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Recap and 
Decision problem
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Recommendation for nirmatrelvir plus ritonavir

Nirmatrelvir plus ritonavir is recommended as an option for treating COVID-19 in 

adults, only if they:

• do not need supplemental oxygen for COVID-19 and

• have an increased risk for progression to severe COVID-19, as defined in the 

independent advisory group report commissioned by the Department of 

Health and Social Care. (McInnes report)

https://www.gov.uk/government/publications/higher-risk-patients-eligible-for-covid-19-treatments-independent-advisory-group-report
https://www.gov.uk/government/publications/higher-risk-patients-eligible-for-covid-19-treatments-independent-advisory-group-report
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Aim of review

DHSC, Department of health and social care

Is nirmatrelvir plus ritonavir clinically and cost-effective in broader population than 
McInnes report?

McInnes criteria for highest risk

Age over 70, diabetes and obesity 
have same risk as lowest risk 

groups in McInnes report

Company submitted evidence and 
request committee consider 

broadening recommendation for all 
age over 60+ or 18-59 with 1 risk 

factor

DHSC Antiviral and Therapeutics Task force 

commissioned a report by John Edmund’s (Edmund’s 

report) to assess whether there are any groups 

that have a risk that is at least as high as McInnes 

groups (published 29 March 2023)

Company submitted additional evidence for 

nirmatrelvir plus ritonavir after final draft guidance 

issued to support expansion of the high-risk group 

definition 
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Key issues for discussion

ICER, Incremental cost-effectiveness ratio

Expansion of high-risk group definition

Issue ICER impact Population size 

impact and 

decision risk

Is nirmatrelvir plus ritonavir clinically and cost effective for 

people who are 70 years and over?
Moderate High

Is nirmatrelvir plus ritonavir clinically and cost effective for 

any other groups?
Large Very high
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Final guidance and model recap

Final guidance section 3.6: 

✓ Committee noted evidence at a subgroup level is limited and too uncertain to parameterise the model, 

additional functionality and input assumptions maybe needed 

✓ Committee specified additional evidence needed to model age over 70 years 

Unlike other risk factors age can be adjusted within the model framework

Additional evidence provided by company include:

• Treatment specific (nirmatrelvir plus ritonavir) 

hospitalisation and mortality rates split by age

• Relative treatment effect of nirmatrelvir plus 

ritonavir (versus untreated/ standard care) in 

terms of hospitalisation and mortality rates split 

by age

• Hospitalisation or death relative risk

• All-cause mortality relative risk at 28 days

Model recap:

• The AG model does not include functionality to model 

individual subgroups split by the risk factors

• Unlike specific risk factors like diabetes or obesity, 

age can be adjusted by changing the starting age in 

the mild COVID-19 setting

• This affects cost-effectiveness because average 

age in model is 55, so increasing eligibility to 70+ 

would increase average age → shorter time to 

accrue QALYs from avoiding mortality
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McInnes definition and Edmunds report

The full list of conditions is available in the independent advisory group report commissioned by the Department of Health and Social 
Care.

McInnes: People more likely to develop severe COVID-19

Some people have a health condition that may increase their risk 

of getting seriously ill from COVID-19, such as:  

• Down’s syndrome 

• certain types of cancer including leukaemia

• certain conditions affecting the blood, such as sickle 

cell disease 

• people who have had a stem cell transplant

• kidney disease

• liver disease

• people who have had an organ transplant

• conditions affecting the immune system, such as HIV 

or AIDS, inflammatory conditions or immunodeficiency

• conditions affecting the brain or nerves (multiple 

sclerosis, motor neurone disease, Huntington’s 

disease or myasthenia gravis).

Edmunds 2023 report using 3 

UK/England cohort studies and 

recommendations from DHSC:

Age 70 years and above, diabetes and 

obesity have same risk as lowest risk 

group in McInnes

OpenSAFELY 
(Delta wave)

(May – Dec 2021)

N = 18.7 million

Agrawal 2022 

(Omicron wave)

(Dec 2021-Feb 2022)

N = 30 million

Hippisley-Cox 2022 

(Omicron wave)

Dec 2021-March 2022

N = 1.3 million

https://www.gov.uk/government/publications/higher-risk-patients-eligible-for-covid-19-treatments-independent-advisory-group-report/defining-the-highest-risk-clinical-subgroups-upon-community-infection-with-sars-cov-2-when-considering-the-use-of-neutralising-monoclonal-antibodies
https://www.gov.uk/government/publications/higher-risk-patients-eligible-for-covid-19-treatments-independent-advisory-group-report/defining-the-highest-risk-clinical-subgroups-upon-community-infection-with-sars-cov-2-when-considering-the-use-of-neutralising-monoclonal-antibodies
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Evidence within 
Edmunds paper
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Death rate per 1000 person years across waves OpenSAFELY

(All waves)

N = 18.7 million
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Death rate during the Delta wave from OpenSAFELY
OpenSAFELY 
(Delta wave)

(May – Dec 2021)

N = 18.7 million
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Adjusted rate associated with hospitalisation or death

Agrawal 2022 

(Omicron wave)

