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Abstract

Background and Aims

As the situation of COVID-19 in Thailand continues to unfold, vaccination is still considered
the best protection against it. However, people with immunocompromised might not be able
to receive the full intended implications of the vaccine, leading to COVID-19 infection and
deaths. Evusheld (Tixagevimab and Cilgavimab), the long-acting monoclonal antibodies, was
approved in the US and EU for pre-exposure prophylaxis in adults with inadequate immune
response from COVID-19 vaccine. As the cost of treatment is high and the economic evaluation
has not been studied, this study aims to evaluate the cost-effectiveness and budget impact
of Evusheld for the Thai government if it were to introduce Evusheld to patients with organ
transplants, autoimmune disease, or dialysis.

Methods

A Markov model that uses a public payer perspective was developed to compare costs and
quality-adjusted life years (QALYs) of three scenarios: i) COVID-19 vaccines, which is the current
approach for COVID-19 prevention, in which a majority of the Thai population has completed
at least two doses of COVID-19 vaccines; ii) Evusheld Policy 1, where all eligible people are
given Evusheld two to four weeks after giving the second or booster dose(s) of COVID-19
vaccine; and iii) Evusheld Policy 2, where only people with low protective immunity through
vaccination are provided with Evusheld. The methodology follows the National HTA Guidelines
of Thailand. Model input parameters were collected locally from retrospective data and
literature review.

Results

Evusheld helps prevent COVID-19 infection, severe infection, and deaths during the period of
six months in all three patients’ groups. Using the Thai threshold of 160,000 THB per QALY
gained, the only scenario showed to be cost-effective is in dialysis patients with inadequate
immune response, with an Incremental Cost-Effectiveness Ratio (ICER) of 54,700 THB per QALY
gained. In order to make Evusheld more cost-effective to other groups, the price of Evusheld

had to be reduced by approximately 44-88%. The results of a one-way sensitivity analysis



indicate that the cost-effectiveness of Evusheld is sensitive to changes in the rate of infection,
cost and efficacy of Evusheld as the most influential factors.
Conclusion This study concludes that Evusheld is cost-effective for dialysis patients with

inadequate immune response from COVID-19 vaccines.

Keywords

Evusheld, Covid-19, Economic evaluation
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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 poor responses to the vaccines or may not be eligible for them. Their existing health
conditions would put them at a higher risk of severe illness and death from COVID-19 as

opposed to the general population.

Recently, a clinical trial of the combination of two monoclonal antibodies called Evusheld
(tixagevimab and cilgavimab) found that Evusheld could provide protection against Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) infections among 3,441 participants
(2). These findings resulted in the authorization in the US and other countries including
Thailand for the use of Evusheld to reduce the risk of developing COVID-19 in those who have
an inadequate immune response to the COVID-19 vaccination, or those who cannot receive

a vaccine due to severe allergic reactions (3-5).

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 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 the use Evusheld for pre-exposure prevention in high-risk
groups in the population. However, the inclusion of this high-cost medicine requires evidence

on value for money and budgetary implications of its introduction.

Therefore, this study was commissioned by the Thai government and requested by
policymakers to assess the cost-effectiveness and budget impact, from a public payer
perspective, for the use of Evusheld for pre-exposure prophylaxis of COVID-19 in selected
high-risk individuals, namely patients who have received an organ transplant, patients with

autoimmune disease, or patients undertaking renal dialysis.



2. Literature Review

Evusheld, formerly known as AZD7442, is a combination of two long-acting antibodies:
tixagevimab and cilgavimab. The pair binds the spike protein of the virus that causes COVID-
19 and prevents it from infecting cells (6). Evusheld is not intended to treat COVID-19, but it
helps prevent COVID-19 infection in adults who are not adequately protected by COVID-19
vaccination alone (3, 5). A previous study (2) proved that the preventive effects of Evusheld
lasts six months following a single dose. As a result, Evusheld will need to be given every six

months.

A scoping review focusing on the efficacy of Evusheld in preventing COVID-19 in humans was
conducted. The MEDLINE, preprints (MedRXiv and BioRXiv) databases and also handsearching
up to 2 May 2022 were searched for clinical trials of Evusheld for pre-exposure prophylaxis of
COVID-19 infection. The search term was “(((COVID-19) OR (COVID)) OR (coronavirus)) OR

(SARS-CoV-2)) AND ((evusheld) OR (AZD7442))”.

