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Abstract
Background and Aims The introduction of Coronavirus disease 2019 (COVID-19) vaccines urged all Thais to seek preven-
tion of serious illness and death from COVID-19. However, immunocompromised individuals might not be able to achieve 
an efficient immune response from these vaccines. This study aimed to evaluate the cost-effectiveness and budget impact of 
introducing Evusheld (tixagevimab plus cilgavimab) for three patient groups—organ transplant, autoimmune disease, and 
dialysis patients, from the Thai government perspective.
Methods A Markov decision model was developed to compare the use of Evusheld plus COVID-19 vaccines versus COVID-
19 vaccines alone. The methodology followed the National HTA Guidelines of Thailand. Model input parameters were 
collected locally from retrospective data and from a literature review.
Results Evusheld helped prevent COVID-19 infection, severe infection, and death in all three patient groups. Using the 
Thai threshold of 160,000 Thai Baht (THB) per quality-adjusted life year (QALY) gained, the only scenario found to be 
cost-effective was that of dialysis patients with inadequate immune response, with an incremental cost-effectiveness ratio 
(ICER) of 54,700 THB per QALY gained. To make a policy of Evusheld provision cost-effective in other groups, the price 
of Evusheld had to be lower (a reduction of 44–88% of its current price). The results of one-way sensitivity analysis indi-
cated that the cost-effectiveness of Evusheld was sensitive to changes in the rate of infection, cost and efficacy of Evusheld, 
proportion of inadequate immune responses, and the probability of moving from a ‘recovered’ to ‘susceptible’ status.
Conclusion Among three COVID-19-vaccinated immunocompromised patient populations, this study concluded that Evush-
eld was cost-effective for dialysis patients with inadequate immune response to the COVID-19 vaccine.

Key Points for Decision Makers 

Evusheld shows benefit in helping prevent illness and 
death among immunocompromised individuals who are 
unable to achieve an efficient response to COVID-19 
vaccines.

Similar to other low- and middle-income countries, Thai-
land needs evidence on cost-effectiveness and budget 
impact to inform decision making with regard to the 
introduction of Evusheld and other expensive medicines 
to ensure the sustainability of universal health coverage 
(UHC).

As shown in the study results, a policy of screening the 
level of immunity before giving Evusheld can make 
Evusheld more cost effective.
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1 Introduction

Coronavirus disease 2019 (COVID-19) vaccines have been 
proven to be effective in protecting people from COVID-
19 [1]. Nevertheless, some people with weakened immune 
systems may have a poor response to the vaccines or may not 
be eligible for them at all. Their existing health conditions 
put them at a higher risk of severe illness and death from 
COVID-19 compared to the general population.

Recently, the PROVENT Phase III clinical trial of Evush-
eld, which is the combination of two monoclonal antibod-
ies called tixagevimab and cilgavimab, found that Evusheld 
could provide protection against severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) infections among 
3441 participants [2]. These findings resulted in authorisa-
tion in the USA and other countries, including Thailand, for 
the use of Evusheld to reduce the risk of COVID-19 among 
those who have an inadequate immune response to COVID-
19 vaccines or those who cannot receive a vaccine due to 
severe allergic reactions [3, 4].

Despite the known benefits, Evusheld is not a substitute 
for COVID-19 vaccination [5]. Primary protection from 
COVID-19 is still through vaccination. For those with 
medical conditions that may lead to an inadequate immune 
response from the COVID-19 vaccine, Evusheld can be 
given after vaccination.

In response to the COVID-19 pandemic, which remains a 
concern in Thailand, the Ministry of Public Health (MOPH) 
is considering using Evusheld for preexposure prevention 
in high-risk groups. However, the inclusion of this expen-
sive medicine requires evidence on value for money and the 
budgetary implications of its introduction.

Therefore, this study was commissioned by the Thai 
government to assess the cost-effectiveness and budget 
impact of the use of Evusheld for preexposure prophylaxis 
for COVID-19 in a group at high-risk of severe COVID-19 
infection and death.