(Dec 2021-Feb 2022)

N = 30 million
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Adjusted rate associated with hospitalisation or death

Agrawal 2022 

(Omicron wave)

(Dec 2021-Feb 2022)

N = 30 million
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Adjusted HR of COVID-19
death in women (Q-COVID4)

Hippisley-Cox 2022 

(Omicron wave)

Dec 2021-March 2022

N = 1.3 million
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Adjusted hazard ratios for age and risk of COVID-19 
deaths/hospital admissions derived from the living risk 
prediction algorithm QCOVID

✓ QCOVID study controlled for other covariates when calculating hazard ratios for age related risk; therefore, 

the data represents the impact of age on mortality and hospitalisation alone
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Updated clinical 
evidence
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Company requested subgroup data from PANORAMIC

CI, Confidence interval; JCVI, Joint Committee on Vaccination and Immunisation

Company comments
• Preferred high-risk definition: includes all 

aged over 60 and between 18-59 year with 

at least one pre-existing health condition 

• Rationale for wider cohort: 

• QCOVID algorithm and ISARIC report 

shows age is an independent risk factor 

and age 50+ is at least as comparable 

to the McInnes defined population

• JCVI’s routinely used criteria is to 

recommended access to the COVID-19 

vaccine for ages 50 years and above -

Similar criteria should also apply for 

treatment of COVID-19

• Data has been provided from PANORAMIC 

and the nirmatrelvir plus ritonavir’s EPIC-

HR trial. Data from EPIC-SR could not be 

provided due to low event numbers.

70 

years+*

65 years+* 60 years+*

EPIC-HR 

full trial

PANORAMIC

Full trial

50 years+*

Mean age non-

hospital setting

XXX XXX XXX 56.6

Baseline 

hospitalisation 

rate from 

PANORAMIC 

(Placebo arm)

XXX XXX XXX 0.77%

Relative risk of

death from any 

cause through 

day 28 (95% CI)

XXX XXX XXX 0.15 

(0.001-0.63)

Relative risk of 

hospitalisation or 

death (95% CI)

XXX XXX XXX 0.14 

(0.07-0.27)

Table: PANORAMIC and EPIC-HR trial data

* denotes: Also includes 18–59 years with ≥1 high risk condition

CONFIDENTIAL
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AG comments on PANORAMIC and EPIC HR data

CI, Confidence interval; JCVI, Joint Committee on Vaccination and Immunisation

AG comments:

• Results presented by Pfizer which included younger age groups were deemed inappropriate. 

Individual age groups should have been modelled to generate consistent and unbiased outcomes 

(for example 65-69 instead of 65 years and below). (See Table 1 in AG critique)

• To model 70+, AG’s preference was to use the mean age groups for community and hospital 

settings and the hospitalisation and 28 day mortality rates for the standard care arm from 

PANORAMIC

• For relative treatment effect of nirmatrelvir/ritonavir compared with standard care, two different 

analysis were done. One used COVID-NMA outcomes and the second used publicly available data 

from EPIC-SR. For the EPIC-SR scenario, no mortality benefit was assumed for 

nirmatrelvir/ritonavir.

NICE tech team comments:
• EPIC-SR is a relevant trial because it is reflective of a vaccinated population. As of March 2023, 90% of 

people between 70-74 were vaccinated with the COVID-19 third/booster dose in England. The relative 

treatment effect of nirmatrelvir plus ritonavir compared with standard care from EPIC-SR is therefore relevant 

for decision making. As stated in final guidance, the preliminary outcomes showed non-significant reduction in 

hospitalisation rates in the vaccinated high-risk subgroup.
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Cost-
effectiveness 
results
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FG base case and scenarios considered by AG 

Please see AG critique for further details and input parameter assumptions; CI, Confidence interval 

High-risk population 

(as in final guidance 

(FG))

70 years and 

over – Scenario 1

70 years and 

over – Scenario 2

High-risk population 

(as in FG) plus 70 

years and over -

Scenario 3

The Pfizer analysis deemed 

by the EAG to be the most 

representative of NICE’s 

request

Mean age of hospitalised

patients (years)
55.0 XXX XXX 70.0 XXX

Mean age of non-hospitalised

patients (years)
55.0 XXX XXX 65.0 XXX

Baseline hospitalisation rate

(with standard care)
2.82% XXX XXX 2.82% XXX

Baseline 28-day mortality rate

(with standard care)
0.68% XXX XXX 0.68% XXX / XXX

Nirmatrelvir/ritonavir

hospitalisation or death

relative risk

Median: 0.13

95% CI: 0.07-0.27

Mean: 0.14

Median: 0.13

95% CI: 0.07-0.27

Mean: 0.14

EPIC-SR: 

Median: 0.43

95% CI: 0.11-1.64

Mean: 0.55

Median: 0.13

95% CI: 0.07-0.27

Mean: 0.14

XXX

Nirmatrelvir/ritonavir all-cause

day 28 mortality relative risk

Median: 0.04

95% CI: 0.00-0.63

Mean: 0.15

Median: 0.04

95% CI: 0.00-0.63

Mean: 0.15

Assumption: 1

Median: 0.04

95% CI: 0.00-0.63

Mean: 0.15

XXX

CONFIDENTIAL
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AG results assuming mean efficacy

