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Objective: Atopic dermatitis (AD) is a prevalent dermatological disease in Saudi Arabia. This study aimed to estimate the cost- 
effectiveness and budget impact of upadacitinib in adults and adolescents with moderate-to-severe AD in Saudi Arabia.
Methods: A 1-year decision tree model followed by a lifetime Markov model was developed to estimate the cost-effectiveness of 
upadacitinib compared to dupilumab and other novel AD treatments in moderate-to-severe AD patients aged ≥12 years in Saudi Arabia 
from the public payer perspective. In addition, we developed a 5-year budget impact model to estimate the financial consequences of 
increasing the market share of upadacitinib. Probabilistic and deterministic sensitivity analyses were conducted to test the model’s 
robustness.
Results: Over a lifetime horizon, upadacitinib 15 mg was associated with 0.21 additional quality-adjusted life years (QALYs) and 
lower costs by 148,068 SAR (39,484 USD) compared with dupilumab 300 mg. The net monetary benefit of upadacitinib 15 mg versus 
dupilumab 300 mg was 158,656 SAR (42,308 USD). For the budget impact, increasing the market share of upadacitinib over 5 years 
was associated with estimated savings of 1.5 billion SAR (412 million USD). Sensitivity analyses results supported the direction of the 
base-case findings.
Conclusion: Upadacitinib may be a cost-effective treatment for moderate-to-severe AD in Saudi Arabia. Increasing its market share 
could be considered for the target population and may reduce public healthcare costs over 5 years. However, these model-based 
estimates should be interpreted with uncertainty due to input assumptions and local data limitations.
Keywords: upadacitinib, cost-effectiveness, budget impact, Saudi Arabia, atopic dermatitis, eczema

Introduction
Atopic dermatitis (AD), or eczema, is a chronic and relapsing inflammatory dermatological disorder.1 It presents with 
itchiness, redness, and the formation of dry, scaly skin patches.1 AD can affect individuals of all ages; however, it is 
frequently diagnosed in childhood and may persist into adulthood.2 The disease is highly prevalent with estimates 
indicating prevalence as high as 30% among children and 10% in adults in certain countries.2 Moderate-to-severe AD in 
adults is characterized by persistent and widespread skin lesions, severe itching, and a significant negative impact on 
quality of life (QoL).3 Its treatment often requires a comprehensive approach.1 AD can be treated by topical corticoster
oids, immunomodulators, and systemic therapies.4 The treatment plan is usually personalized according to each patient’s 
needs, disease severity, comorbidities, and preferences.4
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For most patients, topical management is the foundation of AD care, including emollients, topical corticosteroids 
(TCS), topical calcineurin inhibitors, and other anti-inflammatory agents. These treatments aim to control symptoms, 
reduce flares, and support maintenance therapy. However, patients with moderate-to-severe AD who are inadequately 
controlled with topical therapy, or require repeated or prolonged topical treatment, may require escalation to photo
therapy or systemic therapy.5 Current international guidelines recognize several systemic options, including oral Janus- 
kinase (JAK) inhibitors such as upadacitinib, abrocitinib, and baricitinib, as well as targeted immunomodulators (TIMs), 
including interleukin inhibitors such as dupilumab, lebrikizumab, and tralokinumab. These therapies offer a targeted 
therapeutic approach for patients with an inadequate response, intolerant, or contraindicated to systemic 
immunosuppressants.5,6

Treatment has a crucial role in enhancing disease control and improving QoL.7 Several factors contribute to the 
substantial burden of AD, including its high prevalence, considerable indirect costs, and the cost of continuous medical 
care, especially in moderate-to-severe stages.8 In the Kingdom of Saudi Arabia (KSA), AD is highly prevalent affecting 
a substantial proportion of the population across different age groups.9 Among adults and adolescents, AD contributes to 
an annual burden of approximately 373 million Saudi Riyals (SAR) (USD 100 million) in direct healthcare costs and 
1.4 billion SAR (USD 373 million) in indirect costs.9,10

Currently, there is a growing emphasis on the importance of economic evaluations to guide decision-makers in 
optimizing resource allocation and improving the cost-effectiveness of medical interventions in alignment with the goals 
of KSA Vision 2030.11 Saudi experts recently published their national guidelines for economic evaluations to standardize 
and improve the quality of health economic studies in the country,12 representing a formal step toward integrating health 
economics into policymaking in KSA, ensuring more efficient and effective healthcare delivery.

