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Abstract
Purpose
To review molnupiravir for the treatment of severe acute respiratory syndrome coronavirus 2 (COVID-19) as requested by DUSC at its June 2024 meeting. 
Date of listing on the Pharmaceutical Benefits Scheme (PBS)
Molnupiravir was PBS listed on 1 March 2022. 
Data Source / methodology
Data extracted from the PBS database maintained by Department of Health and Aged Care, processed by Services Australia were used for the analyses.

Key Findings
· In the first year of PBS listing, 492,941 patients were supplied 509,307 molnupiravir prescriptions. In the second year of PBS listing, 348,052 patients were supplied 361,341 molnupiravir prescriptions. 
· Most patients treated with molnupiravir were aged 70 years and older, with the most common age group being those aged between 70-74 years. 
· Females accounted for a greater proportion of utilisation compared to males. 
· General practitioners accounted for the majority of molnupiravir prescribing. 
· Utilisation of molnupiravir in residential aged care facilities account for a small proportion of overall PBS utilisation. 
· Molnupiravir accounted for a greater proportion of the COVID-19 oral antivirals market. However, its market share had decreased over time.  



Purpose of analysis
To review molnupiravir for the treatment of severe acute respiratory syndrome coronavirus 2 (COVID-19) as requested by DUSC at its June 2024 meeting. 
Background
Clinical situation
[bookmark: _Ref175821275]Coronavirus disease (COVID-19) is an infectious disease caused by the SARS-CoV-2 virus. COVID-19 is spread by respiratory droplets or small airborne particles when an infected person coughs, sneezes, or talks, and is in close contact with others. Most people who are infected with COVID-19 experience mild to moderate symptoms such as fever, cough, tiredness and loss of smell.[footnoteRef:1] However, some people are at high risk of becoming very ill from COVID-19 and requiring hospitalisation.[footnoteRef:2] Of patients who are admitted to hospital with COVID-19, a proportion require admission to an intensive care unit (ICU) and, in some cases, require mechanical ventilation. [1:  Australian Government Department of Health and Aged Care. About coronavirus disease 2019 (COVID-19). Accessed from https://www.health.gov.au/topics/covid-19/about]  [2:  Australian Government Department of Health and Aged Care. Groups at high risk from COVID-19. Accessed  from: https://www.health.gov.au/topics/covid-19/protect-yourself-and-others/high-risk-groups] 

Pharmacology
[bookmark: _Ref172208133]Molnupiravir is a prodrug that is metabolised to n-hydroxycytidine (NHC) which distributes into cells where it is phosphorylated to form the pharmacologically active ribonucleoside triphosphate (NHC-TP). NHC-TP acts by a mechanism known as viral error catastrophe. NHC-TP incorporation into viral ribonucleic acid (RNA) by the viral RNA polymerase results in an accumulation of errors in the viral genome leading to inhibition of replication.[footnoteRef:3] [3:  Lagevrio®(molnupiravir). Australian Approved Product Information. Macquarie Park: Merck Sharp & Dohme (Australia) Pty Limited. Approved 20 January 2022 , updated 18 October 2023. Available from < https://www.tga.gov.au/product-information-pi.>] 

Therapeutic Goods Administration (TGA) approved indications
At the time of this review, molnupiravir had provisional approval for the treatment of adults with COVID-19 who do not require initiation of oxygen due to COVID-19 and who are at increased risk for hospitalisation or death.3 
The decision to approve this indication was made on the basis of the analysis of efficacy and safety data from a Phase 3 trial. Continued approval of this indication depends on additional data. 
Molnupiravir is in the Black Triangle Scheme and is subject to additional monitoring in Australia to allow quick identification of new safety information. Healthcare professionals are asked to report any suspected adverse events to the TGA.[footnoteRef:4] [4:  Therapeutic Goods Administration. The Black Triangle Scheme. Accessed 19 July 2024 from: https://www.tga.gov.au/resources/resource/guidance/black-triangle-scheme-information-sponsors] 

Dosage and administration
The recommended dose of molnupiravir in adult patients is 800 mg (four 200 mg capsules) taken orally every 12 hours for 5 days, with or without food.
Molnupiravir should be administered as soon as possible after a diagnosis of COVID-19 has been made and within 5 days of symptom onset in adults who are at risk for progression to severe COVID-19, including hospitalisation or death.3
The current Product Information (PI) and Consumer Medicine Information (CMI) are available from the TGA (Product Information) and the TGA (Consumer Medicines Information).
PBS listing details
As at August 2024, molnupiravir was listed in:
· the General Schedule as an Authority Required (Streamlined) item (12910L) 
· the Prescriber Bag (13144T). 
Table 1: PBS listing of molnupiravir as at August 2024
	Item code
	Name, form & strength, pack size
	Max qty packs
	Rpts
	DPMQ
	Brand name and manufacturer

	12910L
	molnupiravir 200 mg capsule, 40 
	1
	0
	$1,102.71
	Lagevrio®
Merck Sharp & Dohme (Australia) Pty Ltd 

	13144T
	molnupiravir 200 mg capsule, 40 
	2
	0
	$2,192.75
	Lagevrio®
Merck Sharp & Dohme (Australia) Pty Ltd


Source: the PBS website.  
Notes: 
· Details of the Liverpool COVID-19 Drug interaction checker can be found at: https://www.covid19-druginteractions.org/checker
· No increase in the maximum quantity or number of units may be authorised.
· No increase in the maximum number of repeats may be authorised.
· Special Pricing Arrangements apply. 



