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Background and Objectives: Ofatumumab, a fully human anti-CD20 monoclonal antibody, is a promising disease-modifying 
therapy (DMT) for relapsing-remitting multiple sclerosis (RRMS). This study investigates its cost-effectiveness compared to 
teriflunomide from the perspective of Saudi healthcare payers. This comparison is crucial for informing treatment strategies and 
resource allocation in Saudi Arabia, where RRMS poses a significant healthcare burden and access to newer DMTs is evolving.
Patients and Methods: A Markov model was constructed to evaluate the long-term cost-effectiveness of ofatumumab compared to 
teriflunomide for treating RRMS in Saudi Arabia. This model simulates disease progression over 10 years, a timeframe chosen for its 
clinical relevance and consistency with similar studies. To reflect the Saudi patient population, the model uses a hypothetical cohort 
with characteristics mirroring those in the ASCLEPIOS I/II clinical trials. The model incorporates transition probabilities between 
disease states, primarily derived from the British Columbia MS (BCMS) database and further refined using data from the ASCLEPIOS 
trials. To ensure relevance to the Saudi context, local data sources were utilized, including drug costs from the Saudi Food and Drug 
Authority (SFDA) and health state costs from published local studies. Clinical expert input was incorporated to validate model 
assumptions.The primary outcome measure was the incremental cost per quality-adjusted life-year (QALY) gained. Sensitivity 
analyses were conducted to assess the robustness of the model findings.
Results: Compared to teriflunomide, ofatumumab yielded incremental cost-effectiveness ratios (ICERs) of $46,188 per QALY over 
the 10-year period. Ofatumumab demonstrated a greater impact on reducing disability progression, particularly in the early stages of 
the disease. At a willingness-to-pay (WTP) threshold of $99,120 per QALY, ofatumumab demonstrated a 99.14% probability of cost- 
effectiveness in probabilistic sensitivity analyses.
Conclusion: This cost-effectiveness analysis demonstrates that ofatumumab is a cost-effective treatment for RRMS in Saudi Arabia, 
with an ICER below the WTP. Policymakers should consider including ofatumumab in national formularies and prioritize its use in 
early-stage RRMS to maximize patient benefit and cost-effectiveness.
Keywords: cost-effectiveness analysis, ofatumumab, teriflunomide, relapsing-remitting multiple sclerosis, expanded disability status 
scale, ASCLEPIOS clinical trials, Saudi Arabia, disease-modifying therapy

Introduction
Multiple sclerosis (MS) is a significant global health challenge that affects an estimated 2.8 million individuals 
worldwide.1 A 2020 meta-analysis revealed that the yearly occurrence of MS increased by 2.3% between 1985 and 
2018.2 MS is a chronic and unpredictable neuroinflammatory disease that leads to irreversible physical and neurological 
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impairments. Relapsing-remitting multiple sclerosis (RRMS), the most prevalent form of MS is characterized by sporadic 
relapses or a deterioration of neurological symptoms. Patients with RRMS have intermittent relapses that are followed by 
periods of complete or partial recovery.3

The projected prevalence rate of MS among the member nations of the Arabian Gulf Cooperation Council (GCC) 
exceeds 30 cases per 100,000 individuals. A registry-based study in Saudi Arabia indicated a concerning rise in MS 
cases, with a prevalence of 40.40 per 100,000 individuals across 20 hospitals.4 Fifty percent of MS Caregivers report 
moderate to severe burden.5 This increase not only affects individuals and caregivers but also places significant pressure 
on global healthcare systems. In 2020, the average annual expenditure per MS patient in Saudi Arabia was reported to be 
$15,582. However, this figure did not cover indirect costs.6 According to a systematic review of the costs of illness 
studies in Europe, increased disease severity is associated with higher costs. Patients with mild disability incur annual 
costs of $25,677, while those with severe disability face costs averaging $64,567 per year. This severe disability group 
accounts for nearly 49% of the total disease-related expenses.7

The treatment landscape of RRMS has evolved significantly, with a growing number of disease-modifying therapies 
(DMTs) offering diverse options. Among these, teriflunomide, an oral immunomodulatory agent, has proven valuable in 
reducing relapse rates and slowing disability progression, as demonstrated in clinical trials.8 While not always a first-line 
therapy, its oral administration and manageable safety profile make it suitable for certain individuals.9 However, the 
emergence of newer DMTs like ofatumumab, a fully human anti-CD20 monoclonal antibody, necessitates careful 
evaluation of their comparative effectiveness and cost-effectiveness.10 Ofatumumab has shown significant efficacy in 
clinical trials, notably reducing annualized relapse rates and delaying confirmed disability progression compared with 
other DMTs, including teriflunomide.11,12 The introduction of any new therapy, especially one with superior efficacy, 
necessitates a thorough cost-effectiveness evaluation, considering the range of available DMTs with varying efficacy, 
safety, and cost profiles. This is crucial when comparing new therapies to established treatments like teriflunomide, 
enabling informed decision-making by clinicians and payers.

