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ABSTRACT
The objective was to estimate the cost‐effectiveness of nirmatrelvir/ritonavir (NMV/r) in treating adults with COVID‐19 at high‐
risk of developing severe COVID‐19 who do not require supplemental oxygen, compared to no treatment, from the Spanish

National Health System (NHS) perspective. A decision‐tree for the first year followed by a two‐state Markov model with annual

cycles for a lifetime horizon was developed. A cohort of 1000 high‐risk, symptomatic COVID‐19 patients entered the decision‐tree
for each comparator, divided into hospitalized patients, considering their level of care, and outpatients, for whom only symptom

duration was considered. Vaccination status of patients and COVID‐19‐specific mortality for hospitalized patients were considered.

NMV/r efficacy in reducing hospitalizations, deaths and symptom days was applied. Patient quality of life and costs were included

(€2024). All the parameters and assumptions were validated by experts. The model reported outputs including costs, quality‐
adjusted life‐years (QALYs) and cost per QALY gained. NMV/r was dominant compared to no treatment, with a decrease in cost

per patient of €169.69 and an increase in QALYs of 0.05. NMV/r is a dominant option compared to no treatment in high‐risk adult

patients with symptomatic COVID‐19 not requiring supplemental oxygen, from the Spanish NHS perspective.

1 | Introduction

The coronavirus disease (COVID‐19), caused by severe acute
respiratory syndrome coronavirus 2 (SARS‐CoV‐2), emerged in
late 2019 and was declared a public health emergency by the
World Health Organization (WHO). To date, over 770 million
cases and roughly seven million deaths have been reported
worldwide [1], resulting in severe global health and economic
burden [2, 3]. In Spain, as of June 2023, the total number
of confirmed COVID‐19 cases was 13 914 811, with 121 760
reported deaths [4].

Most people infected with SARS‐CoV‐2 are asymptomatic or
develop mild to moderate symptoms, not requiring special
treatment or hospitalization [1]. However, a proportion of these
individuals, especially those of 65 years or older and those with
underlying medical conditions are at high risk of developing
severe COVID‐19 and require hospitalization or intensive
care unit (ICU) admission [5–7].

Despite the rapid development and use of vaccines was crucial
in combating COVID‐19, the emergence of new variants and the
decline in vaccination levels (in Spain, from 61.0% of over‐60s
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vaccinated with booster doses in June 2023 [8] to 46.9% in April
2024 [9]), have led to ongoing cases today. In Spain, at the end
of October 2024, the COVID‐19 positivity rate was estimated at
18.8 cases per 100 000 inhabitants. The hospitalization rate for
COVID‐19 was 0.6 per 100 000 inhabitants, with 29.5% of these
cases involving pneumonia, 3.9% requiring ICU admission, and
3.3% resulting in death [10]. This highlights the need for further
therapeutic measures, including the use of antiviral treatments
such as nirmatrelvir/ritonavir (NMV/r), among others [11].

Nirmatrelvir acts on the SARS‐CoV‐2 Mpro protein, inhibiting
its protease activity and preventing viral replication. Ritonavir
does not have activity against this protein but rather acts as a
pharmacokinetic enhancer, increasing plasma concentrations of
nirmatrelvir [12].

The efficacy of the combined use of NMV/r has been demon-
strated previously in a randomized clinical trial with
unvaccinated persons [13] and various observational studies
that included vaccinated patients [14–17]. The results of these
studies showed that individuals treated with this drug presented
lower hospitalization and mortality rates when compared with
those receiving placebo or no treatment, while being a safe
therapeutic option [13–17].

Based on the aforementioned results, NMV/r was granted
authorization by the Food and Drug Administration (FDA) [18]
and the European Medicines Agency (EMA) [14]. In Spain, the
Spanish Agency for Medicines and Health Products (AEMPS)
recommends the use of NMV/r as the first therapeutic option
for high‐risk patients with mild‐moderate COVID‐19 [19].

The use of NMV/r has been reported to be cost‐effective in
recent studies [20–22]. However, analyses conducted in Spain
are scarce. With this in mind, we aimed to estimate the cost‐
effectiveness of NMV/r for the treatment of adults who do not
require supplemental oxygen and are at high risk of progressing
to severe COVID‐19, compared to no treatment, from the
Spanish National Healthcare System (NHS) perspective.