Several published cost-effectiveness analyses demonstrated that JAK inhibitors and TIMs for moderate-to-severe AD 
are cost-effective compared with conventional systemic treatments across different healthcare settings.13,14 Although 
these treatments are associated with higher acquisition costs, they showed gains in quality-adjusted life years (QALYs), 
resulting in favorable cost effectiveness outcomes. Budget impact analyses further suggest that the overall financial 
impact of introducing these therapies may be associated with cost savings.15

Despite the significant burden of AD, recent evidence on the cost-effectiveness or budget impact of these novel 
therapies in the KSA context remains scarce.

The objective of this study was to assess the cost-effectiveness and net monetary benefit (NMB) of upadacitinib 
compared to other novel systemic treatments for moderate-to-severe adult and adolescent AD patients in KSA from the 
public payer perspective. Additionally, we aimed to assess the budget impact of increasing the market share of 
upadacitinib in KSA. Conducting this study was essential to ensure choosing cost-effective interventions which could 
help to mitigate the burden of AD and effectively utilize the resources towards better health outcomes for the population.

Methods
We conducted a cost-effectiveness and budget impact analysis of upadacitinib for moderate-to-severe AD in adults and 
adolescents from the Saudi public payer perspective, with dupilumab, abrocitinib, baricitinib, tralokinumab, and best 
supportive care (BSC), as comparators, each assessed with or without TCS. Detailed dosing regimens for all comparators 
is provided in Supplementary Table 1. BSC included a combination of emollients, TCS, phototherapy sessions, and 
treatment of flares costs, as defined by National Institute for Health and Care Excellence (NICE) technology appraisal 
report.16

The target population was patients aged ≥12 years with moderate-to-severe AD. The model design was based on 
a previous model developed by Edwards et al to evaluate AD treatments in a similar target population.17 We validated the 
model structure and assumptions in line with the validation framework and validation steps described by Nagy et al,18 

and we adapted key components to reflect treatment pathways, resource utilization, unit costs, relevant to the healthcare 
system in KSA. Additionally, we incorporated a budget impact model to estimate the financial consequences of 
increasing the market share of upadacitinib for the target population.

The model’s base-case scenario compares upadacitinib 15 mg with dupilumab 300 mg. Dupilumab was selected as the 
base-case comparator as it is the most currently used treatment modality for moderate-to-severe adult and adolescent AD 
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patients in KSA, according to expert opinion. Additional systemic comparators were selected because they represent 
approved or near-approval targeted treatment options for moderate-to-severe AD and are relevant to the evolving 
treatment landscape in KSA, while TCS was included to reflect its continued role as background topical therapy. Base- 
case results are reported in the main text, while results for other comparators, with and without TCS, are presented in the 
supplementary tables.

Key model outcomes include incremental costs, incremental health benefits, incremental cost-effectiveness (ICER) 
results, NMB, and budget impact. The study was reported in accordance with the Consolidated Health Economic 
Evaluation Reporting Standards (CHEERS) reporting checklist.19

Cost-Effectiveness Analysis (CEA) Model
The cost-effectiveness model comprises an initial 1-year decision tree followed by a lifetime Markov model to capture 
patient transitions across health states over time. During the first year, patients transition within the decision tree model, 
then at week 52, they are assigned to the Markov model’s health states based on their final health state in the decision tree 
(See Figures 1 and 2 for model structure).

Patients start treatment at baseline and receive one of the following: BSC, upadacitinib 15 mg (base case) or 30 mg 
oral tablets, dupilumab 300 mg subcutaneous injection (base case comparator), abrocitinib 100 mg or 200 mg oral tablets, 
baricitinib 2 mg or 4 mg oral tablets, or tralokinumab 300 mg subcutaneous injection. Each of these treatments was 
evaluated with and without TCS.

Treatment response was evaluated using the Eczema Area Severity Index (EASI), a validated tool for assessing 
disease severity in AD.20 Alive patients were categorized into four health states: non-responders, EASI-50, EASI-75, and 

Figure 1 Schematic representation of 1 year decision tree model. 
Note: Details of response health states incorporate 3 sub-health states (EASI-50, EASI-75, and EASI-90) but are not shown in the figure for simplicity. 
Abbreviations: BSC, Best supportive care; Tx, Treatment; Other Tx include, dupilumab, abrocitinib, baricitinib, and tralokinumab; UPA, Upadacitinib.