While previous studies, such as those conducted in Canada and Spain, have demonstrated the cost-effectiveness of 
ofatumumab compared to other DMTs for RRMS, cost-effectiveness analyses are inherently context-specific.12–15 Factors 
such as the healthcare system structure, drug pricing, and local epidemiology can significantly influence the results.16 

Therefore, this study aimed to evaluate the cost-effectiveness of ofatumumab compared to teriflunomide for the treatment 
of RRMS from the perspective of Saudi healthcare payers. Specifically, the objectives were to: 1) estimate the incremental 
cost-effectiveness ratio (ICER) of ofatumumab compared to teriflunomide; 2) assess the probability of ofatumumab being cost- 
effective at a range of willingness-to-pay (WTP) thresholds relevant to the Saudi context; and 3) identify the key drivers of 
cost-effectiveness through sensitivity analyses. This analysis addresses a significant gap in local cost-effectiveness data for 
RRMS treatments in Saudi Arabia, providing crucial information for informed decision-making regarding the adoption and 
reimbursement of these therapies. The findings will inform policymakers, clinicians, and stakeholders, ultimately contributing 
to improved management of RRMS in Saudi Arabia.

Materials and Methods
Study Population and Interventions
The patient cohort investigated in this cost-effectiveness analysis was a hypothetical cohort designed to reflect the 
baseline characteristics of patients enrolled in the ASCLEPIOS I and II clinical trials. These two Phase III, double-blind, 
double-dummy trials compared subcutaneous ofatumumab (20 mg every 4 weeks after loading doses of 20 mg on days 1, 
7, and 14) with oral teriflunomide (14 mg daily) for a duration of up to 30 months in patients with RRMS. The primary 
outcomes were the annualized relapse rate and the time to confirmed disability progression. ASCLEPIOS I enrolled 927 
patients, with 463 assigned to ofatumumab and 464 to teriflunomide. ASCLEPIOS II enrolled 882 patients, with 441 
assigned to ofatumumab and 441 to teriflunomide, for a combined total of 1809 patients (904 ofatumumab, 905 
teriflunomide). The hypothetical cohort size was determined based on the sample sizes of the ASCLEPIOS trials, 
ensuring that the modeled patient population was representative of the clinical trial participants. This approach allowed 
for the alignment of the baseline characteristics and outcome measures, thereby enhancing the accuracy of the cost- 
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effectiveness analysis. Table 1 indicates the baseline characteristics of the modeled patient cohort, which were consistent 
with those reported in the ASCLEPIOS trials. Additional details regarding the ASCLEPIOS trials have been previously 
published.17

Markov Model Structure
For the cost-effectiveness analysis, we constructed a Markov model to simulate the progression of MS and ran it over 
a time horizon of 10 years from a Saudi payer perspective. This model aimed to capture the clinical pathways and health 
outcomes of a hypothetical cohort of individuals diagnosed with RRMS. Patients with RRMS who were actively ill were 
allocated to the baseline Expanded Disability Status Scale (EDSS) state distributions at the time of model entry, 
according to a pooled analysis of the ASCLEPIOS trials.17 The patients in the model transitioned from EDSS states 0 
(normal neurological examination) to 9 and 10 (death state). In every cycle, patients had the option to either remain in 
their present EDSS state or progress to a higher or lower EDSS state (ie, improve or deteriorate, respectively) (Figure 1). 
The natural history transition probabilities between the EDSS states were obtained from the BCMS database, an 
internationally recognized reference used in multiple cost-effectiveness studies (Table 2).18 Mortality was modeled in 
accordance with the subsequent discussion, as EDSS 10 (death) was excluded from the EDSS scale. The current study’s 
extrapolation of disability progression is consistent with numerous published cost-effectiveness analyses and health 
technology assessment submissions.18–21 During treatment, patients may encounter several outcomes such as relapse, 
adverse events, discontinuation of therapy, or death. Relapses were classified by severity status derived from 
a prospective cohort of individuals with RRMS, categorizing them as mild, moderate, or severe.22

Model Inputs
The cost-effectiveness model employed a comprehensive approach, integrating clinical inputs, such as transition 
probabilities between EDSSs, relapse rates, mortality rates, and treatment-specific factors, including comparative 

Table 1 Baseline Characteristics of 
the Modeled Cohort, Mirroring the 
ASCLEPIOS Trial Population.

