mg HALF DOSE x 7 days

Diltiazem 180mg Changed to Q2D x 7 

days

Metoprolol 100mg BID No change

Candesartan 4mg No change

MgOx 500mg No change

Lansoprazole 30mg No change



Leveraging the 
Community 
Pharmacist

Comprehensive medication list

Managing drug drug interactions

Adapting, adjusting and managing where 
needed

Follow up



Editorial 
Comments

Data on Calcium 
Channel Blockers

Management 
DOAC Interaction



Calcium Channel Blockers

BMJ Case Rep 2023;16:e252677.



Calcium Channel Blockers

Plasma concentrations of  these 
drugs are expected to increase by 
co-administration with ritonavir. 

Therefore, PAXLOVID should be 
used with caution, dose reduction 

of  these drugs may be needed. 
(PM)

Closely monitor blood pressure; if  
hypotension occurs, reduce 

calcium channel blocker dose by 
50% while taking Paxlovid® and 
for 3 days after treatment (NIH)

Caution is warranted and clinical 
monitoring of  patients is 

recommended. A dose decrease 
may be needed for these drugs 

when co-administered with 
PAXLOVID. (FDA)

PBPK simulation study

- 50% dose reduction of  amlodipine results in equivalent PK and PD effect

- Post Ritonavir inhibition gradullay weans off  within 5 days (SBP increases 6mmHg)

- Higher amlodipine baseline dose is associated with greater changes  (SBP 11 mmHg)

All CCB are not the same

Journal of  Pharmacokinetics and Pharmacodynamics (2018) 45:443–456



DOAC
◦ OST algorythm

◦ By agents

◦ By indication

◦ Alternatives

◦ Rivaroxaban 20mg + NRM/RTV (PBPK data)

◦ Increased AUC, more profound in geriatrics & CKD

◦ Dose reduction to 10mg mitigates AUC changes

And bleeding risk by 50% in all cohorts

◦ Cohorts @ TOH

◦ Validates safe management using OST table 

recommendations

Clin Pharmacol Ther, 112: 803-807



QUESTIONS?



Back up slides 

◦ CREDIT : Clinical care options














