Restriction (abridged) as at August 2024
Molnupiravir was restricted for use in patients:
· Aged 70 years and older
· Aged 18 years and older, moderately to severely immunocompromised and at risk of progression to severe disease OR experienced past COVID-19 infection resulting in hospitalisation
· Aboriginal or Torres Strait Islander, aged 30 years and older with one risk factor. 
· Aged between 50-69 years old with two risk factors. 
Clinical criteria:
· The treatment must be for use when nirmatrelvir (&) ritonavir is contraindicated,
AND
· Patient must have received a positive polymerase chain reaction (PCR) test result; OR
· Patient must have received a positive rapid antigen test (RAT) result,
AND
· Patient must not require hospitalisation for COVID-19 infection at the time of prescribing, 
AND
· The treatment must be initiated within 5 days of symptom onset; OR
· The treatment must be initiated as soon as possible after a diagnosis is confirmed where asymptomatic (only for patients aged  ≥70 years)

Access to this drug through this restriction is permitted irrespective of vaccination status.

Where PCR is used to confirm diagnosis, the result, testing date, location and test provider must be recorded on the patient record.

Where a RAT is used to confirm diagnosis, available information about the test result, testing date, location and test provider (where relevant) must be recorded on the patient record.

This drug is not PBS-subsidised for pre-exposure or post-exposure prophylaxis for the prevention of SARS-CoV-2 infection.

For the purpose of administering this restriction, the contraindications to nirmatrelvir (&) ritonavir can be found using the Liverpool COVID-19 Drug interaction checker or the TGA-approved Product Information for Paxlovid.

Details/reasons of contraindications to nirmatrelvir (&) ritonavir must be documented in the patient's medical records.

For the purpose of administering this restriction, signs or symptoms attributable to COVID-19 are: fever greater than 38 degrees Celsius, chills, cough, sore throat, shortness of breath or difficulty breathing with exertion, fatigue, nasal congestion, runny nose, headache, muscle or body aches, nausea, vomiting, diarrhea, loss of taste, loss of smell.
Details regarding the risk factors and moderately to severely immunocompromised conditions can be found in Appendix A. 
For details of the current PBS listing refer to the PBS website.
Changes to listing
Table 2 shows the changes in the eligible populations for molnupiravir since PBS listing. 
Table 2: Overview of the changes in eligible populations for molnupiravir
	March 2022
	August 2022
	November 2022
	February 2023

	65-74 years old,
2 risk factors                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
	50-69 years old,
2 risk factors

	≥75 years old,
1 risk factor
	≥ 70 years old

	≥18 years old,
moderately to severely immunocompromised and at risk of progression to severe disease

	≥18 years old,
(i) moderately to severely immunocompromised and at risk of progression to severe disease OR (ii) experienced past COVID-19 infection resulting in hospitalisation

	ATSI,
≥50 years old,
2 risk factors
	ATSI,
≥30 years old,
2 risk factors
	ATSI,
≥30 years old,
1 risk factor


Notes: 
· ATSI= Aboriginal or Torres Strait Islander. 
· The moderately to severely immunocompromised group extended the listing to include those who received abatacept in the last three months (August 2022) and those who received anti-CD20 monoclonal treatment in the last 12 months (January 2023). 

Additional changes to the molnupiravir listing across all eligible population groups are noted in Table 3.  
Table 3: Changes to overall molnupiravir listing
	Date
	Change to listing 

	May 2022
	Addition of nurse practitioners as an additional prescriber type to verify RATs.

	September 2022

	Clarification that patient must not require hospitalisation for COVID-19 infection at the time of prescribing.

	November 2022 
	Addition of the Prescriber Bag listing. 

	January 2023

	Removal of requirement for the RAT to be verified by medical practitioner or nurse practitioner.
Addition of administrative note stating molnupiravir should be considered for use only if nirmatrelvir and ritonavir is contraindicated or otherwise unsuitable. 

	March 2024

	Formalisation of clinical criterion in restriction stating the requirement for treatment only when contraindicated to nirmatrelvir (&) ritonavir.


Current PBS listing details are available from the PBS website.
Relevant aspects of consideration by the Pharmaceutical Benefits Advisory Committee (PBAC)
February 2022
The PBAC undertook an expedited consideration of a sponsor submission to add molnupiravir to the PBS for use in treating patients with mild to moderate COVID-19 who are at risk of developing severe disease requiring hospitalisation. The expedited consideration by PBAC recognises the urgent public health need related to the prevention, management, or treatment of SARS-CoV-2 infections.
The PBAC recommended the listing on the PBS of molnupiravir as a General Schedule, Authority Required (Streamlined) benefit. 

The PBAC recommended PBS-subsidised treatment initially be provided for the following groups of patients with mild-moderate COVID-19 disease not requiring supplemental oxygen for their COVID-19 and where treatment is commenced within 5 days of the onset of symptoms: 
· People 65 years or older with two additional high-risk factors for developing severe disease, 
· People 75 years or older with one additional high-risk factor for developing severe disease, 
· Moderately to severely immunocompromised people irrespective of vaccination status, and 
· Aboriginal and Torres Strait Islander people aged 50 years or older with two additional high-risk factors for developing severe disease. 

For further details refer to the Outcome Statement regarding the out-of-session PBAC recommendation in February 2022. 
June 2022 
The PBAC recommended changes to the PBS eligibility criteria for both molnupiravir and nirmatrelvir and ritonavir in the light of current understanding of the evidence for effectiveness and safety of these medicines, recent PBS utilisation patterns, and the changing epidemiology of COVID-19. 