2 | Methods

2.1 | Model Structure

The cost‐effectiveness analysis was conducted using a hybrid
model developed in Excel, composed of a decision tree that
captures the acute infection period with a 1‐year time horizon,
followed by a Markov model to capture long‐term outcomes
(lifetime horizon). The model was previously adapted to the US
and Greece settings [20, 21], and for the present study, the
model was adapted to the Spanish context using local data. All
data inputs were validated by a panel of five Spanish experts
(four clinicians and one hospital pharmacist) through an
advisory board and individual consultations.

The model evaluated the costs and outcomes of high‐risk adult
patients with symptomatic COVID‐19 who did not require
supplemental oxygen and were candidates for treatment with
NMV/r, compared with no treatment. For each treatment arm,
1000 treatment eligible high‐risk patients with symptomatic

COVID‐19 entered the decision tree after receiving the treat-
ment (Figure 1A). In the NMV/r arm, the treatment consisted of
300mg of nirmatrelvir plus 100mg of ritonavir every 12 h for
5 days, starting within 5 days of symptom onset [23]. The other
arm received no treatment.

Patients were categorized as either hospitalized or outpatients.
Given that the primary objective of vaccination is to mitigate
the severity and mortality associated with COVID‐19 infection,
the vaccination status of patients was also considered. Those
who had received the complete vaccination regimen, including
booster doses within the last 6 months [9] (i.e., those considered
to be vaccine‐protected), were classified as vaccinated, while the
remaining patients were classified as unvaccinated.

For hospitalized patients, the level of care was considered, distin-
guishing between general ward (GW) (general stay not admitted to
the ICU) and ICU with or without mechanical ventilation (MV).
Additionally, in‐hospital mortality related with COVID‐19 was
differentiated between vaccinated and unvaccinated patients. For
outpatients whose symptomatology was not severe and therefore
did not require hospitalization, it was assumed that there was no
mortality associated with the pathology [24]. Survivors of the acute
phase entered the Markov model with two health states (alive or
dead), with annual cycles (Figure 1B). For those patients dis-
charged after ICU admission with MV, sequelae associated with
hospitalization were considered for the first 5 years, regarding
quality of life and mortality [25].

2.2 | Clinical Inputs

For the estimation of the clinical parameters used in the model,
it was relevant to consider the COVID‐19 variant, given the
multiple mutations of the virus since its initial onset and the
resulting differences in symptomatology and severity. Where
possible, the clinical parameters used in the analysis were taken
from publications on the Omicron variant, as this was the
predominant variant at the time of the study [26].

As described by the AEMPS, high‐risk patients are defined as
those with an increased risk of developing severe disease [27].
In this context, high‐risk individuals were defined as those over
65 years [28, 29] of age and those with underlying medical
conditions such as hypertension, heart or lung disease, diabetes,
obesity, or cancer [28]. Due to the absence of specific data for
high‐risk patients, data associated with patients over 65 years of
age were assumed for modeling the high‐risk population. The
most recent data available from the Spanish Ministry of Health
with sufficient disaggregation to be applied to the model were
used [30]. These data are presented in 10‐year age bands
starting at 60, and it was proposed that data be used for patients
over 70 years as a base case. Additionally, we performed a
scenario analysis using data for individuals aged 60+ to test the
sensitivity of the results.

The model considers treatment effects on reducing the pro-
portion of hospitalizations and deaths, as well as reducing the
duration of symptoms. The efficacy of NMV/r was derived from
the EPIC‐HR clinical trial [13], which demonstrated an 85.8%
risk reduction in hospitalizations or deaths [13, 23] and a 20.0%
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reduction in symptom duration for non‐hospitalized patients
[31] (Table 1). Although the predominant variant during the
clinical trial was Delta, NMV/r has been shown to retain in vitro
activity against other variants [32].

High‐risk patients with symptomatic COVID‐19 entered the
decision tree after treatment and were distributed according to
proportions of hospitalized patients and proportion vaccinated
(Table 1).