ClinicoEconomics and Outcomes Research 2026:18                                                                          https://doi.org/10.2147/CEOR.S604093                                                                                                                                                                                                                                                                                                                                                                                                       3

Abu-Shraie et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/article/supplementary_file/604093/604093%20Supplementary.docx


EASI-90, corresponding to the following reductions from baseline EASI score: <50%; 50% to <75%, 75% to <90%; and 
≥90%, respectively. In both the decision tree and the Markov model, patients could be in one of these health states or 
death.

A monthly background mortality rate is applied in the model according to age- and sex- specific KSA life tables.21 

A cost-effectiveness threshold (CET) of 50,000 SAR per QALY was adopted, aligning with the lower limit of CET in 
KSA economic evaluations guidelines.22

Decision Tree Model (Year 1)
The decision tree model was selected to reflect the clinical trials’ evaluation frameworks, where patient response is 
evaluated at two key time points: week 16 and week 52 (1 year),23,24 based on the percentage reduction in EASI score. In 
line with the clinical trials’ assessment schedule, responders are assumed to remain in their respective health states until 
the next assessment at week 52. Non-responders discontinue treatment and transition to receive BSC. At the 52-week 
reassessment, patients may remain in their responder health state or may lose response and transition to the non- 
responder health state.

The decision tree is structured in weekly cycles by incorporating time-dependent calculations before transitioning to 
the Markov model. While transitions between responder and non-responder health states occur only in weeks 16 and 52, 
patient-level inputs including general mortality, costs, probabilities of flares, and adverse events are updated on a weekly 
basis.The decision tree model structure is illustrated in Figure 1.

Markov Model (from Year 2 Onwards)
Patients start the Markov model based on the health states from the 52-week assessment, distributed over the five health 
states. Patients are evaluated at the end of each cycle to determine whether they remain responders, discontinue treatment 
(based on treatment compliance rates), or die. Response and treatment compliance rates are informed by the treatments’ 
clinical trials.23,25 Patients who discontinue treatment are categorized as non-responders and are assumed to receive BSC.

Patients who start the Markov model on BSC are assigned baseline utility and non-responder cost profile. While 
patients starting on upadacitinib or other novel treatments who are initial responders are assumed not to be able to 
transition between the EASI responder categories, but they can transition to non-responders’ health state. Non-responders 
are assumed to discontinue treatment and are then classified as non-responders receiving the non-responder health state 
corresponding utilities. For patients who lose response, tunnel health states are used in the model to capture the gradual 
waning of treatment effect over a specified duration, after which patients transition to the collective non-responder health 
state, and return to the baseline utility. Waning is defined as patients losing QoL benefit of the treatment received. The 
structural framework of this Markov model is illustrated in Figure 2.

Figure 2 Schematic representation of lifetime Markov model. 
Abbreviations: BSC, Best supportive care; EASI, Eczema Area Severity Index.
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The Markov model is conducted over a lifetime time horizon (up to a maximum age of 100 years), with a cycle length 
of one year. Survival was constrained by background population mortality. After the initial year, where patients are in the 
decision tree model, a discount rate of 4% is applied to both costs and health outcomes, in accordance with KSA 
guidelines.12 Discounting was implemented in the Markov model to reflect the lower present valuation of costs and 
health outcomes expected in the future.

Model Inputs
Efficacy Inputs
Treatment efficacy inputs were derived from a published network meta-analysis (NMA) and its subsequent update by 
Silverberg et al, which compared the efficacy of systemic therapies for moderate-to-severe AD.26,27 These NMAs 
synthesized comparative evidence from clinical trials of several treatment regimens and were used to inform transition 
probabilities within the model.

Cost Inputs
The model incorporated direct medical costs, including medications, visits, diagnostics, flare treatments, phototherapy, 
psychology sessions, and costs of managing adverse events. Average local costs, resource utilization patterns, and 
estimated market shares were derived from a tailored questionnaire distributed among Saudi healthcare experts to reflect 
the healthcare payer perspective. Supplementary Tables 2–4 show the questionnaires used to collect expert inputs. Cost 
data were subgrouped into non-responders, responders at year 1 with treatment, and responders at year 2 or more with 
treatment, since the resource utilization largely differs after the first year of treatment based on the experts’ opinions. 
A summary of the annual direct medical costs based on resource utilization and local unit costs is provided in Table 1. 
These cost estimates exclude the costs of novel AD treatments, which were applied for each arm separately.