Characteristics Value

Mean (SE) age, years 38.2 (0.005)

Male, % 32.40%

EDSS

Mean (SD) score 2.7 (1.3)

EDSS Score Distribution

EDSS 0 2.30%

EDSS 1 19.10%

EDSS 2 28.10%

EDSS 3 22.10%

EDSS 4 17.60%

EDSS 5 9.80%

EDSS 6 0.90%

Note: Data from Hauser et al.17 

Abbreviations: EDSS, Expanded Disability 
Status Scale; SD, standard deviation; SE, standard 
error.
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efficacy, adverse events, and discontinuation probabilities. To ensure the accuracy and relevance of our cost-effectiveness 
analysis within the Saudi Arabian healthcare system, we incorporated several key economic factors. This included direct 
medical costs associated with each treatment strategy, such as drug acquisition, administration, and monitoring, as well as 

Intervention

Ofatumumab

Teriflunomide

Patients with Relapsing-
remitting multiple sclerosis

EDSS 0

EDSS 1

EDSS 2

EDSS 3

EDSS 4

EDSS 5

EDSS 6

EDSS 7

EDSS 8

EDSS 9

Relapse

Adverse Events

Discontiuation

Death

Figure 1 Schematic representation of the Markov model used to simulate the progression of relapsing-remitting multiple sclerosis (RRMS). The model includes various 
health states defined by the Expanded Disability Status Scale (EDSS), ranging from EDSS 0 (normal neurological exam) to EDSS 9 (death). Patients can transition between 
these health states over time, with the arrows indicating possible transitions. The model also incorporates potential events such as relapses, adverse events, treatment 
discontinuation, and death.

Table 2 EDSS Transition Rates

Health States From/to EDSS 0 EDSS 1 EDSS 2 EDSS 3 EDSS 4 EDSS 5 EDSS 6 EDSS 7 EDSS 8 EDSS 9

EDSS 0 0.69537 0.20294 0.07251 0.0217 0.00422 0.00137 0.00175 0.00011 0.00003 0

EDSS 1 0.05826 0.69501 0.15783 0.06088 0.01638 0.00458 0.00643 0.00048 0.00013 0.00001

EDSS 2 0.01586 0.12133 0.60789 0.16796 0.04458 0.01849 0.02159 0.00174 0.00052 0.00004

EDSS 3 0.00594 0.0496 0.12006 0.54422 0.09109 0.05845 0.11649 0.013 0.00355 0.0003

EDSS 4 0.00165 0.02214 0.0666 0.11519 0.48935 0.10388 0.16811 0.0258 0.00671 0.00056

EDSS 5 0.00052 0.00533 0.02942 0.05866 0.08736 0.48695 0.2731 0.0388 0.01883 0.00102

EDSS 6 0.00012 0.00133 0.00444 0.02497 0.03069 0.0408 0.74069 0.10897 0.04377 0.00423

EDSS 7 0.00001 0.00015 0.00052 0.00247 0.00727 0.00385 0.11684 0.69269 0.16061 0.01559

EDSS 8 0 0.00001 0.00004 0.00029 0.00055 0.0005 0.01881 0.05574 0.9034 0.02066

EDSS 9 0 0 0 0.00002 0.00004 0.00003 0.00176 0.00568 0.17414 0.81832

Note: British Columbia MS (BCMS) Database. Adapted from Palace J, Bregenzer T, Tremlett H, et al. UK multiple sclerosis risk-sharing scheme: a new natural history 
dataset and an improved Markov model. BMJ Open. 2014;4(1):e004073. Creative Commons.18 

Abbreviation: EDSS, Kurtzke Expanded Disability Status Scale.
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health state utilities. Furthermore, we integrated Saudi-specific data, including direct medical costs and health state costs 
derived from local studies. Clinical experts provided valuable input to validate the model, particularly in estimating 
adverse event costs, ensuring the model accurately reflects the economic and clinical realities of managing RRMS in 
Saudi Arabia.

EDSS Health States
In alignment with established methods for the economic modeling of MS, this study derived transition probabilities by 
integrating efficacy data into the natural history of disability progression. This approach allows for a more realistic projection 
of the disease course under different treatment scenarios. Specifically, the model incorporated treatment effects on disability 
progression by utilizing the hazard ratio for time to 6-month confirmed disability progression (6-month CDP) and the relative 
risk for relapse rate, which were sourced from Hauser et al.17 For patients undergoing treatment, natural history data were 
modified using a treatment effect estimated by Samjoo et al.23 The efficacy of a variety of disease-modifying therapies on 
a 6-month CDP was compared to that of a placebo in their network meta-analysis (Table 3). Ofatumumab and teriflunomide’s 
annual discontinuation probabilities were obtained from Hauser et al, Inshasi et al, and Mauskopf et al Studies.17,24,25