The PBAC recommended that treatment be provided as a General Schedule, Authority Required (Streamlined) benefit for the following groups of patients with COVID-19 disease not requiring supplemental oxygen for their COVID-19 and where treatment is commenced within 5 days of the onset of signs/symptoms for: 
· People 50 years of age or older, with two additional risk factors for developing severe disease; 
· People 30 years of age or older, identifying as Aboriginal or Torres Strait Islander, with two additional risk factors for developing severe disease; 
· People 18 years of age or older, with moderate to severe immunocompromise; and
· People 70 years of age or older where treatment is commenced within 5 days of the onset of symptoms, or treatment is initiated as soon as possible after diagnosis is confirmed where asymptomatic. 

The PBAC recommended changes to the list of conditions that define high risk for developing severe disease, including clarification and/or expansion of eligibility in relation to respiratory, cardiac, and neurological co-morbidity. The PBAC acknowledged that a large majority of Australian adults have received more than one COVID-19 vaccination, and recommended that the current condition ‘patient has received less than 2 doses of SARS-CoV-2 vaccine’ no longer need be included in the list. 

The PBAC recommended changes to the definition of ‘moderate to severe immunocompromise,’ noting correspondence received from the Australian Rheumatology Association in relation to immunosuppression with use of methotrexate, azathioprine and abatacept.
For further details refer to the Outcome Statement regarding the out-of-session PBAC recommendation in June 2022. 
July and November 2023 PBAC meetings 
The PBAC provided advice regarding molnupiravir for the treatment of patients with mild to moderate COVID-19 who are at high risk of developing severe disease requiring hospitalisation. The PBAC advised that the sponsor’s submission did not adequately support continuation of the current PBS listing of molnupiravir, and that additional information is required to inform further consideration of this matter. The PBAC noted the continued toll of the pandemic and the disproportionate effects on older Australians despite vaccination, and the preference expressed by consumers, clinicians and public health experts to maintain molnupiravir on the PBS as an option for patients who could not use nirmatrelvir and ritonavir. The PBAC considered all available evidence on the effectiveness and safety of molnupiravir including the randomised trials MOVe OUT and PANORAMIC and noted that the effectiveness in trials as measured by reductions in hospital admissions and mortality ranged between no effect and a modest benefit. The PBAC noted that observational trials showed results consistent with modest benefits, noting that the observational trials were subject to a range of biases. The PBAC considered that the cost-effectiveness of molnupiravir was highly uncertain due to the uncertainty of effectiveness. The PBAC noted that the estimated utilisation and therefore financial impact appeared to be very high relative to the current use (and given PBAC preference that this drug only be used where the more effective treatment (nirmatrelvir and ritonavir) is not suitable). Further clarification was also needed in the restriction regarding the limited patient groups where molnupiravir should be used. The PBAC noted that the current PBS listing would be maintained pending further consideration.

At its November 2023 meeting, the PBAC provided advice regarding molnupiravir, for the treatment of patients with mild to moderate COVID-19 who are at high risk of severe disease requiring hospitalisation. Consistent with its July 2023 advice, the PBAC considered that molnupiravir may be an appropriate treatment for patients who cannot use nirmatrelvir and ritonavir. The PBAC noted that nirmatrelvir and ritonavir is a more effective treatment than molnupiravir, however nirmatrelvir and ritonavir is contraindicated in patients with severe renal or hepatic impairment, and contraindicated for use with certain other drugs, due to the risk of significant drug-drug interactions. The PBAC noted that these contraindications are clinically important for some vulnerable patients and must be managed carefully by prescribers. The PBAC advised that the submission did not support continuation of the PBS listing with the current restriction criteria and proposed price of molnupiravir. The PBAC recommended changes to the restriction, and price of molnupiravir. The PBAC noted that the market share for molnupiravir remained higher than nirmatrelvir and ritonavir, which did not reflect clinical guidelines. The PBAC recommended that the sponsor and Department explore initiatives to support the safe and effective use of oral antiviral medicines for COVID-19, consistent with quality use of medicines (QUM) principles.
For further details refer to the Public Summary Document from the July and November 2023 PBAC meetings.


Methods
Data extracted from the PBS claims database maintained by the Department of Health and Aged Care and processed by Services Australia were used for the analyses. Prescription data were extracted from 1 March 2022 up to and including 30 June 2024. 
Prescription data were used to determine the prescription and patient counts of molnupiravir by listing year and supply quarter. Analyses to examine utilisation following changes to the various changes to the sub-populations eligible for molnupiravir were also conducted. Sub-populations were determined by the corresponding Authority Required (Streamlined) code. 
Data were also used to assess molnupiravir utilisation by the following analyses: age and gender distribution, prescriber type, residential aged care facility (RACF) (patients who are residents of an aged care facility are denoted by presence of a RACF Identification number [RACF Id]) and jurisdiction. As part of the jurisdiction analysis, patient numbers were standardised to provide a representative value relative to the population size of the respective state or territory. Population estimates for those aged between 18 years and over were extracted from the Australian Bureau of Statistics (ABS) for each state and territory. The number of patients were divided by the population estimates for each state and territory. These figures were multiplied by 100,000 to generate the age standardised values for each state and territory.
Additional prescription data were extracted for the other PBS-listed COVID-19 oral antiviral, nirmatrelvir and ritonavir, to assess market utilisation. A drug sequence analysis was conducted to examine the pattern of oral antiviral utilisation in patients. Two cohorts were selected for this analysis to compare therapy patterns before and after the formalisation of clinical criterion in the restriction requiring patients be treated with molnupiravir if they are contraindicated to nirmatrelvir and ritonavir. In both cohorts, the first prescribed drug was recorded and if patients were subsequently supplied other drugs, these were noted to form the patient’s drug chronological sequence. As both molnupiravir and nirmatrelvir & ritonavir have listings on the Prescriber Bag, utilisation was examined based on their corresponding Prescriber Bag item codes. 
As this analysis used date of supply prescription data, there may be small differences compared with publicly available Services Australia Medicare date of processing data.[footnoteRef:5] The publicly available Services Australia Medicare data only includes subsidised R/PBS prescriptions with prescriptions under the patient co-payment not included. The Services Australia Medicare data used in this report includes under co-payment prescriptions from 1 April 2012. [5:  PBS statistics. Australian Government Services Australia. Canberra. Available from <http://www.medicareaustralia.gov.au/provider/pbs/stats.jsp>.] 