Since the data reported by the Spanish Ministry of Health [30,
33, 35] by age group (Supporting Information S1: Tables SI
and SII), do not distinguish between vaccinated and
unvaccinated individuals, vaccine effectiveness in reducing
hospitalizations was used to estimate the distribution of hos-
pitalizations between these two groups. At the time of this
analysis, 58.1% of the high‐risk population had received booster
doses, according to periodic vaccination reports from Spain [9]
(Table 1). It was estimated that 27.8% of unvaccinated high‐risk
COVID‐19 patients would be hospitalized, which is reduced to
6.4% in vaccinated patients (Table 1).

Among hospitalized patients, 3.01% were admitted to ICU [30],
of whom 46.4% required MV [34] (Table 1). For both cost and

quality of life estimations, it was assumed that a patient ad-
mitted to the ICU with MV would subsequently be transferred
to the ICU without MV, and all ICU patients would then be
transferred to GW [24]. Length of hospital stay was extracted
from hospitalization records published by the Ministry of
Health for 2022 [36], when the Omicron variant was predomi-
nant [45] (Table 1).

COVID‐19‐specific mortality was only considered for patients
who were hospitalized, as it was assumed that the most severe
patients, and therefore those who could die as a consequence of
the pathology, were hospitalized [24]. From the proportions of
COVID‐19 deaths, the proportions of vaccinated patients, and
vaccine effectiveness in reducing deaths by age group obtained
from the Spanish Ministry of Health [30, 33, 35] (Supporting
Information S1: Tables SI and SII), a mortality rate of 3.9% was
estimated for unvaccinated high‐risk patients and 0.9% for
vaccinated patients (Table 1).

For outpatients, i.e. patients whose symptoms were mild to
moderate and who were therefore not hospitalized, the duration
of symptoms was estimated to assess their impact on quality of
life. The infection duration was based on data from the ZOE
COVID study [37]. According to results by variant and

FIGURE 1 | Cost‐effectiveness model structure. (A) Decision tree. (B) Markov model. GW, general ward; ICU, intensive care unit; MV,

mechanical ventilation.
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TABLE 1 | Input parameters and distribution functions.

Parameter
Base case
value Distribution function References

Treatment efficacy

Reduction in infection duration 20.0% Beta Hammond et al. [13, 23, 31]

Risk reduction of hospitalizations or
deaths

85.8% Beta

Decision tree distribution (proportion)

Vaccinated 58.1% Beta Ministry of Health [9]

Hospitalized (unvaccinated) 27.8% Beta National Center for Epidemiology [30, 33]
MinistryHospitalized (vaccinated) 6.4% Beta

ICU 3.0% Beta

MV 46.4% Beta Portmann et al. [34]

Mortality

Non‐hospitalized 0.0% N/A Expert consensus [24]

Hospitalized patients (unvaccinated) 3.9% Beta National Center for Epidemiology [30, 33]
Ministry of Health [35]Hospitalized patients (vaccinated) 0.8% Beta

Hospital length of stay/symptom days

General ward (GW) 8.6 Gamma Specialized Care Register [36]

ICU without MV 12.4 Gamma

ICU with MV 7.8 Gamma

Symptom days (unvaccinated) 8.3 Gamma Menni et al. [37]

Symptom days (vaccinated) 4.4 Gamma

Lifetime analysis

Age 68.8 N/A Peláez et al. [38]

Increased mortality risk in year after
MV discharge

1.33 N/A Lone et al. [25]

Costs

NMV/r list price €832.5 N/A BotPlus [39]

Practitioner's office €56.36 Gamma eSalud [40]

GW—cost per day €916.1 Gamma

ICU without MV—cost per day €1310.1 Gamma

ICU with MV—cost per day €1622.5 Gamma

Post‐discharge costs—cost per case €113.3 Gamma

Annual healthcare spending per capita €2001.0 N/A Ministry of health [41]

Utilities

Baseline utility 0.836 Beta Janssen et al. [42]

Disutility for hospitalized—GW −0.640 Beta Goswami et al. [43]

Disutility for hospitalized—ICU
without MV

−0.570 Beta

Disutility for hospitalized—ICU
with MV

−0.836 Beta

Disutility for symptom day per episode −0.290 Beta

Annual disutility post ICU‐MV
(first year)

−0.13 N/A Sheinson et al. [44]

Annual disutility post ICU‐MV
(years 2–5)

−0.04 N/A

Abbreviations: GW, general ward; ICU, intensive care unit; MV, mechanical ventilation.
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vaccination status, for the Omicron variant, 8.3 days of symp-
toms were considered for the “unvaccinated” group, and
4.4 days for the “vaccinated” group (Table 1).