Relapse Rate
Due to data limitations, a uniform relapse rate was assumed across all treatments and EDSS scores, using the Annual 
Natural History Relapse Rate by EDSS Health State (Table 4).26 While relapse rates may vary across EDSS stages, the 
available data does not allow for accurate modeling of this relationship. To avoid introducing bias, we opted for the more 

Table 3 Model Inputs: Treatment Efficacy, Discontinuation Rate, and Adverse Events

Parameter Base case Range Distributions in Probabilistic 
Sensitivity Analysis

Reference

6-month confirmed disability progression, HR for 
ofatumumab vs teriflunomide

0.68 (0.1959) 0.50–0.92 Log-normal [17]

6-month confirmed disability progression, HR for 
ofatumumab vs Placebo

0.48 (0.284) 0.29–0.79 Log-normal [23]

6-month confirmed disability progression, HR for 
teriflunomide vs placebo

0.78 0.56–1.12 Log-normal [23]

Relapse, RR

Ofatumumab 0.42 0.31–0.56 Log-normal [17]

Relapse severity, %

Mild 33 29–36 Dirichlet [22]

Moderate 46 41–50 Dirichlet

Severe 21 19–23 Dirichlet

The annual rate of discontinuation

Ofatumumab 0.11 0.09–0.13 Beta [17,24,25]

Teriflunomide 0.13 0.11–0.14 Beta [17,24,25]

Serious adverse (Serious infection), %

Ofatumumab 0.99 0.89–1.089 Beta [17]

Teriflunomide 0.84 0.756–0.92 Beta [17]

Abbreviations: HR, Hazard ratio; RR, Rate ratio.
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conservative assumption of uniform relapse rates, consistent with other cost-effectiveness models in similar contexts. 
A sensitivity analysis was performed to explore the potential impact of this assumption. Based on published data on 
relapse severity, three relapse levels were incorporated into the model: severe (requiring hospitalization, 21%), moderate 
(requiring an emergency department visit, 46%), and mild (requiring outpatient management only, 33%).22

Adverse Events and Mortality
Serious adverse events were defined according to the criteria used in the ASCLEPIOS trials, with serious infection 
identified as the most frequently reported serious adverse events. All-cause mortality rates, stratified by age and gender, 
were derived from national life tables.27 The standardized mortality ratio by EDSS state was modeled using data from 
Sadovnick et al and Pokorski, applying a mortality multiplier to both populations (Table 4). 28,29

Model Assumptions
The clinical and economic outcomes of treatment were evaluated by applying treatment effects to the model without any 
treatment switching. To clearly assess the potential benefits of each treatment, our model assumes that patients fully 
adhered to their prescribed treatment regimens. This assumption mirrors the controlled environment of the ASCLEPIOS 
trials, allowing us to compare the cost-effectiveness of ofatumumab and teriflunomide under ideal conditions. While real- 
world adherence may vary, potentially affecting the generalizability of these results, it’s important to remember that the 
ASCLEPIOS trials themselves were designed to evaluate treatment efficacy under conditions of high adherence. In 
accordance with the ASCLEPIOS trials, patients who discontinued ofatumumab/teriflunomide treatment either when they 
reached an EDSS of 7 or greater or during all-cause discontinuation. Based on clinician input, a ten-year time horizon 
was selected, assuming that treatment was typically discontinued after ten years. Clinical expert input was crucial for 
validating model assumptions, particularly regarding adverse event costs. We conducted semi-structured interviews with 
seven experienced neurologists in Saudi Arabia, using a consensus approach to incorporate their cost estimates. These 
estimates were validated by comparison with published data and through sensitivity analyses.

Costs
As this study adopted a payer perspective, only direct medical costs were included in the analysis (Table 5). All costs were 
transformed from Saudi Arabian Riyal (SAR) to 2024 US dollars (USD, $) using the Saudi consumer price index to adjust for 

Table 4 Annual Natural History Relapse Rate and 
Mortality Multiplier by EDSS Health State

EDSS State Relapse Rate Mortality  
Hazard Ratio

0 0.905 1.00

1 0.905 1.43

2 0.892 1.60

3 0.901 1.64

4 0.894 1.67

5 0.870 1.84

6 0.850 2.27

7 0.822 3.10

8 0.822 4.45

9 0.822 6.45

Abbreviation:EDSS, Kurtzke Expanded Disability Status Scale.

https://doi.org/10.2147/CEOR.S503842                                                                                                                                                                                                                                                                                                                                                                                                                                   ClinicoEconomics and Outcomes Research 2025:17 222

