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Globally, as of 16 November 2023, there have 
been 772.011.164 confirmed cases of COVID-
19, including 6.979.786 deaths, reported to 
WHO. As of 7 November 2023, a total 
of 13.534.602.932 vaccine doses have been 
administered



Coronavirus, la situazione in Italia
dati aggiornati al 17 Novembre 2023
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87%
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PROS Highly efficacious
No dose adjustment in 

CKD
No drug interactions

Highly efficacious
Oral regimen

Ritonavir studied 
(safe) in pregnancy

Highly efficacious
Studied in pregnancy

Used with Cl Creat< 30 
ml/min

Few/no drug 
interacions

Oral regimen 
No drug-drug 
interactions

CONS Require IV infusion
Immune evasion

Drug-drug 
interactions

Require IV infusion in 
three consecutive 

days

Lower efficacy
Concerns: 

mutagenity
Not recommended in 

pregnancy and 
children

1. N Engl J Med 2021; 385:1941-1950; 2. N Engl J Med 2022; 386:1397-1408; 3. N Engl J Med 2022; 386:305-315; 4. N Engl J Med 2022; 386:509-520
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Structure of the decision tree used for the non-hospitalised cohort

CLINICAL-EFFECTIVENESS OF TREATMENTS USED IN NON-HOSPITALISED HIGH RISK PATIENTS





NICE Assessment Report, June 2022



Limitations of the analysis
• The characteristics of the decision problem may have changed 

considerably since the pivotal trials for each intervention was 
conducted: 
 the introduction of a vaccination programme
 new SARS-CoV-2 variants
 history of prior SARS-CoV-2 infection
• No head-to-head studies of interventions
• Uncertainty regarding the underlying rates of hospitalisation in 

patients with COVID-19 at high risk of hospitalisation under SoC
• Variability in drug prices



Journal of Medical Economics, 2023



Foglia et al. BMC Health Services Research (2022) 22:991

The economic evaluation of COVID-19 positive patients’ clinical pathways was assessed within 6 Italian public Hospitals managing 
COVID-19 patients, involving 34 wards devoted to the care of infected individuals, requiring a hospitalization from Feb to Dec 2020.



Primary outcomes:
- total social cost
- Disability Adjusted Life-Years (DALYs) 
- Net Monetary benefit (NMB). 
Scenario analyses were performed to investigate the affordable price of Paxlovid in different scenario analysis 
in China. 

Zhang W et al. Front Public  Health 2023





The current price of RMB 1890 of 
Paxlovid per box, was cost-effective only 
in patients aged over 80, regardless of their 
vaccination status

90% reduction in the price per Paxlovid 
box would render the Paxlovid cohort to 
become cost-effective in the subgroup of 
vaccinated patients aged 60–79 yrs old. 
98% reduction in the price per Paxlovid 
box would render the Paxlovid to become 
cost-effective in the subgroup of 
vaccinated patients aged 40–59 yrs old













…….The cost-effectiveness of other allocation strategies, including those for 
vaccinated adults and those at lower risk  for severe disease, depended on 
willingness-to-pay thresholds, treatment cost and effectiveness,  and the likelihood
 of severe disease.

Priority for nirmatrelvir/ritonavir treatment should be given to unvaccinated 
persons at high risk of severe disease from COVID-19. Further priority may be 
assigned by weighing treatment effectiveness, disease severity, drug cost, 
and willingness to pay for deaths averted



• In the USA, a 5-day Nirmatrelvir/ritonavir course costs USD 529 (£410; €490).
• This is estimated to correspond to an expenditure of USD 21 000 per hospital admission

averted.
• By contrast, the per-patient hospitalization cost in the USA for COVID19 is estimated at USD

24 826, without taking into consideration personal and societal costs.
• In the post-vaccine Omicron era, the cost-benefit further worsened: the absolute risk

reduction dropped from 5.8% (in the original RCT that led to authorization) to 1.8%,
causing an increase in the number needed to treat to prevent a single hospitalization from
19 to 56 patients.

• In other words, about 35 000 USD have to be spent to prevent a single hospital
admission.



The baseline scenario without ritonavir-boosted nirmatrelvir showed that, in a theoretical cohort of
100,000 outpatients with mild to moderate COVID-19, 144 would be hospitalized in the ICU and 43 would
die, while 1456 would be hospitalized in a medical ward and of those, 6 would die. This scenario would
cost 16′441’600 € and yield 1′271’263 QALYs.
In the same theoretical cohort of 100,000 outpatients with mild to moderate COVID-19, the scenario with
ritonavir-boosted nirmatrelvir treatment showed 1 ICU hospitalization and 409 hospitalizations in a
medical ward and no deaths. The cost of this intervention would be 106,072,042 € (i.e. an increase of
89,639,442€) at an extra QALY gain of 620.89 €. This yielded and ICER of 144,356.4 € per QALY gained.
A univariate sensitivity analysis was performed, modifying each of the parameters of the model within its
range of possible values.