Drug costs were abstracted from the Saudi National Unified Procurement Company (NUPCO) tender prices (Tender 
code: NPT0066/22).28 All costs are expressed in SAR and reported in 2025 values. Indirect costs and out-of-pocket 
payments were excluded from the analysis in line with the public payer perspective adopted in this model.

Utility Inputs
The base-case utilities were derived from the MEASURE UP-1, MEASURE UP-2,23 and AD UP trials,29 with EQ-5D- 
5L values converted to EQ-5D-3L using van Hout et al’s methodology.30 The model assigned utility values to health 
states using regression-derived coefficients and baseline patient characteristics. Due to the lack of local data on utilities of 
the model’s specific health states, we used the global patient utility data provided by the trials shown in Table 2. These 
trials were conducted in multiple countries, so we assumed utility in KSA would follow the global average used in the 
trials. This assumption was tested for validity through sensitivity analysis.

Table 1 Average Annual Direct Medical Cost per Patient in SAR

Cost Component Non-Responders Responders (1st year) Responders (year 2+)

Direct Medical costs

Outpatient/Inpatient visits cost/ SAR 1,933 607 279

Emollients cost/ SAR 3,491 2,296 785

Topical treatments cost/ SAR 2,874 1,677 832

Oral medications cost/ SAR 2,098 1,506 715

Lab tests cost/ SAR 133 144 70

Total direct medical costs 10,528 6,229 2,682

Abbreviation: SAR, Saudi Riyal.
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The model applies an age-related decline in health-related QoL (HRQoL) using age-specific decrements derived from 
the Ara and Brazier regression equation.31 The model also assumes that utility benefit from treatment does not persist, 
particularly for those on BSC, where a rapid return to baseline utility is expected at the next cycle. This assumption is 
supported by empirical evidence from van der Schaft et al32 For patients receiving novel treatments, the model assumes 
a more stable response, but with a gradual loss of utility over time, based on data published by NICE technology 
appraisal report for dupilumab,16 and was applied consistently across all novel treatments (waning effect).

Budget Impact Analysis (BIA) Model
A 5-year BIA model was developed by comparing a current market shares scenario to a projected scenario in which 
upadacitinib adoption increases over time for the target population. Budget impact was calculated as the total cost under 
the increased-upadacitinib scenario minus the total cost under the current-market-share scenario. The BIA model was 
informed by the CEA, including patient pathways, costs, adverse events, and mortality, and included approved or near- 
approval all systemic therapies (upadacitinib, dupilumab, abrocitinib, baricitinib, and tralokinumab)27 based on their 
market shares in KSA.

Costs per patient were derived from the CEA model based on patients’ distribution over the first 5 years. Estimated 
number of patients was calculated based on local data and caclualtions33–37 as detailed in Table 3. The estimated total 
number of new upadacitinib-eligible patients for each year is shown in Supplementary Table 5. The baseline eligible 
population in 2024 was estimated as:

Table 2 Summary of Utility Values Used in the Model Base Case

Parameter Utility Value, Reference

Baseline, mean (SD) 0.5766 (0.2790) Calculated based on MEASURE UP-1,23 MEASURE UP-2,23 and AD UP29 trials

Overall Week 16, mean (SD) * 0.8077 (0.2055)

EASI-50, mean (SE) 0.7672 (0.0096)

EASI-75, mean (SE) 0.8234 (0.0068)

EASI-90, mean (SE) 0.8894 (0.0042)

Non-responders, mean (SE) 0.6756 (0.0097)

Note: *Overall week 16 utility is applied to all initial responders from initial response to week 16 decision node. 
Abbreviations: EASI, Eczema Area Severity Index; SD, standard deviation; SE, standard error.