Results
Analysis of drug utilisation
Overall utilisation
Table 4: Utilisation of molnupiravir by listing year 
	
	Year 1 
	Year 2 
	Year 3 (part-year)

	
	March 2022 - February 2023
	March 2023 - February 2024
	March 2024 - June 2024 

	Patients treated
	492,941
	348,052
	119,015

	Prescriptions supplied
	509,307
	361,341
	120,924




 Figure 1: Utilisation of molnupiravir by supply quarter

Table 4 and Figure 1 shows utilisation of molnupiravir since PBS listing. Overall utilisation of molnupiravir had decreased, with lower utilisation in 2023 and 2024 compared to 2022. 





Utilisation by relevant sub-populations/regions or patient level analysis

 
Figure 2: Molnupiravir prescriptions supplied by sub-population and supply quarter
Note: Less than one percent of molnupiravir prescriptions supplied had an unknown streamlined code and as such an unknown sub-population.   
Figure 2 shows prescriptions supplied based on the sub-populations eligible for molnupiravir derived from the corresponding Streamlined code. From 2022Q2 onwards, most molnupiravir prescriptions supplied were for patients aged 70 years and over. 

Figure 3: Molnupiravir treated patients by age group and supply quarter 
Figure 3 shows the number of patients treated with molnupiravir by the age-related sub-populations. When molnupiravir was first PBS listed, treatment was restricted to patients aged 65-74 years with 2 risk factors or patients aged ≥75 years with 1 risk factor. When the sub-populations were extended, the patients aged 70 years and over accounted for the majority of utilisation.  

Figure 4: Immunocompromised patients or patients with past hospitalisation treated with molnupiravir by supply quarter

Figure 4 shows the number of moderately to severely immunocompromised patients aged 18 years and older and at risk of progression to severe disease. From February 2023 onwards, this sub-population was extended to include those aged 18 years and older who experienced past COVID-19 infection resulting in hospitalisation. The number of patients treated under this sub-population was greatest in 2022Q4.



Figure 5: Aboriginal or Torres Strait Islander patients treated with molnupiravir by supply quarter

Figure 5 shows the number of Aboriginal or Torres Strait Islander patients treated with molnupiravir. Over time, this sub-population had extended its eligibility criteria, decreasing the eligible patient age from ≥50 years to ≥30 years and decreasing the number of risk factors from 2 to 1. As observed in the other sub-populations, the number of patients treated with molnupiravir was greatest in 2022. However, in 2023, there was a smaller percentage decrease in the number of patients treated with molnupiravir compared to the other sub-populations.  




Figure 6: Age and gender distribution of molnupiravir patients in 2023

Figure 6 shows the age and gender distribution of molnupiravir patients in 2023. As shown in Figure 3, the majority of patients were aged 70 years and over. The most common age group were patients aged between 70 to 74 years. Females accounted for a greater proportion of utilisation across all age groups compared to males. 


Figure 7: Molnupiravir prescriptions supplied by Residential Aged Care Facility (RACF) identifier and supply quarter
Figure 7 shows molnupiravir utilisation by residential aged care facility status. Patients treated with molnupiravir in RACFs accounted for approximately 16% of molnupiravir utilisation, with an average of 13,000 molnupiravir prescriptions per supply quarter. 
It is noted as part of the National Medicines Stockpile (NMS), distribution of molnupiravir commenced on 6 February 2022 to all RACFs with outbreak sites prioritised for delivery. The NMS deployed 48,269 treatment courses of molnupiravir to RACFs.[footnoteRef:6]  [6:  Australian Government Department of Health and Aged Care. COVID-19 outbreaks in Australian residential aged care facilities. Accessed from: https://www.health.gov.au/sites/default/files/2024-01/covid-19-outbreaks-in-australian-residential-aged-care-facilities-25-january-2024.pdf] 



Figure 8: Molnupiravir prescriptions supplied by listing year and prescriber type 

Figure 8 shows molnupiravir utilisation by prescriber type. General Practitioners accounted for at least 96% of molnupiravir prescriptions across all  years. 

 

Figure 9: Molnupiravir treated patients by jurisdiction and supply quarter

Figure 9 shows the number of patients treated with molnupiravir standardised by each jurisdiction’s population size over 18 years. Since PBS listing, the number of patients treated was the lowest in Northern Territory. The jurisdiction accounting for the highest molnupiravir utilisation has varied over time. Overall, all jurisdictions have had similar waves of utilisation over time. 



Changes in the use of other drugs
Table 5: Utilisation of COVID-19 oral antivirals by calendar year
	
	
	2022
	2023
	2024

	Patients treated 
	Molnupiravir 
	448,358
	323,849
	191,862

	
	Nirmatrelvir (&) ritonavir 
	160,630
	226,760
	131,863

	Prescriptions supplied 
	Molnupiravir 
	466,598
	356,307
	206,883

	
	Nirmatrelvir (&) ritonavir 
	169,553
	258,795
	147,959


Note: Figures for 2022 and 2024 are not reflective of full calendar years. In 2022, molnupiravir prescriptions supplied is from March 2022 to December 2022 and for nirmatrelvir (&) ritonavir’s figure is from May 2022 to December 2022. Figures in 2024 is from January 2024 to June 2024, inclusive. 