We found a few clinical studies on the efficacy of Evusheld for pre-exposure prophylaxis of
COVID-19. The summary of these studies is presented in Table 1. To the best of our knowledge,
there is no published literature on the economic evaluation of Evusheld for pre-exposure

prophylaxis of COVID-19 infection.



Table 1 Summary of clinical studies of Evusheld in preventing COVID-19 infection.

Study Setting Population Population Receiving  Intervention and Findings
COVID-19 Vaccine Comparators

Benotmane I. (7)  France  Kidney transplant recipients (N Yes (100%) Evusheld 39 patients developed COVID-19 (38 patients

= 416) were with symptoms, 14 patients required
hospitalization, 3 patients were admitted to
intensive care unit, and 2 patients died of COVID-
19-related acute respiratory distress syndrome).

Bruel T. (8) France  Immunocompromised patients Yes (100%) Ronapreve and/or 4 patients developed breakthrough infection (3
(N = 29) Evusheld cases were mild disease, whereas case 4 was

severe and required hospitalization).

Goulenok T. (9) France  Outpatients with immune- Yes (1009%) Evusheld vs COVID-19 infection occurred in 1 of 10 patients
mediated inflammatory disease Placebo that received Evusheld. The patient had mild
who had inadequate antibody symptoms. For placebo group, all patients in
titres (Anti-S 1gG <264 BAU/mL) placebo developed COVID-19 (5 required
(N =17) hospitalization, 4 of whom received

supplemental oxygen. One patient died).

Levin M. (2) Multiple  Adults (= 18) who had an Yes (44%) Evusheld vs A median follow-up of 6 months showed a

countries increased risk of an inadequate Placebo relative risk reduction of 82.8% (95% Cl, 65.8-

response to COVID-19
vaccination or exposure to

SARS-CoV-2 (N = 5,197)

91.4). The study found five critical cases and two
COVID-19-related deaths that occurred in a

placebo group.




3. Methods

This is a cost-utility analysis to estimate the expected costs and health gains associated with
the use of Evusheld plus COVID-19 vaccines versus the use COVID-19 vaccines alone for
the pre-exposure prophylaxis of COVID-19 in those who are at risk of severe illness or death
due to COVID-19. The study population included individuals with an organ transplant,
an autoimmune disease, or renal dialysis. The total number of patients of each group,
the incidence of COVID-19 infection, hospitalization and death were collected from COVID-19
national registries called COLAB and COWARD, which were managed by the Thai MOPH.

The average starting age of the cohort was 54 (2).

The analysis compared three scenarios: i) COVID-19 vaccines where the current approach for
prevention of COVID-19 in which a majority of the Thai population has completed at least two
doses of COVID-19 vaccines; ii) Evusheld Policy 1 where all eligible people were given Evusheld
two to four weeks after giving the second or booster dose(s) of COVID-19 vaccine; and iii)
Evusheld Policy 2 where only people with low protective immunity through vaccination were
provided with Evusheld. The last option is to assess a new strategy for providing Evusheld to
only individuals with low levels of anti-spike antibodies (e.g., below 264 BAU/mL); hence,

a screening test would be required.

A model-based economic evaluation was constructed using Microsoft Excel® (Microsoft
Corporation, Redmond, WA, USA), and the detailed methodology of conducting economic
evaluation and budget impact followed the National Health Technology Assessment

Guidelines of Thailand (10).

The analysis was conducted using the perspective of public healthcare payers in Thailand.
According to the trial data, the Evusheld effectiveness was assumed to last six months (2, 5);
and consequently, the six-month time horizon was used with a cycle length of one week.
Hence, no discounting was applied to the outcomes over the study period (see Sect. 2.3,
Outcomes). Lastly, the data presented here was collected and analyzed during mid-April

through early June 2022.



3.1 Model Structure
Figure 1 displays a Markov model developed for this study where individuals are categorized

in five stages: ‘Susceptible’, ‘Infection’, ‘Severe Infection’, ‘Recovered’ and ‘Death’.