2  Methods

This was a cost-utility analysis to estimate the expected costs 
and health gains associated with the use of Evusheld plus 
COVID-19 vaccines versus COVID-19 vaccines alone for 
the preexposure prophylaxis for COVID-19 among those 
who are at an increased risk of severe illness or death due to 
COVID-19. The study population included people who had 
received an organ transplant, autoimmune disease patients 
(i.e., systemic lupus erythematosus, immune thrombocyto-
penic purpura, Sjögren’s syndrome, mixed connective tis-
sue disease, immune encephalitis and myositis), and patients 
undergoing renal dialysis. The total number of patients in 

each group and the incidence of COVID-19 infection, hos-
pitalisation and mortality data were collected from COVID-
19 national registries: COLAB and COWARD, which are 
managed by the Thai MOPH. COLAB is a national regis-
try for all health service facilities in Thailand that offer the 
COVID-19 reverse-transcription polymerase chain reaction 
(RT‒PCR) test. All test results must be reported to this data-
base. COWARD is another national database that registers 
all COVID-19 patients who require hospitalisation and the 
treatment outcomes. The average starting age of the cohort 
was 54 years [2].

The analysis compared 3 scenarios: (i) COVID-19 vac-
cines as the current standard of prevention of COVID-19 
infection in which 77% of the Thai population has received 
at least two doses of COVID-19 vaccines (data from COLAB 
and COWARD); (ii) Evusheld Policy 1, in which all eligible 
people were given Evusheld two to four weeks after receiv-
ing the second or booster dose(s) of COVID-19 vaccine; 
and (iii) Evusheld Policy 2, in which only people with low 
protective immunity through vaccination were provided with 
Evusheld. The last scenario aimed to assess a new strategy 
of providing Evusheld exclusively to individuals with low 
levels of anti-spike IgG (immunoglobulin formed after infec-
tion or immunisation) antibodies (e.g., below 264 BAU/mL), 
which correlated with neutralising activity [6] and hence 
requires a screening test. Given the present COVID-19 vac-
cination programme in Thailand, the vaccines used among 
eligible patients were a mixture of inactivated, viral vector 
and mRNA vaccines.

A model-based economic evaluation was constructed 
using Microsoft  Excel® (Microsoft Corporation, Redmond, 
WA, USA), following the National Health Technology 
Assessment Guidelines of Thailand [7].

The analysis was conducted using the perspective of pub-
lic health care payers in Thailand. According to the trial 
data, the Evusheld efficacy was assumed to last 6 months 
[2, 5]; consequently, the 6-month time horizon was used 
with a cycle length of one week. Hence, no discounting 
was applied for the outcomes over the study period (see 
Sect. 2.3). Finally, the data presented here were collected 
and analysed during mid-April through to early June 2022.

2.1  Model Structure

Figure 1 displays a Markov model developed for this study. 
In the model, individuals are classified into five mutually 
exclusive health stages, namely, ‘susceptible’, ‘infection’, 
‘severe infection’, ‘recovered’ and ‘death’.

A cohort of each group of patients entered the Markov 
model: 8325 organ transplant patients, 331,378 autoim-
mune disorder patients, and 17,652 dialysis patients. These 
numbers represent each group of patients registered in the 
Thai MOPH. Given that all individuals received at least two 
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doses of COVID-19 vaccines, only people with low levels 
of neutralising antibodies were assumed to be susceptible to 
COVID-19. The model started when an individual entered 
the ‘susceptible’ stage, i.e., low levels of neutralising anti-
bodies. Following this, individuals could become ‘infected’, 
and then progress to ‘severe infection’. The ‘infection’ and 
‘severe infection’ states were transient, i.e., in the next 
cycle, the individual would move to either the ‘recovered’ or 
‘death’ stage. Once ‘recovered’, an individual was no longer 
infected but could become ‘susceptible’ to the disease again 
in the next cycles. Each state was associated with the mortal-
ity rate of COVID-19-related illness or other causes.