Patients entered the model at a mean age of 68.8 years [38].
Mortality from any cause by age and sex was applied, based on
data from the National Institute of Statistics [46]. We took a
conservative approach and only considered COVID‐19 induced
mortality for hospitalized patients [30, 33, 35]. For patients
admitted to the ICU with MV during the acute phase, a 1.33‐
fold increase in the risk of death [25] over the first 5 years was
applied to account for possible sequelae resulting from the
severity of the pathology (Table 1).

2.3 | Costs

Costs included diagnosis, initial follow‐up, drug acquisition,
hospitalization and post‐discharge follow‐up for the acute phase
(decision tree). For the long‐term phase (Markov model),
average lifetime healthcare costs per person were considered
until death [41] (Table 1). All costs were presented in 2024
euros (€).

Resource use associated with diagnosis, prescription and initial
follow‐up was estimated using the cost of three primary care
visits for all patients [24, 40]. For patients in the NMV/r arm,
the list price associated with treatment was considered, as ex-
tracted from the database of the Official College of Pharmacists
[39] (the rebate established in Spanish Royal Decree‐Law 8/
2010 was applied [39]) (Table 1).

Hospitalization costs were estimated according to the type of
hospitalization (GW, ICU with or without MV), the length of
stay, and the unit cost per day of hospitalization [40] (Table 1).
In addition, for all hospitalized patients, three telephone con-
tacts with primary care were considered as follow‐up after
discharge [24, 40].

2.4 | Quality of Life

The model applied utility values to capture the quality of life
associated with treatment and disease outcomes. Utility was ex-
pressed on a numerical scale between 0 and 1, where 0 repre-
sented the worst possible health state (death) and 1 indicated a
state of “perfect health.” Baseline utility for the general population
over 70 years was extracted from the study by Janssen et al. [42].

The estimation of quality‐adjusted life years (QALYs) per patient
is obtained by considering the patient's life expectancy (up to a
maximum of 30 years, given that the mean age at model entry is
68.8 years), the baseline utility, and the discount rate. For each of
the 1000 patients, QALYs are calculated as the product of the
baseline utility (0.836) and the years of life lived by the patient,
accounting for a 3.0% annual discount on the quality of life.

Additionally, disutilities associated with the following events
were extracted from the study by Goswami et al. [43]: infection
with mild/moderate symptomatology (non‐hospitalized

patients), GW, ICU, and ICU with MV, and were adjusted for
the event duration. The disutility associated with post‐MV
sequelae over 5 years was also considered (0.13 in the first year
and 0.04 in subsequent years) [44] (Table 1). Disutilities are
applied to patients’ quality of life when an adverse event occurs.
The total disutility of an adverse event is obtained as the
product of the incidence of the adverse event, its duration
(converted from days to years), and its disutility value. These
values represent a decrease in quality of life and are always
expressed as negative numbers.

For each treatment arm, the QALYs per patient were calculated
as the mean QALYs of the 1000 simulated patients. Mortality
rates and hospitalizations will determine the differences in
QALYs between the two treatment arms.

2.5 | Model Outputs

The model compared treatment with NMV/r vs no treatment
and reported outputs including total and acute phase costs
(outpatient, hospitalization, and treatment), clinical benefits
(measured by outpatient symptom days, number of hospital-
izations, ICU admissions, and deaths), and QALYs. The incre-
mental cost per QALY gained was calculated as the incremental
cost‐effectiveness ratio (ICER). A willingness‐to‐pay (WTP)
threshold of €25 000 per QALY gained was considered in line
with the Spanish guidelines [47]. If the ICER of treatment fell
below this WTP threshold, it was considered cost‐effective. The
intervention was considered as an economically “dominant”
strategy if it was both clinically superior and cost‐saving, while
the opposite was considered a ‘dominated’ strategy. In other
cases, an alternative could be less costly but also less effective.