A cohort of each group of patients entered the Markov model. There were 8,325 organ
transplant patients, 331,378 autoimmune disorders patients, and 17,652 dialysis patients.
The number represents each group of patients registered to the Thai MOPH. Given that all
individuals received at least two doses of COVID-19 vaccines, only people with low levels of
neutralizing antibodies were assumed to be susceptible to the COVID-19. The model starts
when an individual is imported into the ‘Susceptible’ stage i.e., those with low levels of
neutralizing antibodies. Following this, they could become infected and then progress to
‘Severe Infection’. The ‘Infection’ and ‘Severe Infection’ statuses were a transient state, which,
in the next cycle, the individual would either be moved to the ‘Recovered’ or ‘Death’ stage.
Once recovered, an individual is no longer infected, but could become ‘Susceptible’ to
the disease again in the next cycles. Each state was associated with the mortality rate of

COVID-19 related illness or other causes.

Severe
Infection

Recovered

Figure 1 A Markov model representing events that could occur in a COVID-19 pandemic.



3.2 Model Inputs

Model input (Table 2) comprised of treatment efficacy, transitional probabilities, direct medical

costs and utilities.

The efficacy of Evusheld (relative risk reduction) was based on the Phase Il PROVENT trial (2).
The data from the trial at a median of six months showed a greater reduction in symptomatic
COVID-19 in the Evusheld group compared to the placebo group, with an 82.8% relative risk
reduction (95% Cl: 65.8, 91.4). The efficacy of Evusheld to prevent mild to severe COVID-19

are assumed to be similar in this study.

Transitional probabilities between health states were obtained from COLAB and COWARD
which are national registries for COVID-19 diagnosis and treatment, respectively. In addition,
the probability of moving from ‘Recovered’ to ‘Susceptible’ was estimated from the half-life
of Evusheld that lasts six months (2, 5). The age-adjusted mortality rate for the general
population was identified from the Thai life tables (11). Patients who were infected with mild
COVID-19 were assumed to die from other general causes. The proportion of patients screened

and had inadequate anti-S titres was assumed to be equal to 39% (9).

The estimated price of Evusheld obtained from Department of Diseases Control (MOPH) was
29,000 THB. Screening cost of anti-spike 1gG (anti-S) titre was estimated at 450 THB per patient
from Department of Medical Science (MOPH). Total direct medical costs were derived from
hospitalization database under the Thailand’s Universal Coverage Scheme (UCS) from
the National Health Security Office during January 2020 and October 2021. Treatment costs
for COVID-19 patient with infection occurred in the general ward while severe cases were in
the intensive care unit or ICU setting. All costs were converted to 2022 values using the Thai

consumer price index (12) and presented in Thai Baht (THB).

Utility values of patients with COVID-19 were gathered from a study conducted in Iran (13).
Given that our study population had underlying health conditions, the utility of patients’
underlying diseases was applied to the utility of ‘Susceptible’ and ‘Recovered’. We adjusted

utilities of ‘Infection” (multiplying the utility value of ‘Susceptible’ by the utility value of

6



patients requiring hospitalization) and ‘Severe Infection” (multiplying the utility value of

‘Susceptible’ by the utility of patients requiring intensive care) for patients’ underlying diseases,

which were reported in the same study.

Table 2 Input parameters used in the cost-effectiveness model

Parameters Value (SE) Reference
Transitional probabilities
Probability of COVID-19 infection
Organ transplant patients 0.003 (0.003) COLAB and
Autoimmune disorder patients 0.002 (0.001) COWARD
Dialysis patients 0.005 (0.005)
Probability of severe COVID-19 infection
Organ transplant patients 0.049 (0.009) COLAB and
Autoimmune disorder patients 0.012 (0.001) COWARD
Dialysis patients 0.076 (0.006)
Probability of death from severe COVID-19 infection
Organ transplant patients 0.332(0.091) COLAB and
Autoimmune disorder patients 0.344 (0.037) COWARD
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

Autoimmune disorder patients 105,930 (10,370) hospitalization

Dialysis patients 123,500 (3,260) database
The treatment of severe COVID-19
Organ transplant patients 300,600 (87,420) ucs