Figure 10: Patients treated with COVID-19 oral antivirals by supply quarter 

Table 5 and Figure 10 shows utilisation of COVID-19 oral antivirals, with molnupiravir accounting for a greater proportion of utilisation compared to nirmatrelvir (&) ritonavir. Overall, both molnupiravir and nirmatrelvir (&) ritonavir appear to be following similar waves of utilisation, with peaks occurring mid- year and at the end of year. 


Figure 11: Market share of COVID-19 oral antivirals by supply quarter 

Figure 11 shows the market share distribution of the COVID-19 antivirals, molnupiravir and nirmatrelvir and ritonavir. Although molnupiravir accounted for a greater proportion of the market share compared to nirmatrelvir (&) ritonavir since PBS listing, its market share had decreased over time.  
Table 6: COVID-19 oral antiviral drug sequence prior to the formalisation of clinical criteria 
	SEQUENCE 
	PERCENTAGE

	MOLNUPIRAVIR 
	64.9%

	NIRMATRELVIR & RITONAVIR
	32.5%

	MOLNUPIRAVIR>NIRMATRELVIR & RITONAVIR
	1.6%

	NIRMATRELVIR & RITONAVIR>MOLNUPIRAVIR
	0.9%

	Other sequences 
	<0.1%



Table 6 shows the drug sequencing prior to the formalisation of the clinical criteria requiring patients treated with molnupiravir only when contraindicated to nirmatrelvir (&) ritonavir. The majority of patients received one supply of a COVID-19 oral antiviral, with most patients only being treated with molnupiravir. 



Table 7: COVID-19 oral antiviral drug sequence following the formalisation of clinical criteria
	SEQUENCE 
	PERCENTAGE

	MOLNUPIRAVIR 
	57.6%

	NIRMATRELVIR (&) RITONAVIR
	41.9%

	MOLNUPIRAVIR>NIRMATRELVIR (&) RITONAVIR
	0.3%

	NIRMATRELVIR (&) RITONAVIR>MOLNUPIRAVIR
	0.2%

	Other sequences
	<0.1%



Table 7 shows following the formalisation of the clinical criteria in the restriction requiring molnupiravir treated patients to have a contraindication to nirmatrelvir (&) ritonavir, the proportion of patients treated with molnupiravir had decreased.


Figure 12: Utilisation of prescriber bag listings by drug and supply quarter 

Figure 12 shows utilisation of Prescriber Bag COVID-19 oral antiviral listings. In contrast to utilisation trends observed in the General Schedule listings, a greater number of  nirmatrelvir (&) ritonavir prescriptions were supplied compared to molnupiravir. 



Discussion
Since its PBS listing, molnupiravir accounted for a greater proportion of the COVID-19 oral antiviral market share compared to nirmatrelvir and ritonavir (Figure 10). At its November 2023 meeting, the PBAC noted that nirmatrelvir and ritonavir is a more effective treatment than molnupiravir, however nirmatrelvir and ritonavir is contraindicated in patients with severe renal or hepatic impairment, and contraindicated for use with certain other drugs, due to the risk of significant drug-drug interactions (paragraph 14.1, molnupiravir Public Summary Document, July 2023 with addendum November 2023). 
The PBAC recommended the formalisation of the Administration Note into the clinical criterion and noted it is likely that it would take time to see the effect of the restriction change and over time this should reflect only patients strictly contraindicated for nirmatrelvir and ritonavir (approximately 15%, paragraph 13.28 molnupiravir Public Summary Document July 2023 with addendum November 2023). As shown in Figure 11, molnupiravir had a market share of approximately 57% since the formalisation of the clinical criterion. It was noted as part of the PBAC’s consideration of molnupiravir in November 2023, the PBAC considered that the listing of molnupiravir be considered again in 3 years. The PBAC requested DUSC conduct a further review of oral antiviral utilisation for PBAC consideration in July 2026. At the time of this review, only three months of the data were available since the formalisation of the clinical criterion. Given that there would be 24 months of utilisation data following the formalisation of clinical criterion, further decreases in the market share of molnupiravir may be observed when the next DUSC review is undertaken. 
The PBAC advised that the Prescriber Bag listing should be maintained for molnupiravir to provide for patients requiring urgent treatment and contraindicated to nirmatrelvir and ritonavir. The PBAC expected utilisation of the Prescriber Bag listings to be low (paragraph 14.4 molnupiravir Public Summary Document July 2023 with addendum November 2023). As shown above, utilisation of Prescriber Bag listings (Figure 12) were low relative to the General Schedule listings (Figure 10). In contrast to the General Schedule listings where a greater proportion of molnupiravir prescriptions were supplied, a greater proportion of nirmatrelvir and ritonavir prescriptions were supplied as part of the Prescriber Bag. 
DUSC consideration
DUSC noted, molnupiravir currently had a TGA provisional approval for the treatment of adults with COVID-19 who do not require initiation of oxygen due to COVID-19 and who are at increased risk for hospitalisation or death. DUSC considered the potential QUM issues associated with prescribing a medicine under provisional approval given the potential safety risks. DUSC commented that prior to molnupiravir treatment, the patient should understand the potential safety risks noting that the Consumer Medicines Information (CMI) states “LAGEVRIO has provisional approval to treat COVID-19 in adults who are at increased risk for hospitalisation or death. The decision to approve this medicine has been made on the basis of results of data available at the time of provisional approval. More evidence is required to be submitted when available to fully confirm the benefit and safety of LAGEVRIO for this use.” DUSC noted the CMI states a number of points related to pregnancy and reproduction. The CMI states that treatment “is not recommended in pregnancy” and males who are sexually active with a partner who has the potential to become pregnant use a reliable method of contraception during treatment and for 3 months after the last dose of molnupiravir. DUSC considered whether patients were aware of the potential for teratogenicity. DUSC considered the potential for patients to have their drug regimen disrupted due to treatment with molnupiravir and considered whether these patients returned to their usual drug regimen following treatment. 
DUSC noted that in addition to the PBS, the oral antivirals were supplied to patients through several channels including the National Medical Stockpile, the Aboriginal Community Controlled Health Organisation (ACCHO) and via State and Territory programs. DUSC noted that for the PBS listings there was a greater utilisation of molnupiravir compared to nirmatrelvir and ritonavir. DUSC commented that utilisation had not reflected the clinical evidence. DUSC noted this contrasted with utilisation of COVID-19 oral antivirals internationally, where there had been greater utilisation of nirmatrelvir and ritonavir compared to molnupiravir.[footnoteRef:7] DUSC considered factors that may have contributed to the greater uptake of molnupiravir:  [7:  Murphy, S.J., Samson, L.W. and Sommers, B.D. COVID-19 Antivirals Utilization: Geographic and Demographic Patterns of Treatment in 2022. Office of the Assistant Secretary for Planning and Evaluation, U.S. Department of Health and Human Services. December 2022.] 