Both costs and outcomes were discounted at a rate of 3%
per year according to the local recommendations for the eco-
nomic evaluation of health technologies [48].

2.6 | Sensitivity Analysis

One‐way sensitivity analysis (OWSA), probabilistic sensitivity
analysis (PSA) and scenario analyses were performed to identify
the most influential parameters and check the robustness of the
results when considering uncertainty of some inputs.

The OWSA was performed to assess the impact of each
parameter used in the base case analysis on model outcomes
individually. Hypothetical increases or decreases of 15% were
considered. The OWSA produced a tornado diagram displaying
the ten most influential parameters on the model results.

The PSA was performed using a Monte Carlo simulation with
1000 iterations [49], and the results were represented in a scat-
terplot of incremental costs and QALYs. A PSA sets all inputs
simultaneously to a randomly selected value from the corre-
sponding distribution. When uncertainty data were not available,
the standard error was assumed to be 15% of the mean.

Real World Evidence plays a key role in bridging the evidence
gap between Delta & Omicron in relation to generalizability of
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EPIC HR clinical trial across different COVID‐19 variants and
different levels of neutralization antibodies triggered by either
vaccination or viral exposure. We, therefore, conducted a sce-
nario analysis using real‐world treatment effectiveness of
NMV/r using the analysis by Lewnard et al. [17]. In this study,
the primary endpoint was the effectiveness of NMV/r in pre-
venting hospitalization or death if treated within 5 days of
symptom onset, which was estimated to be 79.6% compared
with best supportive care. This study was selected because it
presents the effectiveness outcome considering the days from
symptom onset to treatment (within the first 5 days of symptom
onset or at any time), thus allowing us to use effectiveness data
aligned with the treatment indication [23]. In addition, the
study was conducted in patients infected with the Omicron
variant and more than 85.0% were vaccinated.

Considering the lack of comorbidity‐specific data, we used age
as a proxy for high‐risk status to determine the baseline risk of
severe disease and mortality. In the base‐case scenario, we
considered age 70+ for this purpose. Since baseline risk is age‐
dependent, we conducted a scenario analysis to assess the
impact of age on outcomes by considering an age high‐risk
proxy of over‐60s. In this scenario, we used data provided by the
Spanish Ministry of Health, categorized by age group, specifi-
cally including the range from 60 to 69 years, to evaluate the
impact of the assumption made in the base‐case (Supporting
Information S1: Tables SIII and SIV).

3 | Results

3.1 | Base‐Case Analysis

In the base case analysis, NMV/r was found to be a dominant
strategy compared with no treatment, resulting in an incre-
mental cost reduction of €169.69 per patient and an incremental
increase in QALYs of 0.05 (Table 2). Table 3 shows the results of
clinical benefit per patient, where NMV/r reduced outpatient
symptom days by 0.205 and decreased the number of hospital-
izations (0.022 vs. 0.154 hospitalizations per patient treated with
NMV/r and no treatment, respectively).

In addition, NMV/r resulted in savings of €1131.63 per patient
associated with hospitalization due to the efficacy of NMV/r in
avoiding hospitalizations (Table 4).

3.2 | Sensitivity Analysis

Variations in the parameters analysed in the OWSA did not
affect the dominance results. As NMV/r was dominant

compared to no treatment, no ICER was estimated; therefore, a
tornado plot cannot be shown (Table 5).

The PSA showed that NMV/r was dominant or cost‐effective in
100.0% of simulations (67.7% dominant and 32.3% cost‐
effective) considering the WTP threshold of €25 000 per QALY
gained (Figure 2). Therefore, sensitivity analyses confirmed the
robustness of the results.

The results for the alternative scenarios analysed, which
included effectiveness values for NMV/r extracted from real‐
world data and the inclusion of patients aged 60 and over, are
presented in Table 6. In both scenarios, NMV/r remained
dominant compared to no treatment.