Table 3 Estimated Number of Moderate-to-Severe Adult and Adolescent AD Patients in 2024

Parameter Value Reference

Overall population of KSA 32,175,224 Saudi census33

Population growth rate 1.43% 2023 Macrotrends estimate34

Population that is ≥12 years old 75.49% Saudi census33

Prevalence of AD in KSA 15.30% Maspero et al35

Annual incidence of AD in KSA 1.35% International estimate based on a Spanish study36

Diagnosis rate of AD 40.00% Global Data Healthcare37

Treatment rate of AD 20.00% Saudi expert interviews

Proportion of patients with moderate-to-severe AD 35.00% Saudi expert interviews

Abbreviations: AD, Atopic dermatitis; KSA, Kingdom of Saudi Arabia.
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For subsequent years, new eligible patients were estimated using annual AD incidence and estimated population 
growth, while the model carried forward previously eligible patients and applied cycle-level mortality and treatment 
pathways.

Market shares were based on historical data, IQVIA projections,38 and local expert input, reflecting current use 
(Scenario 1) and projected uptake (Scenario 2). Experts confirmed that abrocitinib, and tralokinumab are not currently 
used in the KSA public sector, so they were assigned no market share. Upadacitinib 15 mg accounted for 6.51% in 
Scenario 1 and was projected to increase gradually from 8.33% in year 1 to 12.67% in year 5 in Scenario 2. Detailed 
annual market shares are presented in Supplementary Table 6.

Sensitivity Analyses
We conducted sensitivity analyses to assess parameter uncertainty. In the CEA, deterministic sensitivity analysis (DSA) 
and probabilistic sensitivity analysis (PSA) were conducted for upadacitinib 15 mg versus dupilumab, with and without 
TCS. DSA results were presented as tornado diagrams based on NMB, while PSA results were presented using cost- 
effectiveness scatter plots. For the BIA, uncertainty was assessed using DSA and presented as tornado diagrams.

In the DSA, parameters were varied using 95% confidence intervals or predefined minimum and maximum values 
when available. Otherwise, parameters were varied by ±10%, except costs, which were varied by ±50% to reflect greater 
uncertainty. The PSA used 1,000 Monte Carlo simulations, with beta distributions for probabilities, event rates, and 
utilities; gamma distributions for costs; normal distributions for age and treatment-related disutilities; and log-normal 
distributions for relative treatment effects, following standard health economic modelling guidance. A list of model 
inputs and their corresponding sensitivity analysis values is provided in Supplementary Table 7.

Model Assumptions
Key assumptions were defined a priori based on the clinical pathway, previous AD economic models, local expert validation, 
and available Saudi data. Where local data were unavailable, international evidence was used for parameters expected to be 
less setting-specific, such as relative treatment effects and health-state utilities. Setting-dependent inputs, including unit costs, 
resource use, market shares, and background mortality, were informed by Saudi sources. Parameter uncertainty was assessed 
through DSA and PSA, and scenarios were conducted for different comparators and using TCS with treatments. A list of 
model assumptions, including the rationale for each assumption, is provided in Supplementary Table 8.

Data Analysis and Validation
The decision-analytic model and all analyses were implemented in Microsoft Excel (Microsoft Corporation, Redmond, 
WA, USA). Heterogeneity across patient subgroups was not explicitly explored, as the model aimed to inform cost- 
effectiveness and budget impact for moderate-to-severe patients in KSA overall rather for specific subgroups. The final 
models were validated using the framework by Nagy et al18 covering face validity (model structure and inputs), internal 
validity (technical and calculations validity), cross-validity (compared to other models), and external validity (compared 
to published evidence).

Results
CEA Model Results
In the base-case analysis, upadacitinib 15 mg was associated with lower total costs (−148,068 SAR) and higher QALYs 
(+0.21) compared with dupilumab over the model time horizon, resulting in a positive NMB of 158,656 SAR (Table 4).

In the scenario including TCS, upadacitinib 15 mg plus TCS was associated with lower costs (−205,679 SAR) and 
slightly lower QALYs (12.98 vs 13.01; difference: −0.035 QALYs) compared with dupilumab plus TCS. At 
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a willingness-to-pay threshold of 50,000 SAR/QALY, this resulted in a positive NMB of 203,914 SAR. Results of this 
scenario are presented in Supplementary Table 9.

CEA Sensitivity Analyses
Base case DSA for upadacitinib 15 mg versus dupilumab indicates that the model’s three most sensitive inputs were 
dupilumab efficacy response at week 16, dupilumab compliance rates after year 2, and discount rate. The NMB remained 
positive across the tested upper and lower bounds for these parameters. Figure 3 presents the 20 inputs with the greatest 
impact on NMB.