2.2  Model Inputs

Model inputs (Table 1) comprised treatment efficacy, transi-
tional probabilities, direct medical costs and utilities.

The efficacy of Evusheld (relative risk reduction) was 
based on the Phase III PROVENT trial [2]. Data from the 
trial at a median of 6 months showed a greater reduction in 
symptomatic COVID-19 cases in the Evusheld group than in 
the placebo group, with a reduction in relative risk of 82.8% 
(95% CI: 65.8, 91.4). In this study, we assume a similar 
efficacy of Evusheld in preventing mild to severe COVID-
19 infection.

Transitional probabilities between health states were 
obtained from COLAB and COWARD, which are national 
registries for COVID-19 diagnosis and treatment, respec-
tively. In addition, the probability of moving from the ‘recov-
ered’ to ‘susceptible’ state was estimated from the half-life 
of Evusheld, which lasts 6 months [2, 5], and the number of 
participants in the Evusheld arm from the PROVENT trial 
(N = 3441) was used for a standard error estimation. This 
means that most patients protected by Evusheld are unlikely 
to develop COVID-19 in the next 6 months. This assump-
tion was also applied to the case of COVID-19 recovery, 
meaning that most recovered patients are unlikely to have 
another COVID-19 infection within 6 months, although it 
was evident that some patients may be infected by 2 weeks 

at the earliest [8–10]. The age-adjusted mortality rate for the 
general population was identified from Thai life tables [11]. 
Patients infected with non-severe COVID-19 were assumed 
to die from general causes. The proportion of patients with 
inadequate anti-S titres after screening was assumed to be 
equal to 39% [12].

The estimated price of Evusheld obtained from the 
Department of Disease Control, MOPH was 29,000 THB. 
The screening cost for the anti-spike IgG (anti-S) titre was 
estimated at 450 THB per patient from the Department 
of Medical Science, MOPH. Total direct medical costs 
were derived from a hospitalization database under Thai-
land’s universal coverage scheme (UCS) of the National 
Health Security Office during January 2020 and October 
2021. The cost of treatment of COVID-19 patients was 
obtained from the general ward setting, while treatment 
costs for severe cases were taken from the intensive care 
unit or ICU setting. All costs were converted to 2022 
values using the Thai consumer price index [13] and pre-
sented in Thai Baht (THB) (approximately THB 36 = 
USD 1 in 2022).

Utility values of patients with COVID-19 were gath-
ered from a study conducted in another country in Asia, 
i.e., Iran [14]. Given that our study population had under-
lying health conditions, the utility of patients’ underlying 
diseases was applied to the utility of the ‘susceptible’ 
and ‘recovered’ stages. We adjusted utilities of ‘infection’ 
(multiplying the utility value of the ‘susceptible’ stage 
by the utility value of patients requiring hospitalisation) 
and ‘severe infection’ (multiplying the utility value of 
the ‘susceptible’ stage by the utility of patients requiring 
intensive care) for patients’ underlying diseases, which 
were reported in the same study.

2.3  Outcomes

The primary outcomes of interest were the number of infec-
tions, severe infections, and deaths from COVID-19, as 
well as total costs and quality-adjusted life years (QALYs). 

Fig. 1  Markov model represent-
ing events that could occur dur-
ing the spread of COVID-19
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These were estimated for each cohort (total population start-
ing in the model) representing a period of 6 months, with 
the exception of incremental QALYs from COVID-19 death 
averted, which were estimated over a lifetime horizon. Esti-
mated QALYs lost from premature death were considered 
in the outcome analysis. Future benefits in terms of QALYs 
gained from death averted were discounted at 3%, as per the 
guideline recommendation [7].

The incremental cost-effectiveness ratio (ICER) in Thai 
Baht (THB) per QALY gained of each policy choice was 
presented to assess the cost-effectiveness of the technology. 
To be considered good value for money (or cost-effective) in 
Thailand, Evusheld had to offer an additional unit of health 
gain at or below a willingness-to-pay (WTP) threshold of 
160,000 THB per QALY [15].