· As molnupiravir was the first COVID-19 oral antiviral to be placed in Residential Aged Care Facilities (RACF) through the National Medicines Stockpile, it became the preferred antiviral. 
· The contraindications to nirmatrelvir and ritonavir which have changed over time, with limited guidance regarding its use initially and concern related to drug  interactions. 
DUSC considered the distribution and supply of medicines and lack of guidance regarding the safety of medicines during the COVID-19 pandemic and considered how future pandemics could be approached differently. 
In contrast to the General Schedule listings, DUSC noted a greater proportion of nirmatrelvir and ritonavir prescriptions were supplied compared to molnupiravir as part of the Prescriber Bag. DUSC considered utilisation of the Prescriber Bag items may reflect the small proportion of clinicians who used these items in COVID-19 care centres and used nirmatrelvir with ritonavir based on best clinical practice. 
DUSC noted the PBAC requested that the DUSC conduct a review of COVID-19 oral antiviral utilisation for PBAC consideration in July 2026. The PBAC requested that the sponsor provide an update on the effectiveness, safety and cost-effectiveness of molnupiravir alongside the DUSC review to support the PBAC consideration in July 2026. DUSC noted the PBAC undertook an expediated consideration of molnupiravir due to the urgent public health need to reduce hospitalisations and deaths associated with COVID-19 during the pandemic. DUSC noted molnupiravir was no longer subsidised in New Zealand from 1 February 2024.[footnoteRef:8] DUSC noted the Pre-Sub-Committee Response (PSCR) statement that, “molnupiravir continues to be an important treatment choice for COVID-19, particularly for those aged over 70 years old, and those in Residential Aged Care who are contraindicated to nirmatrelvir-ritonavir. MSD looks forward to PBAC consideration of the real world effectiveness of molnupiravir and the DUSC review in July 2026”.  [8:  Pharmac Te Pataka Whaioranga. Molnupiravir access criteria. Accessed from: https://pharmac.govt.nz/news-and-resources/covid19/access-criteria-for-covid-19-medicines/molnupiravir] 

DUSC actions
DUSC requested that the report be provided to the PBAC for consideration.
Context for analysis
The DUSC is a Sub Committee of the Pharmaceutical Benefits Advisory Committee (PBAC). The DUSC assesses estimates on projected usage and financial cost of medicines.
The DUSC also analyses data on actual use of medicines, including the utilisation of PBS listed medicines, and provides advice to the PBAC on these matters. This may include outlining how the current utilisation of PBS medicines compares with the use as recommended by the PBAC. 
The DUSC operates in accordance with the quality use of medicines objective of the National Medicines Policy and considers that the DUSC utilisation analyses will assist consumers and health professionals to better understand the costs, benefits and risks of medicines.
The utilisation analysis report was provided to the pharmaceutical sponsors of each drug and comments on the report were provided to DUSC prior to its consideration of the analysis.
Sponsors’ comments
Merck Sharp & Dohme (Australia) Pty Ltd: The sponsor had no comment.
Disclaimer
The information provided in this report does not constitute medical advice and is not intended to take the place of professional medical advice or care.  It is not intended to define what constitutes reasonable, appropriate or best care for any individual for any given health issue.  The information should not be used as a substitute for the judgement and skill of a medical practitioner.
The Department of Health and Aged Care has made all reasonable efforts to ensure that information provided in this report is accurate. The information provided in this report was up-to-date when it was considered by the Drug Utilisation Sub-committee of the Pharmaceutical Benefits Advisory Committee.  The context for that information may have changed since publication.
To the extent provided by law, the Department of Health and Aged Care makes no warranties or representations as to accuracy or completeness of information contained in this report. 
To the fullest extent permitted by law, neither the Department of Health and Aged Care nor any Department of Health and Aged Care employee is liable for any liability, loss, claim, damage, expense, injury or personal injury (including death), whether direct or indirect (including consequential loss and loss of profits) and however incurred (including in tort), caused or contributed to by any person’s use or misuse of the information available from this report or contained on any third party website referred to in this report.