For the upadacitinib 15 mg plus TCS versus dupilumab plus TCS, the DSA results reveal that the model is most 
sensitive to dupilumab plus TCS compliance rates after the first year, discount rate, and dupilumab plus TCS efficacy 
response at week 16 (Supplementary Figure 1).

Table 4 UPA 15 mg vs Dupilumab Base-Case Cost-Effectiveness Model results

Treatment Upadacitinib 15mg Dupilumab Difference

Discounted total costs/ SAR 516,317 664,385 −148,068

Discounted QALYs 12.75 12.54 0.21

ICER – – Dominant

Net Monetary Benefit/ SAR – – 158,656

Abbreviations: ICER, Incremental cost-effectiveness ratio; QALYs, Quality-adjusted Life Years, SAR, 
Saudi Riyal.

0
120,000 130,000 140,000 150,000 160,000 170,000 180,000

DUP - Efficacy response at week 16

DUP - Compliance rates - Maintenance phase - Year 2+

Discount rate (costs and utilities)

UPA 15 mg - Compliance rates - Maintenance phase - Year 2+

DUP - Sustained response at week 52

DUP - Treatment discontinuation

DUP - Waning effect

Direct medical costs - Non-responders

DUP - Compliance rates - Decision tree - Year 1

BSC - Other tx-related cost - Non-responders - Assessment Period

UPA 15 mg - First week of efficacy response (range: 1 - 16 weeks)

UPA 15 mg - Compliance rates - Decision tree - Year 1

DUP - First week of efficacy response (range: 4 - 16 weeks)

Direct medical costs - Responders - Year 2+ - EASI-90

UPA 15 mg - Sustained response at week 52

UPA 15 mg - Treatment discontinuation

UPA 15 mg - Waning effect

UPA 15 mg - Efficacy response at week 16

Include indirect costs (Yes/No)

Direct medical costs - Responders - Year 1 - EASI-90

Low Parameter Value High Parameter Value

158,656Base case:

NMB/ SAR

Figure 3 Deterministic sensitivity analysis (DSA) tornado diagram of upadacitinib 15 mg vs dupilumab illustrating the 20 most influential input parameters affecting the net 
monetary benefit. 
Abbreviations: BSC, Best supportive care; DUP, Dupilumab; EASI, Eczema Area Severity Index; NMB, Net monetary benefit, SAR, Saudi Riyal; UPA, Upadacitinib.
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The PSA simulated results for upadacitinib 15 mg versus dupilumab were predominantly below the cost-effectiveness 
threshold. Most simulations (94.9%) showed lower costs and higher QALYs, while 5.1% showed lower costs and lower 
QALYs compared with dupilumab (Figure 4).

For the TCS scenario, PSA for upadacitinib 15 mg plus TCS versus dupilumab plus TCS showed consistently lower 
incremental costs, while incremental QALYs varied around zero, indicating higher or lower QALYs across simulations. 
All simulations remained below the cost-effectiveness threshold, reflecting lower costs with limited differences in 
QALYs between the two treatment options (Supplementary Figure 2).

BIA Model Results
The projected market share scenario was associated with lower estimated costs than the current market share scenario 
over five years. Cumulative costs were reduced from 28.13 billion to 26.58 billion SAR, corresponding to a total budget 
savings of 1.54 billion SAR. Annual differences ranged from −174 million SAR in year 1 to −429 million SAR in year 5. 
Annual cost details are presented in Table 5, and trends across both scenarios are shown in Figure 5.
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Figure 4 Probabilistic sensitivity analysis (PSA) scatter plot showing the results of base-case scenario and an additional 1,000 iterations. 
Abbreviations: PSA, Probabilistic Sensitivity Analysis; QALYs, Quality-adjusted life years.