2.4  Sensitivity Analysis and Threshold Analysis

We performed a one-way sensitivity analysis and a proba-
bilistic sensitivity analysis (PSA) to account for the effect 
of the assumptions used and parameter uncertainty in the 
model, respectively.

For the one-way sensitivity analysis, parameters were 
varied within their 95% confidence intervals (CIs), with the 
exception of parameters for which the variance informa-
tion was not available, such as the price of Evusheld and 
screening cost of anti-spike IgG. In this case, the standard 
error was assumed to be 30% of the mean as agreed upon 
by experts during the consultation meeting on June 2, 2022 
[16]. The most influential variables are reported in a tornado 
diagram.

Table 1  Input parameters used 
in the cost-effectiveness model

SE standard error
a The SE is assumed to be equal to the mean in the sensitivity analysis

Parameters Value (SE) References

Transitional probabilities
 Probability of COVID-19 infection
  Organ transplant patients 0.003 (0.003)a COLAB and COWARD
  Autoimmune disorder patients 0.002 (0.001)
  Dialysis patients 0.005 (0.005)

 Probability of severe COVID-19 infection
  Organ transplant patients 0.049 (0.009) COLAB and COWARD
  Autoimmune disorder patients 0.012 (0.001)
  Dialysis patients 0.076 (0.006)

 Probability of death from severe COVID-19 infection
  Organ transplant patients 0.332 (0.091) COLAB and COWARD
  Autoimmune disorder patients 0.344 (0.037)
  Dialysis patients 0.608 (0.043)

 Probability of moving from ‘recovered’ to ‘susceptible’ 0.026 (0.007) Assumption
Direct medical costs (THB)
 The treatment of mild to moderate COVID-19
  Organ transplant patients 100,620 (21,050) UCS hospitalisation database
  Autoimmune disorder patients 105,930 (10,370)
  Dialysis patients 123,500 (3260)

 The treatment of severe COVID-19
  Organ transplant patients 300,600 (87,420) UCS hospitalization database
  Autoimmune disorder patients 280,140 (33,600)
  Dialysis patients 251,500 (8360)

 Cost of quarantine at designated facilities 15,200 (3790)
 Utility
  ‘Susceptible’ 0.818 (0.02) [14]
  ‘Infection’ 0.693 (0.01) [14]
  ‘Severe infection’ 0.515 (0.13) [14]
  ‘Recovered’ 0.818 (0.02) [14]
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Parameter distributions for the PSA were assigned based 
on Briggs et al [17]. Beta distribution was used for efficacy, 
transition probabilities, and utility, while gamma distri-
bution was assigned to cost parameters. Parameter values 
were drawn at random from the assigned distributions using 
Monte Carlo simulation with 1000 iterations. The results 
were summarised using cost-effectiveness acceptability 
curves.

Additionally, an expected value of perfect information 
(EVPI) analysis was conducted to compare the expected 
net benefit of the optimal strategy obtained using perfect 
information and the expected net benefit given the current 
information. This can help to further quantify the extent 
of uncertainty and the value of potential future research to 
inform a decision. We calculated the population EVPI per 
year for the total number of cohorts in the model at different 
WTP thresholds.

An expected value of partially perfect information 
(EVPPI) analysis was also conducted to identify parameters 
with the highest impact on uncertainty and further aid in 
making decisions regarding the need for future research. In 
this EVPPI analysis, we created a model simulation using 
the WTP threshold of 160,000 THB per QALY. The EVPPI 
was calculated for the following parameters: relative risk 
reduction of COVID-19 infection and severe infection due 
to Evusheld, probability of moving from the ‘susceptible’ 
to ‘infection’ stage, probability of moving from the ‘infec-
tion’ to ‘severe infection’ stage, probability of moving from 
‘severe infection’ to ‘death’, probability of moving from 
‘recovered’ to ‘susceptible’, treatment cost of mild COVID-
19 cases, treatment cost of severe COVID-19 cases, and cost 
of quarantine.