Appendices
Appendix A:  Risk factors and immunocompromised conditions listed in the molnupiravir PBS restriction (as at August 2024) 
	Population group
	Immunocompromised conditions/risk factors

	≥18 years old,
moderately to severely immunocompromised and at risk of progression to severe disease OR experienced past COVID-19 infection resulting in hospitalisation 
	For the purpose of administering this restriction, 'moderately to severely immunocompromised' patients are those with:
1. Any primary or acquired immunodeficiency including:
a. Haematologic neoplasms: leukaemias, lymphomas, myelodysplastic syndromes, multiple myeloma and other plasma cell disorders,
b.  Post-transplant: solid organ (on immunosuppressive therapy), haematopoietic stem cell transplant (within 24 months),
c.  Immunocompromised due to primary or acquired (HIV/AIDS) immunodeficiency; OR
2. Any significantly immunocompromising condition(s) where, in the last 3 months the patient has received:
a. Chemotherapy or whole body radiotherapy,
b. High-dose corticosteroids (at least 20 mg of prednisone per day, or equivalent) for at least 14 days in a month, or pulse corticosteroid therapy,
c. Biological agents and other treatments that deplete or inhibit B cell or T cell function (abatacept, anti-CD20 antibodies, BTK inhibitors, JAK inhibitors, sphingosine 1-phosphate receptor modulators, anti-CD52 antibodies, anti-complement antibodies, anti-thymocyte globulin),
d. Selected conventional synthetic disease-modifying anti-rheumatic drugs (csDMARDs) including mycophenolate, methotrexate, leflunomide, azathioprine, 6-mercaptopurine (at least 1.5mg/kg/day), alkylating agents (e.g. cyclophosphamide, chlorambucil), and systemic calcineurin inhibitors (e.g. cyclosporin, tacrolimus); OR
3. Any significantly immunocompromising condition(s) where, in the last 12 months the patient has received an anti-CD20 monoclonal antibody treatment, but criterion 2c above is not met; OR
4. Others with very high-risk conditions including Down Syndrome, cerebral palsy, congenital heart disease, thalassemia, sickle cell disease and other haemoglobinopathies; OR
5. People with disability with multiple comorbidities and/or frailty.

	ATSI,
≥30 years old,
1 risk factor
	1. The patient is in residential aged care
2. The patient has disability with multiple comorbidities and/or frailty
3.  Neurological conditions, including stroke and dementia and demyelinating conditions
4. Respiratory compromise, including COPD, moderate or severe asthma (required inhaled steroids), and bronchiectasis, or caused by neurological or musculoskeletal disease
5. Heart failure, coronary artery disease, cardiomyopathies
6. Obesity (BMI greater than 30 kg/m2)
7. Diabetes type I or II, requiring medication for glycaemic control
8. Renal impairment (eGFR less than 60mL/min)
9. Cirrhosis
10. The patient has reduced, or lack of, access to higher level healthcare and lives in an area of geographic remoteness classified by the Modified Monash Model as Category 5 or above
11. Past COVID-19 infection episode resulting in hospitalisation.

	50-69 years old,
2 risk factors
	1. The patient is in residential aged care,
2. The patient has disability with multiple comorbidities and/or frailty,
3. Neurological conditions, including stroke and dementia and demyelinating conditions,
4. Respiratory compromise, including COPD, moderate or severe asthma (required inhaled steroids), and bronchiectasis, or caused by neurological or  musculoskeletal disease,
5. Heart failure, coronary artery disease, cardiomyopathies,
6. Obesity (BMI greater than 30 kg/m2),
7. Diabetes type I or II, requiring medication for glycaemic control,
8. Renal impairment (eGFR less than 60mL/min),
9. Cirrhosis, or
10. The patient has reduced, or lack of, access to higher level healthcare and lives in an area of geographic remoteness classified by the Modified Monash Model as Category 5 or above.









Prescriptions supplied	2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	3684	58477	179158	220194	71627	110556	36302	116211	96061	99302	Patients treated	2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	3654	57612	175956	217575	70766	108830	35706	114226	95040	97737	Supply quarter
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65+ years, high risk	2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	2529	35126	56693	302	87	53	5	50 to 69 yrs, high risk 	2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	2	15062	37637	12018	18721	6268	19563	16635	17542	70+ yrs	2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	12	44716	125379	39412	61993	20319	67380	57205	66329	ATSI, high risk 	2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	342	5546	24802	11946	13275	20030	6365	19136	13713	6286	Immunocompromised	2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	812	17691	37178	44625	6592	9699	3333	10084	8343	9063	Supply quarter
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65 to 74 yrs with 2 risk factors, ≥75 years with 1 risk factor	2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	2506	34682	55809	302	87	53	5	50 to 69 yrs with 1 risk factor	2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	2	14916	37344	11936	18583	6228	19408	16541	17377	≥70 yrs	2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	12	44089	124007	38979	61061	20002	66271	56684	65322	Supply quarter
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Extension of listing to patients who experienced past COVID-19 infection resulting in hospitalisation


Extension of listing to patients who experienced past COVID-19 infection resulting in hospitalisation


Extension of listing to patients who experienced past COVID-19 infection resulting in hospitalisation

immunocomp	Extension of listing to patients who experienced past COVID-19 infection resulting in hospitalisation


2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	810	17466	36669	44199	6549	9589	3295	9971	8294	8972	Supply quarter


Patients treated




≥50 years,
2 risk factors 

≥30 years, 
2 risk factors

≥30 years,
 1 risk factor


≥50 years,
2 risk factors 

≥30 years, 
2 risk factors

≥30 years,
 1 risk factor


≥50 years,
2 risk factors 

≥30 years, 
2 risk factors

≥30 years,
 1 risk factor

ATSI	≥50 years,
2 risk factors 

≥30 years, 
2 risk factors

≥30 years,
 1 risk factor


2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	340	5489	24460	11853	13176	19785	6259	18823	13607	6220	Supply quarter