ICER, Incremental cost effectiveness ratio; QALY, Quality adjusted life years; NMB, Net monetary benefit; SoC, Standard care

Technology Total costs 

(£)

Total 

QALYs

ICER versus 

SoC (£/QALY)

NMB 

(£20,000

/ QALY)

NMB 

(£30,000 / 

QALY)

Scenario 1 (baseline rates from PANORAMIC + efficacy data from COVID-NMA)

SoC 711 6.51 - - -

Nirmatrelvir/ritonavir 1761 6.55 26,381 -254 144

Scenario 2 (baseline rates from PANORAMIC + efficacy data from EPIC-SR with assumptions)

SoC 711 6.51 - - -

Nirmatrelvir/ritonavir 1811 6.53 61,454 -742 -563

Scenario 3 (baseline rates from previous high-risk analyses, efficacy data from COVID-NMA and starting ages of 70 

and 65 for hospitalised and non-hospitalised patients)

SoC 1053 9.97 - - -

Nirmatrelvir/ritonavir 1805 10.10 5516 1975 3339

Table: Deterministic incremental results for scenarios 1 to 3

ICERs ranging from below £20000 per QALY gained to above £50,000 per QALY gained.
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AG results assuming low efficacy

ICER, Incremental cost effectiveness ratio; QALY, Quality adjusted life years; NMB, Net monetary benefit; SoC, Standard care

Technology Total costs 

(£)

Total 

QALYs

ICER versus 

SoC (£/QALY)

NMB 

(£20,000

/ QALY)

NMB 

(£30,000 / 

QALY)

Scenario 1 (baseline rates from PANORAMIC + efficacy data from COVID-NMA)

SoC 711 6.51 - - -

Nirmatrelvir/ritonavir 1766 6.54 33,615 -427 -113

Scenario 2 (baseline rates from PANORAMIC + efficacy data from EPIC-SR with assumptions)

SoC 711 6.51 - - -

Nirmatrelvir/ritonavir 1950 6.51 Dominated -1239 -1239

Scenario 3 (baseline rates from previous high-risk analyses, efficacy data from COVID-NMA and starting ages of 70 

and 65 for hospitalised and non-hospitalised patients)

SoC 1053 9.97 - - -

Nirmatrelvir/ritonavir 1817 10.07 7827 1188 2164

Table: Deterministic incremental results for scenarios 1 to 3

ICERs ranging from below £20000 per QALY gained to dominated (no QALY gains in scenario 2).
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Back-up slides
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OpenSAFELY adapted figure from Edmunds report (1/2)

Figure: OpenSAFELY Hazard ratio of 

death by demographic and socio-

economic variables

Figure: OpenSAFELY 

Hazard ratio of death by 

clinical conditions

The 95% CI on the 

hazard for rheumatoid 

arthritis, lupus and 

psoriasis 

In the third wave is 

highlighted with a blue 

shaded bar
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OpenSAFELY adapted 
figure from Edmunds 
report (2/2)

Figure: Sex- and age-standardised 

COVID-19-related death rates (IR) 

and 95% confidence intervals per 

1,000 person-years in OpenSAFELY 

in the three pandemic waves. Models 

were standardised for age and sex 

using the European standard 

population except for the death rates 

by age group (not standardised) and 

death rates by sex (standardised by 

age). 

The 95% CI on the hazard for 

rheumatoid arthritis, lupus and 

psoriasis 

In the third wave is highlighted with a 

blue shaded bar
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Agrawal adapted 
figure from 
Edmunds report The 95% CI for the risk 

ratio associated with 

rheumatoid arthritis or 

SLE 

Figure: Adjusted rate ratios 

(95% confidence intervals) for 

specific clinical risk factors 

associated with COVID-19 

hospitalisation or death, among 

individuals who received 

booster doses MRNA-1273 or 

BNT162b2
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Hippisley-Cox 
adapted figure 
from Edmunds 
report (1/2)

Figure: Adjusted hazard ratio of 

deaths by clinical risk groups 

for males (a) and females (b). 

Adjustment for all variables 

including age and BMI.
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Hippisley-Cox 
adapted figure 
from Edmunds 
report (2/2)

Figure: Adjusted hazard ratio 

of hospitalisation by clinical 

risk groups for males (a) and 

females (b). Adjustment for all 

variables including age and 

BMI.
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Risk of death due to 
COVID-19 in at-risk 
populations (Figure 
created using data 
from QCOVID and 
ISARIC studies).
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Sources:

https://www.ons.gov.uk/peoplepopulati

onandcommunity/populationandmigrat

ion/populationestimates/datasets/pop

ulationestimatesforukenglandandwale

sscotlandandnorthernireland



3030303030303030

70-74 booster dose uptake rate March 2023 = 90.2%

Source: https://coronavirus.data.gov.uk/details/vaccinations?areaType=nation&areaName=England 
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Thank you. 
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