Finally, a threshold analysis of the Evusheld price was 
performed to uncover the maximum price at which the drug 
would still be considered cost effective.

2.5  Budget Impact Analysis

Budget impact analysis was also conducted using the health 
care payer perspective to assess the affordability of offering 
Evusheld to the target population. The budget impact was 
estimated over 6 months, focusing on a single cohort with 
an initial dose of Evusheld. Uptake was assumed to be 100% 
to ensure that this prediction was not underestimated, as the 
government will use this information for financial planning.

2.6  Model Validation

Face and predictive validity were examined. The model’s 
structure, parameter values, and assumptions were presented 
first to the research partners and then to a broader range 
of stakeholders, including relevant departments under the 
MOPH (i.e., the Department of Disease Control, FDA, the 

Department of Medical Science, and the Health Technical 
Office), the Royal College of Physicians of Thailand, health 
professionals, academics and the Pharmaceutical Research 
and Manufacturers Association [16]. In addition, the model 
predicted that the number of COVID-19 infections and 
deaths in the model cohorts were similar to those in the 
original data obtained from the COLAB and COWARD reg-
istries (see Supplementary Information Table S1 and Fig. 
SF1).

3  Results

3.1  Base‑Case Analysis

Table 2 reports the main outcomes. Over a 6-month period, 
Evusheld reduced COVID-19 hospitalisations and deaths 
compared to the COVID-19 vaccine alone. Regardless 
of whether immunity was screened before the provision 
of Evusheld, there was no difference in health outcomes 
between screening and no screening for vaccination-induced 
immunity before administering Evusheld, only a cost dif-
ference. The new policy options with Evusheld had higher 
costs when compared to the current approach. The total costs 
of Evusheld Policy 1 (i.e., offering Evusheld to all target 
groups) were double the total costs of Evusheld Policy 2 
(i.e., offering Evusheld to the low immunity population after 
the screening test) across all three patient groups.

A base-case analysis that considered all scenarios, found 
that no scenarios were cost effective (except for Evusheld 
Policy 2 among dialysis patients) using the threshold of 
160,000 THB per QALY. Compared to COVID-19 vacci-
nation alone, the policy of providing Evusheld for dialysis 
patients who had a low immune response to vaccination 
(Evusheld Policy 2) was cost effective with an ICER of 
54,700 THB per QALY.

3.2  Sensitivity and Threshold Analyses

The results of one-way sensitivity analysis indicated that 
the favourable cost-effectiveness result of Evusheld Policy 
2 among dialysis patients was most sensitive to changes in 
the rate of breakthrough COVID-19 infections, cost and effi-
cacy of Evusheld, probability of moving from ‘recovered’ to 
‘susceptible’, and the proportion of patients with inadequate 
anti-S titres. Other variables that had a significant impact 
on the base case ICER are shown in Fig. 2. The remaining 
parameters are not presented in the tornado diagram, as they 
were unlikely to have a substantial impact on the ICER (less 
than 5%).

Overall, given the changes in one-way sensitivity analy-
sis, Evusheld Policy 2 among dialysis patients remained cost 
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effective. Similar results were found in other patient groups 
(see Supplementary Information Fig. SF2–6).

The PSA results (Fig. 3a–c) revealed that at the current 
Thai WTP threshold, the standard of care policy of offer-
ing COVID-19 vaccines was the most cost-effective choice 
with a 100% probability of being cost effective for auto-
immune disease patients, 85% for organ transplant patients 
and 52% for dialysis patients. Of the three subgroups con-
sidered under Evusheld Policy 2, dialysis patients had the 
highest probability of the drug being cost effective, i.e., 51% 
certainty, at a WTP threshold of 200,000 THB per QALY. 
To compare with organ transplant and autoimmune disease 
patients, a similar level of certainty (51%) could only be 
achieved at WTP thresholds of 1,500,000 and 6,000,000 
THB per QALY, respectively. Evusheld Policy 1 was domi-
nated by the other two policy options at any value of the 
WTP threshold.