4 | Discussion

This analysis showed that NMV/r was a dominant option in
high‐risk adult patients with symptomatic COVID‐19 who do
not require supplemental oxygen and are candidates for NMV/r
treatment compared with no treatment. The results showed an
incremental decrease in cost per patient of €169.69 and an
incremental increase in QALYs of 0.05. These differences were
mainly explained by the lower number of hospital admissions
associated with NMV/r, reflecting its effectiveness in preventing
hospitalizations and death. The reduction in cost per patient
was largely due to higher avoided hospitalizations of NMV/r
treated patients resulting in lower healthcare resource utiliza-
tion and associated costs. Specifically, fewer hospitalizations
were associated with a saving of €1131.63 per patient, which
was greater than the cost of the NMV/r treatment (€832.50). In
terms of quality of life, by preventing progression to severe
disease which would lead to hospitalization or death, NMV/r
treated patients incurred a smaller loss of quality of life due to
COVID‐19. Furthermore, treatment with NMV/R was

TABLE 2 | Base‐case results per patient.

Outcomes NMV/r No treatment Difference

Costs €28 495.29 €28 664.99 −€169.69
QALYs 11.40 11.35 0.05

ICER Dominant

Abbreviations: ICER, incremental cost‐effectiveness ratio; NMV/r, nirmatrelvir/
ritonavir; QALYs, quality‐adjusted life‐years.

TABLE 3 | Clinical benefit results per patient.

Outcomes NMV/r
No

treatment Difference

Outpatient
symptom days

4.698 4.903 −0.205

Hospitalizations 0.022 0.154 −0.132

ICU admissions 0.001 0.005 −0.004

Deaths 0.000 0.005 −0.005

Abbreviations: ICU, intensive care unit; NMV/r, nirmatrelvir/ritonavir.

TABLE 4 | Costs results from acute phase per patient.

Costs NMV/r
No

treatment Difference

Outpatient €169.08 €169.08 €0.00
Hospitalization €187.29 €1318.92 −€1131.63
Treatment €832.50 €0.00 €832.50
Total €1188.87 €1488.00 −€299.13

Abbreviations: ICU, intensive care unit; NMV/r, nirmatrelvir/ritonavir.
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associated with a reduction in symptom days in non‐
hospitalized treated patients, and therefore reduced the asso-
ciated loss of quality of life compared to untreated patients.

The literature remains scarce in terms of economic evaluation
data on NMV/r in Spain. A previous cost‐effectiveness study
conducted within the context of the Spanish NHS [50] con-
cluded that NMV/r was not a cost‐effective option, with an

ICER of €144 356.4 for treating non‐hospitalized COVID‐19
patients over 65 years of age with mild‐to‐moderate disease and
risk factors for progression. It is important to note that this
analysis did not account for disutilities associated with hospi-
talization and patient symptomatology. Additionally, the
observed hospitalization rates, which were derived from liter-
ature from other countries, were considerably lower than those
reported by the Ministry of Health and used in our model

TABLE 5 | OWSA results.

Parameter

ΔQALYs ΔCosts
ICERLower limit Upper limit Lower limit Upper limit

Proportion vaccinated 0.064 0.045 −€282.79 −€56.60 Dominant

Proportion hospitalized (unvaccinated) 0.047 0.062 −€59.37 −€280.02 Dominant

Proportion hospitalized (vaccinated) 0.054 0.055 −€129.69 −€209.69 Dominant

Proportion of deaths in hospitalized
(unvaccinated)

0.047 0.062 −€187.85 −€151.54 Dominant

Proportion of deaths in hospitalized
(vaccinated)

0.054 0.055 −€170.94 −€168.45 Dominant

Symptom days (unvaccinated) 0.055 0.055 −€169.69 −€169.69 Dominant

Symptom days (vaccinated) 0.054 0.055 −€169.69 −€169.69 Dominant

Frequency (mild/moderate)—Practitioner's
office

0.055 0.055 −€169.69 −€169.69 Dominant

Healthcare costs—Practitioner's office 0.055 0.055 −€169.69 −€169.69 Dominant

Hospitalization costs—GW 0.055 0.055 −€13.14 −€326.25 Dominant

Abbreviations: GW, general ward; ICER, incremental cost‐effectiveness ratio; QALYs, quality‐adjusted life‐years.