Almalki et al                                                                                                                                                                         

Powered by TCPDF (www.tcpdf.org)



inflation and a SAR/USD conversion factor of 0.266.30 The prescription cost, drug monitoring, and adverse event manage
ment costs constituted the majority of the total cost. It was presumed that these expenses would accrue during the time that 
patients were actively engaged in therapy. Treatment costs were based on wholesale acquisition cost (WAC) drug costs 
obtained from the Saudi Food and Drug Authority (SFDA) online drug database. This database provides a comprehensive list 
of approved medications in Saudi Arabia, including their WAC prices.31 Annual monitoring costs were applied for each 
cycle, which included liver profile tests, complete blood counts, and neurologist visits, based on cost data published in 
Bohlega et al, which provides detailed cost breakdowns for these procedures in the Saudi context.32 Each EDSS health state 
was designated annualized direct medical costs in accordance with previous local studies. Specifically, we utilized cost data 
from Alsaqa’aby et al to estimate the direct medical costs associated with each EDSS health state. This study provided 
a comprehensive analysis of resource utilization and costs for MS patients in Saudi Arabia.6,33 Relapses experienced were 
weighted by their severity, as discussed above, and the corresponding management costs by severity level obtained from the 
literature were applied. The costs associated with relapse management were primarily based on data from Alsaqa’aby et al6,33 

Table 5 Model Inputs: Costs

Parameters Base case Value Range Reference

Treatment cost

Ofatumumab

First-year 16,221 ±40 [31]

Subsequent year 13,903 ±40 [31]

Teriflunomide

Per year 7,448 ±40 [31]

Monitoring costs 631 ±40 [32]

PASI subgroup-related costs

EDSS 0 1,488 ±40 [6]

EDSS 1 1,857 ±40 [6]

EDSS 2 2,226 ±40 [6,33]

EDSS 3 9,085 ±40 [6,33]

EDSS 4 11,305 ±40 [6,33]

EDSS 5 11,674 ±40 [6,33]

EDSS 6 15,820 ±40 [6,33]

EDSS 7 16,189 ±40 [6,33]

EDSS 8 17,018 ±40 [6,33]

EDSS 9 17,387 ±40 [6,33]

Average cost of relapse per patient per event

Mild 198 ±40 [33]

Moderate 662 ±40 [33]

Severe 4,351 ±40 [33]

Serious infection 2,984 ±40 Expert opinion

Abbreviation: EDSS, Kurtzke Expanded Disability Status Scale.
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In order to quantify the cost of severe adverse event management, the most common types of severe adverse events (severe 
infections) and their associated treatment costs were identified. The adverse event cost was based on expert opinion.

Utilities
Utility values represent the preference-weighted measure of health-related quality of life, usually expressed as quality- 
adjusted life-years (QALYs). Each Markov model’s health state has an associated utility value, generally derived from 
the published literature (Table 6). 32–34

Statistical Analysis
Transition probabilities were estimated by integrating natural history data from the BCMS database with treatment effects 
from the ASCLEPIOS trials. Hazard ratios for 6-month CDP and relative risks for relapse rates were used to adjust the 
natural history probabilities. These probabilities were then converted to annual rates to align with the model cycle length.

Equation 1 was employed to convert the probabilities to yearly rates (event per patient per year) in order to account 
for the annual model cycle length,

(Equation 1)
where r = rate; t = time in years; p = probability of an event occurring during time t.
These annual rates were then converted to annual probabilities using Equation 2,
(Equation 2)
where r = one-year rate; t = time in years; p = probability of an event occurring during time t.37–39

Table 6 Model Inputs: Patient Quality-of-Life 
Utilities and Disutilities

Model inputs Utility (SE) Source

EDSS score

EDSS 0 0.86 (0.00) [34]

EDSS 1 0.73 (0.15) [35]

EDSS 2 0.62 (0.12) [35]

EDSS 3 0.54 (0.11) [35]

EDSS 4 0.47 (0.09) [35]

EDSS 5 0.40 (0.08) [35]

EDSS 6 0.30 (0.06) [35]

EDSS 7 0.17 (0.03) [35]

EDSS 8 − 0.03 (− 0.01) [35]

EDSS 9 − 0.31 (− 0.06) [35]

Serious infection −0.190 [32]

Relapse

Mild/moderate −0.091 (−0.028) [36]

Sever −0.302 (0.064) [36]

Abbreviations: EDSS, Kurtzke Expanded Disability Status 
Scale; SE, Standard error.
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The incremental cost per QALY was used as a metric for incremental cost-effectiveness. In order to determine if 
treatments were cost-effective, they were evaluated using the World Health Organization’s 2001 guidelines and a WTP 
threshold of SAR 99,120 (almost three times the gross domestic product per capita, $33,040) per QALY gained.40

Sensitivity Analyses
Sensitivity assessments were performed using both deterministic and probabilistic methods. For each parameter, we ran 
a one-way deterministic sensitivity analysis. A probabilistic sensitivity analysis was conducted to address the uncertainty 
surrounding parameter estimates. Five thousand iterations were used in the simulation. This number of iterations was 
deemed sufficient to achieve convergence in the results, as demonstrated by visually inspecting trace plots and 
confirming the stabilization of the mean and standard deviation of key outcomes (ICER, cost, and QALYs). 
Probabilistic sensitivity analyses make use of the parameters and distributions shown in Tables 2–4. We used TreeAge 
Pro 2024, developed by TreeAge Software, Inc. (Williamstown, MA, USA), to perform all simulations.