Threshold analysis identified that in order for Evusheld 
Policy 1 to be cost effective in all patient groups, the price 
of Evusheld would have to be reduced by approximately 
44–88%—6500, 3500, and 16,300 THB for organ transplant, 
autoimmune disease, and dialysis patients, respectively. 

Moreover, if the price of Evusheld was to be reduced to 
15,000 or 7800 THB, Evusheld Policy 2 would become 
cost effective for organ transplant and autoimmune disease 
patients, respectively.

Population EVPI analysis showed a maximum of 33 mil-
lion THB at a WTP of 1 million THB per QALY for organ 
transplant patients, 506 million THB at a WTP of 6 mil-
lion THB per QALY for autoimmune disease patients, and 
69 million THB at a WTP of 100,000 THB per QALY for 
dialysis patients (Fig. 4a–c).

The uncertainty of each parameter is shown in the EVPPI 
analysis results. Given a WTP of 160,000 THB per QALY, 
the EVPPI of all parameters among autoimmune disease 
patients was equal to zero, which means that there is no 
expected value in conducting future research on parameters 
in this group of patients. The EVPPI results in the organ 
transplant group showed that the probability of moving 
from ‘susceptible’ to ‘infection’ had the largest influence on 
uncertainty (1.6 million THB), while all other parameters 
were equal to zero. The results of EVPPI among dialysis 
patients revealed five parameters that had the biggest effect 
on uncertainty: the probability of moving from ‘susceptible’ 

Table 2  Outcomes and costs in the economic evaluation of  Evushelda

ICER incremental cost-effectiveness ratio, QALY quality-adjusted life-year, THB Thai Baht
a The numbers presented in the table were rounded to the nearest whole number
b Evusheld Policy 1 refers to the provision of Evusheld to all patients at least 2–4 weeks after the COVID-19 vaccine
c Evusheld Policy 2 refers to the provision of Evusheld to individuals who had low levels of protective immunity at least 2-4 weeks after the 
COVID-19 vaccine

Organ transplant patients (N = 8325) Autoimmune disease patients (N = 331,378) Dialysis patients (N = 17,652)

COVID-19 
vaccine

Evusheld 
Policy  1b

Evusheld 
Policy  2c

COVID-19 
vaccine

Evusheld Policy 
 1b

Evusheld Policy 
 2c

COVID-19 
vaccine

Evusheld 
Policy  1b

Evusheld 
Policy  2c

Outcomes (6 months, undiscounted)
 Number of 

COVID-19 
infections

377 67 67 10,494 1839 1839 1267 228 228

 Number of 
severe 
infections

18 1 1 115 3 3 91 3 3

 Number of 
deaths 
from 
COVID-19

6 0.2 0.2 38 1 1 53 2 2

 QALYs 3388 3389 3389 134,889 134,917 134,917 7174 7186 7186
Cost (6 months, undiscounted)
 Total costs 

(THB)
48,957,300 249,292,900 105,769,900 1,303,276,900 9,833,612,700 4,120,656,000 198,701,900 544,177,000 239,856,500

Cost-effectiveness (vs COVID-19 vaccine as a reference)
 Incremental 

cost (THB)
Reference 200,335,600 56,812,600 Reference 8,530,335,800 2,817,379,100 Reference 345,475,100 41,154,600

 Incremental 
QALYs 
(lifetime, 
discounted)

80 80 558 558 753 753

 ICER (THB/
QALY)

2,489,600 706,000 15,295,000 5,051,500 458,900 54,700
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to ‘infection’ (60 million THB), relative risk reduction of 
COVID-19 infection (210,000 THB), relative-risk reduction 
of severe COVID-19 infection (160,000 THB), probability 
of moving from ‘recovered’ to ‘susceptible’ (90,000 THB), 
and direct medical cost of severe COVID-19 cases (88,000 
THB).