FIGURE 2 | Probabilistic sensitivity analysis scatterplot. PSA, probabilistic sensitivity analysis; QALYs, quality‐adjusted life‐years; WTP,

willingness‐to‐pay.
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(0.41% vs. 27.8% in unvaccinated patients), and the vaccination
status of the patients was not considered. These differences
could contribute to the discrepancies observed in the results of
our study.

In contrast, adaptations of the model presented in this paper in
the US and Greece yield similar conclusions to those obtained
in the current study. NMV/r was cost‐effective versus best
supportive care, with a cost difference of +$271 and a difference
in QALYs of 0.030 for patients at high risk of severe COVID‐19
from the perspective of the US healthcare sector [20]. Moreover,
in Greece, NMV/r was considered a dominant strategy (−€43
and +0.018 QALYs) over standard of care for the treatment of
COVID‐19 in adults not requiring supplemental oxygen and at
increased risk of progression to severe COVID‐19, and it was
considered cost‐saving for the public payer [21].

Our model is also subject to limitations. Firstly, the efficacy of
NMV/r was studied in a clinical trial involving an unvaccinated
population and a variant of the virus different from the current
predominant strain. As COVID‐19 is a recent pathology with an
evolving nature, it is highly complex to conduct clinical trials
that reflect the current reality. However, NMV/r has been
shown to maintain in vitro efficacy against new variants [32]
and to remain effective in real‐world settings, even in popula-
tions where most individuals have been vaccinated with at least
two doses [17]. Secondly, from an immunological perspective,
although hybrid immunity (natural plus vaccine‐acquired
immunity) has demonstrated greater and more durable pro-
tection [51], it has not been considered in the model due to the
lack of reliable data covering the entire population in Spain.
Additionally, variability in immune responses—arising from
factors such as the timing between infection and vaccination,
and differences in viral variants—introduces further complex-
ity. These challenges make the accurate inclusion of hybrid
immunity in the model particularly difficult. To ensure trans-
parency and reliability, the analysis focuses solely on vaccina-
tion status, for which standardized and robust data are
available. Nevertheless, sensitivity analyses have shown that the
results are robust to variations in the proportions of vaccinated
patients and changes in hospitalizations and mortality rates in
vaccinated population. Thirdly, the current situation is no
longer considered a public health emergency. As a result, the
data collected by the Spanish Ministry of Health is not as de-
tailed as that collected during the first years after the virus
emerged. For this reason, data from the most recent detailed
report (2023) on hospitalizations, ICU admissions and deaths
have been used [30]. Moreover, since there are no data for the

entire high‐risk population for COVID‐19, we assumed that
individuals over 65 years of age represent the high‐risk group.
However, sensitivity analyses have shown that the results are
robust to changes in the proportions of hospitalizations, ICU
admissions and deaths. Fourthly, health utilities were based on
a de novo vignette study by Goswami et al. [43], rather than the
more commonly used direct EuroQol‐5D scores. This may lead
to some inconsistencies, as the disutility attributed to ICU
health status was lower than that of general health status.
Nevertheless, sensitivity analyses exploring uncertainty of these
inputs have shown that the overall results are not sensitive to
changes in these parameters.

Finally, this study focuses on comparison with no treatment
and did not include comparisons with other marketed anti-
virals, as an NMA or robust indirect comparison was not pos-
sible due to significant differences between in treatment trials
design, study populations and COVID‐19 variants at the time of
the trials. Although beyond the scope of this initial economic
evaluation, further research is warranted to evaluate the com-
parison with other antivirals when local comparative studies
with similar populations are available.

5 | Conclusions

NMV/r is a dominant option compared to no treatment in high‐
risk adult patients with symptomatic COVID‐19 not requiring
supplemental oxygen in Spain. These findings support the use
of NMV/r to prevent high‐risk patients from developing severe
COVID‐19 and its consequences for the NHS.
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