Results
Table 7 presents the results of the cost-effectiveness analysis. Over a 10-year time horizon, the total direct cost was 
$150,826 for the ofatumumab group and $121,463 for the teriflunomide group. Ofatumumab was more effective than 
teriflunomide, resulting in an incremental gain of 0.64 QALYs. Specifically, the QALYs were calculated at 7.78 for the 
ofatumumab group and 7.14 for the teriflunomide group. From a Saudi payer perspective, ofatumumab was found to be 
cost-effective, with an ICER of $46,188 per QALY. This ICER is particularly relevant within the Saudi context, as it falls 
well below the commonly cited WTP threshold of $99,120 per QALY, which is approximately three times the Saudi 
Arabian GDP per capita.

Figure 2 illustrates the distribution of the EDSS levels for both treatment groups at the end of the 10-year time 
horizon. Ofatumumab demonstrated a consistently higher proportion of patients with EDSS levels 0–3 than terifluno
mide, suggesting a potential benefit in slowing disease progression. Notably, the magnitude of these differences, 
particularly the 2.15% higher proportion at EDSS 1 with ofatumumab, reflects the specific natural history data and 
treatment effects applied within the Saudi model.

Deterministic one-way sensitivity analyses (Table 8) confirmed the robustness of the base-case results across a range 
of parameter values. However, the results were most sensitive to variations in the cost of both treatments. This highlights 
the importance of accurate drug pricing and resource allocation within the Saudi healthcare system.

The probabilistic sensitivity analysis (Figure 3) showed that ofatumumab was cost-effective in 99.14% of the 
simulated iterations, given the Saudi WTP threshold. This high probability of cost-effectiveness reinforces the potential 
value of ofatumumab for Saudi payers. The cost-effectiveness acceptability curves (Figure 4) further illustrate this point, 
demonstrating the increasing likelihood of ofatumumab being the preferred strategy as the WTP threshold rises.

Table 7 Results of the Cost-Effectiveness Analysis

Ofatumumab Teriflunomide Absolute Difference

Cost, $

Treatment cost 150,826 121,463 29,363

Outcomes

Total QALYs 7.78 7.14 0.64

NMB 620,584 586,933 33,650

Incremental cost-effectiveness 
ratio (ICER), $/QALYs

46,188

Abbreviations: QALY, quality-adjusted life year; NMB, Net monetary benefits.
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Discussion
The Saudi healthcare system is committed to providing comprehensive and accessible treatment for individuals with MS. 
Universal healthcare coverage ensures all citizens have access to necessary medical services, including a range of DMTs 

Figure 2 Comparison of the distribution of patients across different Expanded Disability Status Scale (EDSS) scores after 10 years of treatment with ofatumumab or 
teriflunomide. The EDSS is a method of quantifying disability in multiple sclerosis, with higher scores indicating greater disability.