Patients treated










Female	≤19 years	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	60-64 yrs	65-69 yrs	70-74 yrs	75-79 yrs	80-84 yrs	85-89 yrs	≥90 years	592	1719	2548	3887	5718	7948	10471	21630	25767	36613	52766	90980	87641	68076	51359	47769	Male	≤19 years	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	60-64 yrs	65-69 yrs	70-74 yrs	75-79 yrs	80-84 yrs	85-89 yrs	≥90 years	572	1130	1584	2395	3208	4224	5985	12820	17641	27273	42516	76776	77188	56284	36344	23593	Age group


Patients treated










RACF	2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	557	10098	19015	19017	8544	16251	5540	14386	14126	21133	Not RACF	2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	3127	48379	160143	201177	63083	94305	30762	101825	81935	78169	Supply quarter


Prescriptions supplied












General Practitioner	Year 3	Year 2	Year 1	0.96824028587927125	0.97044512925393123	0.96849528236846771	Nurse Practitioner	Year 3	Year 2	Year 1	1.0009122025926638E-2	8.5780261369983301E-3	7.2527429235527017E-3	Other specialities	Year 3	Year 2	Year 1	2.175059209480212E-2	2.0976844609070421E-2	2.4251974707979594E-2	Listing year


Proportion of prescriptions supplied





































ACT	2022Q1 	2022Q2 	2022Q3 	2022Q4 	2023Q1 	2023Q2 	2023Q3 	2023Q4 	2024Q1 	2024Q2 	24.893294473688627	579.79740540661089	942.31764741706979	837.54540493763204	279.39375382731168	498.54217889858353	178.28056498731777	443.12589513584527	427.24228164069649	516.08283169830827	NSW	2022Q1 	2022Q2 	2022Q3 	2022Q4 	2023Q1 	2023Q2 	2023Q3 	2023Q4 	2024Q1 	2024Q2 	29.078220412910728	344.93544625034122	1056.5120133592543	1145.6426496743172	390.54037734875027	638.78078731606399	178.32849684834306	535.16039514667739	525.3490961171218	480.46730117086025	NT	2022Q1 	2022Q2 	2022Q3 	2022Q4 	2023Q1 	2023Q2 	2023Q3 	2023Q4 	2024Q1 	2024Q2 	3.1989763275751759	59.981315554800624	254.06773022241515	233.50077218652652	92.801342211503169	111.73301031702937	27.0282913441897	92.408007309577201	78.391062380596395	73.199601295788682	QLD	2022Q1 	2022Q2 	2022Q3 	2022Q4 	2023Q1 	2023Q2 	2023Q3 	2023Q4 	2024Q1 	2024Q2 	6.7381759660005311	120.54716028280632	613.20437275358006	689.03476245488264	340.23794343799358	364.16051801768907	122.83926986357268	404.32662458549208	397.24498794264298	279.2022315746263	SA	2022Q1 	2022Q2 	2022Q3 	2022Q4 	2023Q1 	2023Q2 	2023Q3 	2023Q4 	2024Q1 	2024Q2 	11.305963653060898	244.38623530468797	754.27521209261499	1079.6313747835804	339.61599100708287	442.06849011446201	152.28727666106437	463.85294362785294	420.49906032978521	543.90639325265704	TAS	2022Q1 	2022Q2 	2022Q3 	2022Q4 	2023Q1 	2023Q2 	2023Q3 	2023Q4 	2024Q1 	2024Q2 	18.228257312715634	341.85147989457204	1041.4704967787993	1360.7002505575836	373.28239947321828	503.41564574874087	166.42772141957408	523.28873519029969	515.26150334865736	490.09504676404924	VIC	2022Q1 	2022Q2 	2022Q3 	2022Q4 	2023Q1 	2023Q2 	2023Q3 	2023Q4 	2024Q1 	2024Q2 	13.5801159325238	325.02542082167935	904.72956983680513	1255.5689183096608	301.58736407432383	546.86499557757998	208.58966365401247	686.35257191499852	445.281958727156	556.06147905788453	WA	2022Q1 	2022Q2 	2022Q3 	2022Q4 	2023Q1 	2023Q2 	2023Q3 	2023Q4 	2024Q1 	2024Q2 	22.520338243357667	297.46894122010013	719.11992149707112	1046.9942367707692	316.14426560444116	503.39430439430305	160.90592201924767	558.48535155649859	368.94359662283824	485.61844252688394	Supply quarter


Patients per age  standardised 100,000 population















MOLNUPIRAVIR	2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	3654	57612	175956	217575	70766	108830	35706	114226	95040	97737	NIRMATRELVIR (	&	) RITONAVIR	2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	9799	50184	102612	48626	75502	26104	80763	59830	72657	OVERALL	2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	3654	67256	225446	319129	118951	183672	61578	194173	154275	169632	Supply quarter


Patients treated








































MOLNUPIRAVIR	
2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	1	0.85488940543543412	0.7785145658068553	0.67920652204088305	0.59260515603799191	0.59066842619850302	0.57797449410116386	0.58606881874435801	0.61328711063441288	0.57403981779082947	NIRMATRELVIR (	&	) RITONAVIR	2022Q1	2022Q2	2022Q3	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	0	0.14511059456456588	0.22148543419314468	0.32079347795911695	0.40739484396200815	0.40933157380149704	0.42202550589883614	0.41393118125564204	0.38671288936558706	0.42596018220917059	Supply quarter


Proportion of prescriptions supplied













MOLNUPIRAVIR	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	5085	4794	4808	5107	6902	6371	5149	NIRMATRELVIR (	&	) RITONAVIR	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	4658	5576	5460	5633	7685	7448	6253	OVERALL	2022Q4	2023Q1	2023Q2	2023Q3	2023Q4	2024Q1	2024Q2	9743	10370	10268	10740	14587	13819	11402	Supply quarter


Prescriptions supplied




Committee-in-Confidence
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