3.3  Budget Impact Analysis

Over the time horizon of 6  months, Evusheld policies 
increased government spending compared to the current 
policy (Table 3). Although it would save treatment and quar-
antine costs, a policy of implementing Evusheld would lead 
to additional budget spending on drug and screening tests 
for anti-S titre.

It is interesting to note that Evusheld Policy 2, with a 
screening test for anti-S titre before providing Evusheld, rep-
resented less than half of the total cost of Evusheld Policy 1.

4  Discussion

According to the scenarios evaluated in this study, provid-
ing Evusheld after COVID-19 vaccines was found to be 
preferable in terms of health outcomes when compared 
with a COVID-19 vaccine alone. Although the Evusheld 
policy yielded more health benefits, it was more costly than 
the current policy pursued by the Thai government. At the 
current price of Evusheld, only Evusheld Policy 2 among 
dialysis patients represented good value for money in the 
Thai context. This study can help guide priority setting for 
immunocompromised populations to receive Evusheld in the 
country. It should be noted that differences in the value for 

money of Evusheld across population groups stemmed from 
differences in COVID-19 infection risk in each population 
in Thailand; hence, our results may not be transferrable to 
other settings.

As the cost of Evusheld is high and it is very likely that 
booster shots will need to be administered every 6 months, 
implementing the Evusheld policy can result in a consider-
able financial burden on the Thai government in the long 
term. A price negotiation would lessen this burden and 
allow an opportunity to provide Evusheld to a wider group 
of patients. We believe that equity considerations will need 
to be incorporated when this decision is made.

To the best of our knowledge, this is the first study to 
assess the cost-effectiveness and budget impact of preex-
posure prevention of COVID-19 with Evusheld. Our study 
applied real-world (local) epidemiologic and cost data in 
the Thai setting, which could be considered a strength of 
our study. Furthermore, the results of this study were used 
to inform the decision-making of the Thai government; 
this study could be seen as an example of how economic 
evidence can be applied to address policy questions in a 
timely manner during a pandemic. In late June 2022, the 
Thai cabinet chaired by the Prime Minister reviewed the 
study results, and the Thai MOPH subsequently procured 
Evusheld for chronic kidney disease and organ transplant 
patients as of July 2022 [18]. The policy remains active even 
though Thailand downgraded COVID-19 from a “dangerous 
communicable disease” to one that needs “monitoring” start-
ing from 1 October 2022.

Notably, there could be a change since this study. The 
efficacy of Evusheld used in this study came from the 
PROVENT trial, in which immunocompromised persons 
accounted for 73%. It should be noted that no participants 
had previously received a COVID-19 vaccine, which might 

Fig. 2  Results of one-way sensitivity analysis of Evusheld Policy 2 among dialysis patients
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Fig. 3  a–c Acceptability curves 
of cost-effectiveness at the dif-
ferent ceiling thresholds of the 
three policy options to prevent 
COVID-19 among a organ 
transplant patients, b autoim-
mune disease patients, and c 
dialysis patients
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Fig. 4  a–c Population expected 
value of perfect informa-
tion (EVPI) at the different 
thresholds for a organ trans-
plant patients, b autoimmune 
disease patients, and c dialysis 
patients
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not be the same as the current situation in Thailand, where 
the majority of these immunocompromised patients are 
fully vaccinated. Moreover, the trial was conducted before 
the emergence of the Omicron variant. Although a recent 
study demonstrated that Evusheld retained activity against 
Omicron [19], new variants of the coronavirus could be 
identified in the future against which Evusheld may be less 
effective. Recent evidence from the in vitro studies [20, 
21] also indicated that Evusheld is losing its neutralising 
effect against the current variants. This may decrease cost-
effectiveness of Evusheld, which warrants further investi-
gation. Given this, one of the policy recommendations is 
that the MOPH should continue to monitor the neutralis-
ing activity of Evusheld against emerging SARS-CoV-2 
variants.