Table 8 Results of Deterministic One-Way Sensitivity Analyses

Category Variable Incremental cost-Effectiveness Ratio (ICER), $/QALYs

Lower Value Upper Value

Cost Variables

Drug Costs Teriflunomide 18252 74.124

Ofatumumab −6736 25019

EDSS-Related Costs EDSS 0 45.915 46.461

EDSS 1 45.256 47.121

EDSS 2 45.411 46.966

EDSS 3 45.095 47.282

EDSS 4 43,163 49,214

EDSS 5 44.344 48.032

EDSS 6 42.268 50,108

(Continued)
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and specialized care. However, the cost of treatment, particularly for newer DMTs, remains a concern. While the SFDA 
has approved medications like ofatumumab and teriflunomide, their reimbursement may be subject to specific criteria or 
require co-payments, potentially limiting access for some patients. This study investigates the cost-effectiveness of 
ofatumumab compared to teriflunomide from the perspective of Saudi healthcare payers. This economic evaluation is 
crucial for informing treatment strategies and resource allocation in Saudi Arabia, where relapsing-remitting MS (RRMS) 
constitutes a significant healthcare burden and access to newer DMTs is evolving. This study provides the first cost- 
effectiveness analysis of ofatumumab compared to teriflunomide specifically tailored to the Saudi Arabian healthcare 
context. While cost-effectiveness analyses of ofatumumab in other settings exist, their findings may not be directly 
applicable to Saudi Arabia due to variations in drug pricing, resource allocation, and standard clinical practices. This 
study addresses this gap by utilizing local cost data, incorporating clinical expert opinion specific to the Saudi context, 
and modeling a hypothetical cohort representative of the Saudi RRMS population.This cost-effectiveness analysis 
examined the economic implications of utilizing ofatumumab compared with teriflunomide for treating RRMS from 
a Saudi payer perspective. Our findings indicate that while ofatumumab is associated with higher direct costs over a 10- 
year time horizon than teriflunomide, it also yields an incremental gain of 0.64 QALYs, which is a cost-effective 
treatment option.

Table 8 (Continued). 

Category Variable Incremental cost-Effectiveness Ratio (ICER), $/QALYs

Lower Value Upper Value

EDSS 7 45,888 46.488

EDSS 8 46,=.065 46.312

EDSS 9 46.177 46199

Relapse Costs Mild Relapse 46168 46.208

Moderate Relapse 46094 46,282

Severe Relapse 45906 46471

Other Costs Serious Infection 46157 46,219

Monitoring 46188 46188

Utility Variables

EDSS 0 44.896 47.557

EDSS 1 43.447 49.299

EDSS 2 44.694 47.786

EDSS 3 45.904 46.476

EDSS 4 45.193 47.229

EDSS 5 45.536 46.859

EDSS 6 45.399 47,005

EDSS 7 46.152 46225

Other Variables 6-month CDP (Ofatumumab vs Teriflunomide) 44656 47.731

Relapse Rate (Ofatumumab vs Teriflunomide) 44787 47.772

Abbreviations: ICER, Incremental cost-effectiveness ratio; EDSS, Kurtzke Expanded Disability Status Scale.
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Our cost-effectiveness analysis indicates that ofatumumab is a promising treatment option for RRMS in Saudi Arabia. 
This aligns with previous research in other settings,13–16 though it’s important to acknowledge that cost-effectiveness can 
vary depending on healthcare system structures, drug pricing, and local epidemiology. The clinical benefits of ofatumu
mab, along with its favorable ICER, support its inclusion in reimbursement policies. Further research, including analyses 
of treatment sequences, is needed to determine its optimal place within the RRMS treatment landscape. However, 

Figure 3 Incremental cost-effectiveness scatter plot.

Figure 4 Cost-Effectiveness Acceptability Curve.
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treatment decisions should always be individualized based on patient characteristics, preferences, and potential side 
effects.

This finding regarding the distribution of EDSS levels after 10 years provides further support for the long-term 
benefits of ofatumumab, although it comes at a higher initial cost. The fact that a consistently higher proportion of 
patients on ofatumumab had lower EDSS levels (0–3) compared to teriflunomide suggests that the higher efficacy of 
ofatumumab likely translates to a delay in disability accumulation for a significant portion of patients. The observation 
that the largest difference in proportions was observed at EDSS 1 further suggests that ofatumumab might be particularly 
effective in the earlier stages of RRMS, potentially delaying the onset of significant disability. The observation that 
ofatumumab is associated with a more favorable distribution of EDSS levels after 10 years, with more patients remaining 
in the lower disability categories than teriflunomide, aligns with previous research on high-efficacy DMTs in several 
ways.41 Freeman et al found that patients treated with high-efficacy DMTs, especially B-cell targeting therapies like 
ofatumumab, experienced slower disability progression compared to those on less effective treatments.42 Hauser et al 
found that ofatumumab effectively reduced disability progression in patients with RRMS.17

We employed deterministic one-way sensitivity analyses to assess the robustness of our findings by examining the 
impact of varying individual model parameters. Of note, ofatumumab remained the dominant strategy (more effective 
and less costly) across all tested parameter ranges, indicating that our base-case conclusion—that ofatumumab is more 
cost-effective than teriflunomide—is robust. However, the analysis revealed notable sensitivity to variations in the costs 
of both treatments. This suggests that the relative cost-effectiveness of ofatumumab is particularly dependent on its price 
compared to teriflunomide, which could highlight the need for ongoing monitoring of drug prices and careful considera
tion of pricing strategies to ensure the long-term affordability and accessibility of ofatumumab in RRMS patients.

Our probabilistic sensitivity analysis strongly suggests that ofatumumab, although more expensive than teriflunomide, 
is highly likely to be a cost-effective treatment for RRMS in the Saudi Arabian context. This conclusion stems from the 
finding that 99.14% of the simulated scenarios were positioned in the more effective, albeit costlier, quadrant. 
Furthermore, the cost-effectiveness acceptability curve demonstrated a 99.14% probability of ofatumumab achieving 
cost-effectiveness at a WTP threshold of SAR 99,120 per QALY gained.