Autoimmune disorder patients 280,140 (33,600) hospitalization

Dialysis patients 251,500 (8,360) database

Cost of quarantine at designated facilities 15,200 (3,790)

Utility



Parameters Value (SE) Reference

‘Susceptible’ 0.818 (0.02) (13)
‘Infection’ 0.693 (0.01) (13)
‘Severe Infection’ 0.515(0.13) (13)
‘Recovered’ 0.818 (0.02) (13)

3.3 Qutcomes

The primary outcomes of interest were numbers of infection, severe infection, death from
COVID-19, total costs, and quality adjusted life years (QALYs). With such measures, the results
over six months are calculated per the cohort (total population starting in the model).
Incremental QALY for a comparison of policy options in particular is estimated across a lifetime
horizon. Estimated QALYs lost from premature death were considered in the outcome analysis.
A discount rate of 3% was applied for the future benefits in terms of QALYs gained from death

averted as recommended in the guideline (10).

The incremental cost-effectiveness ratio (ICER) in THB per QALY gained of each policy choice
is presented to assess the cost-effectiveness of the technology. To be good value (or cost-
effective) in Thailand, Evusheld has to offer a health gain at or below a willingness-to-pay
(WTP) threshold of 160,000 THB per QALY (14).

3.4 Sensitivity Analysis and Threshold Analysis
We performed sensitivity analyses by conducting both a one-way sensitivity analysis and
a probabilistic sensitivity analysis (PSA) in order to account for the effect of assumptions used

and parameter uncertainty in the model, respectively.

For the one-way sensitivity analysis, parameters were varied within their 95% confidence
intervals. Nevertheless, an exception was made to some parameters where the variance
information was unavailable. The standard error was assumed to be 30% of the mean as
agreed by experts attending the consultation meeting on June 2", 2022. Such assumptions
for example, are used for the price of Evusheld and the screening cost of anti-spike IgG.

The most influential variables are reported in a Tornado diagram.



PSA was handled by assigning distributions to parameters. The predefined distributions for
the PSA followed Briggs et al. (15). A beta distribution was used for effectiveness, probabilities,
and utility, while a gamma distribution was assigned to cost parameters. Parameter values
were drawn at random from the assigned distributions, using Monte Carlo simulation with

1,000 iterations. The results of PAS are demonstrated in cost-effectiveness acceptability curves.

Additionally, the expected value of information (EVPI) was run to compare the expected net
benefit of 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 potential future research to inform a decision. We calculated the population EVPI per year

for the total number of cohorts in the model at a different WTP.

The expected value of partially perfect information (EVPPI) was also conducted to detect
the parameter that has the highest effect on the uncertainty, which could be beneficial when
making a decision on future research. In this EVPPI, we create the model simulation with
the WTP threshold of 160,000 THB per QALY. We calculated the EVPPI for these categories:
relative risk reduction of COVID-19 infection and severe infection, probability of moving from
‘Susceptible’ to ‘Infection’, probability of moving from ‘Infection’ to ‘Severe Infection’,
probability of moving from ‘Severe Infection’ to ‘Death’, probability of moving from
‘Recovered’ to ‘Susceptible’, treatment cost of non-severe COVID-19 cases, treatment cost

of severe COVID-19, and cost of quarantine.

Lastly, the threshold analysis of Evusheld price was evaluated to demonstrate the maximum

price that would result in the drug being considered cost-effective or deemed affordable.
3.5 Budget Impact Analysis

Budget impact analysis was also conducted using the healthcare payer perspective to assess

the affordability of offering Evusheld to the target population. The budget impact was

estimated over six months, focusing on a single cohort (an initial dose of Evusheld) with

an assumption of 100% uptake.



3.6 Model Validation
Face and predictive validity were examined. The model’s structure, parameter values, and
assumptions were presented to the research partners and then a broader range of
stakeholders with representatives from various relevant organizations, both public and private,
in the aforementioned consultation meeting (16). In addition, the model predicted that
the numbers of COVID-19 infections and deaths in cohorts were similar to the original data

obtained from COLAB and COWARD (see Supplementary information).