The proportion of patients with inadequate anti-S titres 
was derived from real-world data in France, which should 
incorporate testing performance [12]. Nevertheless, different 
countries may have different tests used for measuring anti-S 
titres, and this may overestimate or underestimate the value 
for money of Evusheld Policy 2 if the test performance in a 
new setting is lower or higher than the test used in France, 
respectively. Moreover, given that the parameter ‘the propor-
tion of patients with inadequate anti-S titres’ was used, we 
cannot be certain that the screening test has 100% accuracy.

Probabilistic sensitivity analysis revealed that there was 
substantial decision uncertainty. Data from the COLAB and 
COWARD registries represent a real-world setting; hence, 
it is possible that the number of patients, COVID-19 infec-
tions, and deaths are underreported. This may lead to an 
underestimation of the health benefits and budget required 
for purchasing Evusheld. We encourage additional data col-
lection and reporting due to the paucity of evidence cur-
rently available.

We did not include costs or outcomes from a long COVID 
disease duration beyond 6 months, which may result in 
underestimating the impact and value for money of Evush-
eld. However, the analysis assessing the impact of long 
COVID prevention on QALYs showed that the conclusion 
of the cost-effectiveness results (ICER values) remains the 
same (see Supplementary Information Table S2). Also, we 
also did not consider the quality of life lost beyond one week 
in the case of hospitalisation in these groups of immunocom-
promised patients as they may require a longer time before 
full recovery. However, data on the recovery period of these 
patients are not available in COWARD. This may result in 
underestimating the benefit of Evusheld.

Finally, lifetime QALY gains resulting from COVID-19 
deaths averted in a 6-month period could be overestimated 
in this analysis and produce more favourable ICERs since 
a repeat dose of Evusheld every 6 months may be needed, 

Table 3  A comparison of 
budget impact (million Thai 
Baht [THB]) under different 
scenarios of preventing COVID-
19 in high-risk  groupsa

a The numbers presented in the table were rounded to the nearest whole number in a million THB
b Evusheld Policy 1 refers to the provision of Evusheld to all patients at least 2–4 weeks after the COVID-
19 vaccine
c  Evusheld Policy 2 refers to the provision of Evusheld to individuals who had low levels of protective 
immunity at least 2–4 weeks after the COVID-19 vaccine

COVID-19 vaccine Evusheld Policy  1b Evusheld 
Policy  2c

Organ transplant patients (N = 8325)
 Screening for anti-S titre – – 4
 Evusheld – 241 94
 Treatment and quarantine 49 8 8

Total budget (million THB) 49 249 106
Additional budget Reference 200 57
Autoimmune disease patients (N = 331,378)
 Screening for anti-S titre – – 149
 Evusheld – 9610 3748
 Treatment and quarantine 1303 224 224

Total budget (million THB) 1303 9834 4121
Additional budget Reference 8530 2818
Dialysis patients (N = 17,652)
 Screening for anti-S titre – – 8
 Evusheld – 512 200
 Treatment and quarantine 199 32 32

Total budget (million THB) 199 544 240
Additional budget Reference 345 41
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as some patients will not be completely protected against 
COVID-19 throughout their lifetime. If we exclude QALYs 
gained from lives saved from prophylaxis longer than 6 
months, no Evusheld policies would be cost-effective (see 
Supplementary Information Table S2). Nevertheless, the 
assumption was verified by Thai experts in the stakeholder 
consultation meeting held at the end of this study on 2 June 
2022 [16]. The stakeholders agreed on lifetime prophylaxis 
because the assumption using a 6-month time horizon to 
avert COVID-19 deaths would be drastically underestimated.

5  Conclusion

This study suggests that providing Evusheld following 
COVID-19 vaccination to dialysis patients who have had 
an inadequate immune response is a cost-effective policy 
option in Thailand.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s40258- 023- 00796-7.
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