Only if the price of ritonavir-boosted 
nirmatrelvir was lowered to 70€ per treatment 

the established WTP would be met.

Wikman-Jorgensen P, Ibarra JM, Devesa C, Peris J, Llenas-García J. Cost-effectiveness analysis of ritonavir boosted nirmatrelvir for adult outpatients with mild to moderate COVID-19 in a European health system. Eur J Intern Med. 
2023 Oct 7:S0953-6205(23)00345-X.

In our setting, with very high vaccine uptake, 
ritonavir-boosted nirmatrelvir does not add sufficient value 

in terms of QALYs to justify its present cost.



• Studio retrospettivo e farmacoeconomico.
• Sono stati analizzati i pazienti che avevano ricevuto almeno il ciclo 

primario di vaccinazione contro COVID-19 (2 dosi), idonei alla terapia 
con antivirali orali secondo i criteri AIFA e affetti dalla COVID-19 di 
grado lieve-moderato contratta tra il 21 gennaio 2022 e il 30 giugno 
2022.

• Per ciascun mese del semestre gennaio-giugno 2022, sono stati 
selezionati i primi 50 pazienti consecutivamente segnalati alla UOC 
Malattie Infettive e Tropicali dell’Azienda Ospedale Università Padova 
per eseguire il trattamento precoce contro la COVID-19.

• Sono stati elaborati 3 gruppi: pazienti trattati con antivirali orali -> 
molnupinavir (gruppo A) e nirmatelvir/ritonavir (gruppo B) versus 
soggetti che, anche se in possesso dei criteri AIFA per ricevere il 
trattamento, avevano rifiutato volontariamente tale terapia (gruppo 
di controllo).

COST-COVID STUDY



Antivirali SI
(N pazienti = 503) 

[N = 251 MOL ; N = 252 
NIR/r]

Antivirali NO 
(N pazienti = 458)

P value

Maschi (N, %) 258 (51.3%) 235 (51.3%) 0.995

Età (anni, DS) 70.1 (14.3) 65.1 (15.7) < 0.001

Età >= 65 (N, %) 359 (71.3%) 273 (59.6) < 0.001

Obesità (N, %) 83 (16,5%) 91 (19.9%) 0.175

Diabete (N, %) 104 (20.7%) 69 (15.1%) 0.023

Malattie cardiovascolari
(N, %)

322 (64%) 228 (49.8%) < 0.001

Neoplasie (N, %) 37 (7.3%) 43 (9.3%) 0.254

Malattia renale cronica
(N, %)

20 (4%) 22 (4.8%) 0.530

BPCO (N, %) 112 (22.2%) 81 (17.7%) 0.076

Demenza (N, %) 33 (6.5%) 15 (3.3%) 0.019

Immunocompromissione
(N, %)

36 (7.1%) 43 (9.4%) 0.208

Comorbitià multiple  >=3 
(N, %)

43 (8.5%) 31 (6.7%) 0.301

Personal data



Antivirali SI
(N pazienti = 503) 

[N = 251 MOL ; N = 252 NIR/r]

Antivirali NO 
(N pazienti = 458)

Numero pazienti ricoverati per 
COVID-19

7 (1,4%) 11 (2,4%)

Numero pazienti ricoverati in 
Terapia Intensiva per COVID-

19

0 1

Numero pazienti ricoverati per 
cause diverse da COVID-19

5 (1,0%) 2 (0,4%)

Costo/die (degenza ordinaria) 
del ricovero per COVID-19

617,59 617,62

Numero giorni di ricovero per 
COVID-19

67 188 + 40 giorni UTI

Costo complessivo dei ricoveri 
per COVID-19

41.378,53 € 172.000€

Costo dei farmaci ?
Personal data

Costo di un ciclo terapeutico di  Nirmatrevir/ritonavir= 250  Euro

250 Euro x 503 pazienti=  125.750 Euro 



Take home messages

• The target population of COVID-19 early treatment that 
may have a greater advantage in terms of cost-effectiveness 
could include unvaccinated populations, patients with a higher 
degree of immunosuppression, or those with multiple risk 
factors

• Nirmatrevir/rtv has shown the highest cost-effectiveness 
and ICER among the early treatments for COVID-19, 
indicating that not all treatments have equal effectiveness in 
terms of cost

• New real-world evidence, and a cost-effectiveness approach 
must be undertaken for future international/national 
therapeutic guidelines
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