4. Results
4.1 Base=Case Analysis

Table 3 reports the main outcomes. Over a 6-month period, the use of Evusheld had reduced
more COVID-19 cases of hospitalizations and deaths when compared to the use COVID-19
vaccine on its own. Whether or not one screens for immunity before providing Evusheld,
the health outcomes were not different among the two groups. However, the implementation
costs were. The new policy options with Evusheld had a higher cost when compared to
the current approach. The total costs of Evusheld Policy 1 (i.e., offering Evusheld to all target
populations) are always double the total costs of Evusheld Policy 2 (i.e., offering Evusheld to

the designated low immunity population after the test) across the three patient groups.

In the base-case analysis, all scenarios except for Evusheld Policy 2 in patient with dialysis
considered were not cost-effective, using the threshold of 160,000 THB per QALY. Compared
to COVID-19 vaccine alone, the policy of providing Evusheld for dialysis patients who have
low immune response (Evusheld Policy 2) was cost-effective with the ICER of 54,700 THB per

QALY.
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Table 3 Outcomes and costs in the economic evaluation of Evusheld?.

Organ transplant patients

Autoimmune disease patients

Dialysis patients

(N = 8,325) (N = 331,378) (N = 17,652)
COVID-19 Evusheld Evusheld COVID-19 Evusheld Evusheld COVID-19 Evusheld Evusheld
vaccine Policy 1° Policy 2° vaccine Policy 1° Policy 2° vaccine Policy 1° Policy 2°

Outcomes (six months, undiscounted)

Number of COVID-19 377 67 67 10,494 1,839 1,839 1,267 228 228

infection

Number of severe 18 1 1 115 3 3 91 3 3

infections

Number of deaths 6 0.2 0.2 38 1 1 53 2 2

from COVID-19

QALYs 3,388 3,389 3,389 134,889 134,917 134,917 7,174 7,186 7,186
Cost (six 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 200,335,600 56,812,600 8,530,335,800 2,817,379,100 345,475,100 41,154,600

(THB)

Incremental QALYs 80 80 558 558 753 753

(ifetime. Reference Reference Reference

discounted)

ICER (THB/QALY) 2,489,600 706,000 15,295,000 5,051,500 458,900 54,700

QALY, quality-adjusted life-year; ICER, incremental cost-effectiveness ratio

“The number presented in the table was rounded to the nearest whole number.
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PEvusheld Policy 1 refers to the provision of Evusheld to all patients at least 2-4 weeks after the COVID-19 vaccine.

“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.
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4.2 Sensitivity and Threshold Analyses

The one-way sensitivity results indicate that the favorable cost-effectiveness of Evusheld
Policy 2 among dialysis patients was most sensitive to changes in the rate of breakthrough
COVID-19 infection, cost and efficacy of Evusheld, probability of moving from ‘Recovered’ to
‘Susceptible’, and the proportion of having inadequate anti-S titres. Other variables that had
impact the base case ICER are shown in Figure 2a. The remaining parameters which are not

presented in the Tornado diagram are unlikely to impact to the ICER (certainly less than 5%).

Overall, given the changes in the one-way sensitivity analysis, Evusheld Policy 2 among dialysis

patients remained cost-effective. Similar findings were found in other groups of patients (Figure

2b-2f).
One-way sensitivity (Evusheld Policy 2among dialysis patients)
103 04
Probahility of COVID-19 infection (0,004, 0.007)
Costof Evusheld {assume 30) B _MGIVL
Probability of moving from the ‘recovered"to ‘susceptible state (0010,0.043) - 1034
Evusheld, RRR (658%,91.4%) 4 82
Proportion of patients with inadequate anti-S titres (275, 515) TH L e
Probability of progression to severe infection’(0.063,0.088) 2t [ Bi
Costolquarantine (7,740, 22,610) | 1%
Treatment costof mild to moderate COVID-19{117,100, 129.890) 16+ [ 16
Probability of death from severe COVID-19 infection (0523, 0.693) 1zl s
Screening cost for the anti-S titre (assume 30%) g 'l % Lowerbound @ Upper bound
Utility of the ‘susceptible’stage (0.779,0.857) e