Table 5 Projected Annual Budget Impact of Increasing Upadacitinib Market Shares Over the Next 5 Years*

Year Scenario 1: Current Market Shares, 
Annual Cost (SAR)

Scenario 2: Projected Market 
Shares, Annual Cost (SAR)

Annual Budget 
Impact (SAR)

Cumulative Budget 
Impact (SAR)

1 5,834,828,185 5,660,402,991 −174,425,193 −174,425,193

2 5,238,907,959 4,999,833,653 −239,074,306 −413,499,500

3 5,443,874,506 5,123,115,520 −320,758,986 −734,258,486

4 5,675,929,084 5,293,480,894 −382,448,190 −1,116,706,676

5 5,933,005,535 5,504,436,151 −428,569,383 −1,545,276,059

Total 28,126,545,269 26,581,269,210 −1,545,276,059 −1,545,276,059

Note: *Budget impact is calculated as scenario 2 minus scenario 1. 
Abbreviation: AR, Saudi Riyal.
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BIA Sensitivity Analysis
The one-way DSA for the BIA model showed that the model is most sensitive to the diagnosis rate, treatment rate, share 
of prevalent patients, and proportion of patients aged ≥12 years. Across tested parameter ranges, the projected market 
share scenario remained associated with budget savings compared to the current market share scenario (Supplementary 
Figure 3).

Incremental Analysis
In the incremental analysis, all interventions were compared to BSC. In the scenario without TCS, patients receiving 
BSC accrued 416,856 SAR in costs and gained 11.22 QALYs over the model time horizon. Upadacitinib 30 mg provided 
the largest incremental QALY gain versus BSC, followed by abrocitinib 200 mg and upadacitinib 15 mg. BSC, 
tralokinumab, upadacitinib 15 mg, and upadacitinib 30 mg formed the cost-effectiveness frontier, while the other 
interventions were dominated.

In the scenario with TCS, patients receiving BSC accrued 424,903 SAR and gained 11.26 QALYs over the model 
time horizon. Upadacitinib 30 mg plus TCS provided the largest incremental QALY gain versus BSC, followed by 
dupilumab, and upadacitinib 15 mg. BSC, tralokinumab + TCS, upadacitinib 15 mg + TCS, and upadacitinib 30 mg + 
TCS formed the cost-effectiveness frontier, while the remaining interventions were dominated.

Details of the incremental analysis are presented in Supplementary Tables 10 and 11 and illustrated in Supplementary 
Figures 4 and 5.

Discussion
This study presents a comprehensive economic evaluation of upadacitinib for moderate-to-severe AD in KSA from the 
public payer perspective, assessing its cost-effectiveness and budget impact. In the base-case analysis, upadacitinib 
15 mg was associated with lower costs and higher QALYs compared with dupilumab, resulting in a positive NMB at the 
applied CET. Sensitivity analyses showed that the results remained below the CET when key inputs were varied, 
although the findings should be interpreted as model-based estimates that depend on input assumptions, data quality, 
and forecasts.

In the scenario with TCS, upadacitinib 15 mg plus TCS was associated with lower costs and slightly lower QALYs 
compared with dupilumab plus TCS. This placed some simulations of the PSA in the southwest quadrant of the cost- 
effectiveness plane, reflecting lower costs with lower effectiveness. However, the QALY difference was minor, resulting 
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Figure 5 Advanced therapies budget for moderate-to-severe AD in KSA. 
Abbreviations: AD, Atopic dermatitis; SAR, Saudi Riyal; UPA, Upadacitinib.
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in an overall positive NMB at the selected threshold. PSA results showed uncertainty around the incremental QALYs, 
with simulations distributed around zero, while incremental costs remained consistently lower than the comparator.

The model incorporated local evidence where available, including unit costs, resource use, market shares, and 
background mortality. International data were used when local estimates were unavailable and when parameters were 
less likely to differ substantially by setting. To address this uncertainty in input parameters, deterministic sensitivity 
analyses varied model inputs, including wider ranges for cost parameters, and probabilistic analyses assessed joint 
parameter uncertainty. These analyses supported the overall direction of the findings, but they do not remove the inherent 
uncertainty associated with economic modelling.

The BIA suggested that increasing the projected market share of upadacitinib could reduce public healthcare costs 
over 5 years compared with current market shares. Estimated cumulative budget savings reached 1.54 billion SAR with 
annual savings increasing over time. The BIA DSA findings showed consistent budget savings across all tested scenarios, 
indicating that even with the uncertainty in input parameters, the projected market shares are expected to generate 
savings.

Overall, upadacitinib may be considered among treatment options for the target population in KSA, while decisions 
should account for clinical appropriateness, patient characteristics, affordability, and uncertainty in long-term model 
assumptions.