These findings are significant considering the intricacies of the Saudi Arabian healthcare landscape. First, Saudi 
Vision 2030 emphasizes both enhanced healthcare quality and efficiency. Our findings suggest that ofatumumab aligns 
with this vision by potentially improving patient outcomes while remaining economically justifiable. This is particularly 
relevant given the rising prevalence of non-communicable diseases, such as RRMS, which pose a growing burden on the 
healthcare system. Second, as a key player in pharmaceutical management, the National Unified Procurement Company 
can leverage its findings to inform drug procurement, formulary development, and reimbursement policies. The robust 
cost-effectiveness evidence presented strengthens the inclusion of ofatumumab in national and institutional formularies.

Limitations and Future Directions
The present cost-effectiveness analysis, which was strengthened by its reliance on head-to-head clinical trial data, is 
subject to several limitations inherent to this methodological approach. First, our analysis focused on direct medical costs 
from a payer perspective, but it did not capture the full economic burden of RRMS.43 Future research should incorporate 
indirect costs, such as productivity losses and informal caregiving costs, to provide a more comprehensive societal 
perspective on the economic impact of MS and its treatment. Second, the study relies on average cost data sourced from 
the published literature. However, this approach may not accurately reflect the actual costs incurred in specific clinical 
settings. Variations in resource utilization, treatment patterns, and local pricing agreements can significantly influence 
actual costs.44 Future research should endeavor to collect primary cost data specific to the Saudi Arabian healthcare 
context to enhance the accuracy and relevance of the findings. Third, it is important to acknowledge that our study 
population, based on the ASCLEPIOS trials, may not fully represent the real-world distribution of EDSS scores in MS 
cohorts. The significant difference in proportions observed at EDSS 1 may be more applicable to patients with lower 
EDSS scores. Further research is needed to evaluate the cost-effectiveness of ofatumumab in broader MS populations 
with a wider range of EDSS scores, including those with higher levels of disability. Fourth, the model assumes a cost 
constancy over a defined time horizon. However, healthcare costs, particularly pharmaceutical prices, fluctuate due to 
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inflation, market dynamics, and policy changes.45 While this limitation was partially addressed through sensitivity 
analyses in the present study, future research should explore more dynamic modeling approaches to capture the real- 
world variability of healthcare costs better. Fifth, the study utilized utility values derived from published literature, which 
may not fully encapsulate the preferences and health-related quality of life experienced by the Saudi Arabian population 
with MS. While sensitivity analyses have explored the impact of varying utilities, future research should prioritize the 
elicitation of utility values directly from the target population to enhance the cultural sensitivity and generalizability of 
the findings. Finally, this analysis employed a 10-year time horizon, which is clinically relevant as it captures 
a significant period of disease progression and treatment impact in RRMS. This timeframe also aligns with common 
practice in cost-effectiveness analyses of MS treatments, enabling comparisons with existing literature. While acknowl
edging that long-term cost-effectiveness may differ, this 10-year horizon balances relevance with feasibility, minimizing 
the uncertainty associated with extrapolating data over extended periods. Our model can be adapted for longer durations 
by incorporating updated natural history data, extrapolating transition probabilities (with careful consideration of 
potential changes in treatment patterns and disease progression), and addressing uncertainty through sensitivity analyses. 
Future research should explore longer time horizons to provide a more comprehensive assessment of the long-term value 
of different treatment strategies in the Saudi Arabian context.

Conclusion
These findings have important implications for healthcare policy in Saudi Arabia. Given its demonstrated cost- 
effectiveness, policymakers should consider including ofatumumab in national and institutional formularies for RRMS 
and align reimbursement policies to ensure patient access. The National Unified Procurement Company and other 
relevant authorities should leverage these findings in price negotiations with pharmaceutical companies to ensure the 
long-term affordability and accessibility of ofatumumab for RRMS patients. Furthermore, as our analysis suggests that 
ofatumumab may be particularly effective in the earlier stages of RRMS, policymakers could consider prioritizing access 
for patients with early-stage disease to potentially delay the onset of significant disability. Continuous monitoring and 
evaluation of real-world treatment patterns, costs, and patient outcomes are essential to assess the long-term impact of 
ofatumumab on the healthcare system and to inform future policy adjustments. This comprehensive approach, integrating 
clinical evidence with economic considerations, can contribute to a more robust and sustainable healthcare system in 
Saudi Arabia, particularly in the context of rising healthcare costs and the increasing prevalence of chronic diseases like 
RRMS.
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