S150F <1306 -110% 906 08 506 -30% -10W 108 306 SOF 0RO S0% LIOS 1308 IS0 1T0B 1904 2108

“CHANGEINBASECASEICER

Figure 2a Results of the one-way sensitivity analysis of Evusheld Policy 2 among dialysis

patients
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One-way sensitivity (Evusheld Policy | among dialysis patients)
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Figure 2b Results of the one-way sensitivity analysis of Evusheld Policy 1 amomg dialysis

patients

One-way sensitivity {Evusheld Policy | among organ transplant patients)
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Figure 2c Results of the one-way sensitivity analysis of Evusheld Policy 1 among organ

transplant patients
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One-way sensitivity (Evusheld Policy 2 among organ transplant patients)
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Figure 2d Results of the one-way sensitivity analysis of Evusheld Policy 2 among organ

transplant patients

One-way sensitivity (Evusheld Policy | among autoimmune disease patients)
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Figure 2e Results of the one-way sensitivity analysis of Evusheld Policy 1 among autoimmune

disease patients
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One-way sensitivity (Evusheld Policy 2 among autoimmune disease patients)
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Figure 2f Results of the one-way sensitivity analysis of Evusheld Policy 2 among autoimmune

disease patients

The PSA results (Fig. 3a-c) reveal that at the current Thai WTP threshold, the standard of care
policy of offering COVID-19 vaccines was the most cost-effective choice with a 100%
probability of being cost-effective for autoimmune disease patients, 85% for organ transplant
patients and 52% for dialysis patients. Evusheld Policy 2 among 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 uncertainty (51%) could be achieved at a WTP thresholds of 1,500,000 and
6,000,000 THB per QALY, respectively. It can be seen that Evusheld Policy 1 was dominated

by other two policy options at any value of the WTP threshold.

Threshold analysis identified that the price of Evusheld had to be reduced by approximately
44-88% in order to make Evusheld Policy 1 cost-effective to all groups of patients. Moreover,
if Evusheld price were to reduce to 7,800 or 15,000 THB, this change would allow Evusheld
Policy 2 to be cost-effective for patients with autoimmune disease and organ transplant

patients, respectively.
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Fig 3a-c. Acceptability curves of the cost-effectiveness at the different ceiling thresholds of
the three policy options to prevent COVID-19 among 3a. organ transplant patients, 3b.

autoimmune disease patients, and 3c. dialysis patients.

Population EVPI showed the maximum of 33 million THB at WTP of 1 million THB per QALY
for organ transplant, 506 million THB at WTP of 6 million THB per QALY for autoimmune

disease, and 69 million THB at WTP of 100,000 THB per QALY for dialysis (Fig. 4a-c)

The uncertainty of each parameter was shown in EVPPI results, siven WTP of 160,000 THB per
QALY, the EVPPI of all parameters in autoimmune disease equal to zero, which means
no expected value in conducting future research on parameters in this group of patients.
The EVPPI results of organ transplant group shows the probability of moving from ‘Susceptible’
to ‘Infection’ influences uncertainty the most (1.6 million THB), while all other parameters
were equal to zero. The results of EVPPI in dialysis patients report five parameters that has
the biggest effect on uncertainty: the probability of moving from ‘Susceptible’ to ‘Infection’
(60 million THB), the relative risk reduction of COVID-19 infection (210,000 THB), the relative
risk reduction of COVID-19 severe infection (160,000 THB), the probability of moving from
‘Recovered’ to ‘Susceptible’ (90,000 THB), and direct medical cost of severe COVID-19 cases

(88,000 THB).
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Fig 4b. The population EVPI (Autoimmune disease patients)
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Fig d4a-c. Population EVPI at the different thresholds for 3a organ transplant, 3b autoimmune

disease, and 3c dialysis patients.

4.3 Budget impact analysis
Over the six-month time horizon, the Evusheld policies will have increased government
spending when compared to the current policy (Table 3). Although it would save
the treatment and quarantine costs, a policy of implementing Evusheld would cost additional

budget on the drug and screening of anti-S titre.
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It is worth pointing out that a screening of anti-S titre before providing Evusheld (Evusheld

Policy 2) represents less than half of the total cost of Evusheld Policy 1.

Table 3. Budget impact (million THB) by comparison of scenarios of preventing COVID-19 in

high-risk groups?.