Our CEA results are consistent with previously published economic evaluations in the same disease area and among 
comparable target populations.13,39,40 In Spain, a study aiming to assess the cost-effectiveness of abrocitinib against other 
systemic treatments for severe AD in adults showed consistency with our results. Similar to our model, the Spanish study 
results also shows that upadacitinib 15 mg provides lower costs (€166,073 vs €177,407) and higher QALYs (5.88 vs 
5.84) compared to dupilumab.13 While another study conducted in Singapore comparing dupilumab, abrocitinib, 
baricitinib, and upadacitinib in adults showed that dupilumab plus TCS present higher costs (S$59,416 vs S$47,547) 
and slightly higher QALYs (3.4946 vs 3.4875) compared to upadacitinib 15 mg plus TCS, which is also matching our 
results.39 The budget impact model results were also consistent with another study conducted in Argentina assessing the 
budget impact of upadacitinib for moderate-to-severe atopic dermatitis in adults and adolescents, with both analyses 
demonstrating cost savings. In the Argentine study, the model estimated savings of 7.3% from the social security 
perspective.40

The budget savings could help alleviate the financial burden of the disease on the healthcare system. Moreover, these 
freed-up resources could be strategically reallocated towards treating more patients, or towards other valuable interven
tions, potentially yielding even greater QALYs for the population. Considering the substantial prevalence of AD in KSA, 
these findings underscore the critical importance of strategic resource allocation in addressing this disease area. Effective 
resource allocation can yield significant benefits not only for the healthcare system, but also for the entire population by 
improving patient outcomes and QoL.

The study findings may be broadly applicable to the KSA public healthcare setting, as the inputs considered were 
representing data reflecting the overall public healthcare structure in KSA rather than a single institution. The timeliness 
of these study results is particularly noteworthy, as they coincide with KSA’s ongoing shift towards integrating health 
economics into policymaking and prioritizing resource allocation to enhance the overall health of its citizens. The 
findings of this model may support local policymakers in decision-making regarding resource allocation and healthcare 
budget planning in KSA.

Several limitations should be considered. First, some inputs, including utility values, treatment efficacy inputs, and 
age-specific incidence estimates, were not available from local sources. Global data were therefore used for these 
parameters, as they were expected to be less setting-specific than costs, resource use, market shares, and background 
mortality, which were informed by local sources. Nevertheless, we acknowledge that using non-local inputs may 
introduce uncertainty, although sensitivity analyses showed that the overall direction of the findings was maintained 
across the tested assumptions.

Second, indirect costs were not included because the analysis was conducted from the healthcare payer perspective. 
This is a conservative approach, as it may underestimate the broader economic burden of AD, including productivity 
losses due to absenteeism and presenteeism; results may therefore slightly differ if a societal perspective is adopted.
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Third, variation across healthcare sectors in KSA may affect local inputs, including treatment patterns, patient 
characteristics, and market shares. This was partially addressed by using aggregated estimates from multiple experts 
and validating assumptions with additional local experts.

Fourth, heterogeneity was not explored among patient groups due to limitations in local patient population data.
Fifth, the base-case scenario used on an older NMA because the most recent NMA did not report EASI-50 data. This 

might have slightly affected the precision of treatment effect estimates; however, sensitivity analyses using alternative 
NMAs did not change the direction of the findings.

Finally, half-cycle correction was not applied, which may introduce minor approximation error in the annual Markov 
phase. However, this was expected to have a limited impact because the first year was modelled using weekly cycles, 
while long-term outcomes were driven by annual health-state distributions over a lifetime horizon extending up to 100 
years, diluting the effect of half cycle correction adjustment.41

Conclusions
This study suggests that upadacitinib may represent a cost-effective treatment option for moderate-to-severe atopic 
dermatitis in KSA. In the CEA, upadacitinib 15 mg was associated with lower costs and higher QALYs compared with 
dupilumab, while upadacitinib 15 mg plus TCS had lower costs and slightly lower QALYs compared with dupilumab 
plus TCS, resulting in a positive NMB at the selected willingness-to-pay threshold. The BIA showed that increasing the 
projected market share of upadacitinib was associated with lower estimated healthcare costs over 5 years compared with 
current market shares. These findings suggest that upadacitinib could support both clinical and economic decision- 
making in KSA by offering an efficient treatment option while contributing to more sustainable allocation of healthcare 
resources.
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