COVID-19 vaccine Evusheld Policy 1° Evusheld Policy 2°

Organ transplant patients (N = 8,325)

Screening of 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 of anti-S titre - - 149
Evusheld - 9,610 3,748
Treatment and quarantine 1,303 224 224
Total budget (million THB) 1,303 9,834 4,121
Additional budget Reference 8,530 2,818
Dialysis patients (N = 17,652)
Screening of 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

*The number presented in table was rounded to the nearest whole number in a million THB.

®Evusheld Policy 1 refers to Evusheld was given to all patients at least 2-4 weeks after COVID-19 vaccine.

“Evusheld Policy 2 refers to Evusheld was given to individuals had low levels of protective immune at

least 2-4 weeks after COVID-19 vaccine.

5. Discussion and research implications

According to the evaluated scenarios, providing Evusheld after COVID-19 vaccines was
preferable in terms of health outcomes compared to COVID-19 vaccine alone in study
populations. Although Evusheld policy yields more health benefits, it is more costly than

the current policy. At the current medicine price, only Evusheld Policy 2 for dialysis patients
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represents good value for money in the Thai context. This study can help set priority of
immunocompromised populations to received Evusheld in the country. It should be noted
that the differences in value for money of Evusheld across population groups are based on
the different COVID-19 infection risk for each population in Thailand which might be different

when applying these results in other settings.

As the cost of Evusheld is high and it is highly likely that the booster shots need to be given
every six months, implementing Evusheld policy can cause financial burden to the Thai
government in the long run. Price negotiation would reduce tension and allow an opportunity
to provide Evusheld to a wider group of patients. Equity consideration needs to be

incorporated when the decision is made.

To the best of our knowledge, this is the first study to assess the cost-effectiveness and budget
impact of pre-exposure prevention with Evusheld. This study applied real-world (local)
epidemiologic and cost data in the Thai setting, which could be considered as a strength to
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 demand in a timely manner during the pandemic. In late June
2022, the Thai cabinet chaired by the Prime Minister reviewed the study results and,
subsequently, the Thai MOPH has procured Evusheld for chronic kidney disease and organ

transplant since July 2022 (17).

Notably, there might have been changes since this study was conducted. The efficacy of
Evusheld used in this study relied on PROVENT trail, which accounts for 73% of
immunocompromised persons. It should be noted that none of the participants had a previous
receipt of a COVID-19 vaccine, which might not be the same with the current situation in
Thailand where majority of these immunocompromised patients were fully vaccinated.
Moreover, the trial was conducted before the arrival of the Omicron variant. Although a recent
study showed that Evusheld retained activity against Omicron (18), new variants of

the coronavirus could be identified in the future. Evusheld may generally be less effective for
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the future variants. As such, one of the policy recommendations is that the MOPH should

continue to monitor the neutralizing activity of Evusheld against emerging SARS-CoV-2 variants.

The model analysis showed that there was uncertainty around decision making. Data from
COLAB and COWARD are undertaken in the real-world setting. The number of patients,
COVID-19 infections and deaths are possibly underreported. This may contribute to
the underestimation of health outcomes and budset requirements for purchasing Evusheld.

We encourage the additional data collection and reporting due to the paucity of data available.

Finally, lifetime QALY gains resulting from COVID-19 deaths averted in a 6-month period could
be overestimated in the analysis since a repeat dose of Evusheld every six months may be
required as some of patients may not be completely protected against COVID-19 throughout

their lifetime.

6. Conclusion

This study suggests that providing Evusheld after COVID-19 vaccines to dialysis patients who

have inadequate immune responses is the cost-effective policy option in Thailand.
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8. Supplementary information

Table S1. Original data from COLAB and COWARD

Data Organ transplant Autoimmune Dialysis
patients disease patients  patients

Number of patients in the registry 11,339 455,844 41,521
Number of patients who received a 8,325 331,378 17,652
COVID-19 vaccine
Number of COVID-19 infections 525 14 658 1,758
Number of severe COVID-19 25 163 128
infections
Number of COVID-19 deaths 8 54 75

Figure SFla-c. Results of model validation

Fig SF1a. Data from cost-effectiveness model (Organ transplant pateints)
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Fig SF1b. Data from cost-effectiveness model (Autoimmune disease patients)
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Fig SF1c. Data from cost-effectiveness model (Dialysis patients)
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