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• Multiple Sclerosis (MS) is a chronic central nervous system disorder characterized by

inflammatory demyelination that tends to progress over time.  In the majority of patients,

MS is associated with advancing physical disability and cognitive impairment.1

• Disease modifying treatments (DMTs), such as interferon beta-1b (IFNB-1b), are the 

mainstay in the treatment of patients with relapsing forms of MS, as these agents have

been shown in randomized clinical trials to reduce frequency of relapse and to slow 

disease progression.1-3

• In 85% of young adults who later develop clinically definite MS (CDMS), the first overt 

manifestation of disease activity is an isolated demyelinating event involving the optic

nerves, brainstem, or spinal cord.4,5 The manifestation of this event is often referred to as

a “clinically isolated syndrome,” or CIS.

• The clinical benefits of early DMT intervention in patients following a CIS have been

demonstrated in randomized clinical trials, most recently in the Betaferon®/Betaseron® in

Newly Emerging Multiple Sclerosis for Initial Treatment (BENEFIT) trial.6-9

• While the cost-utility of DMTs has been well documented in the treatment of patients with

MS, no evidence of the cost-utility of IFNB-1b in the treatment of patients with a CIS 

suggestive of MS has been published to date.10,11

Background

• To estimate the cost-utility of IFNB-1b in the treatment of patients with an initial 

demyelinating event suggestive of MS from an Australian societal perspective.

Objectives

Approach

• We developed a Markov model of the epidemiology and treatment of CIS and MS 

combining the best available data from the literature and the BENEFIT clinical trial.

• A hypothetical cohort of 1,000 patients with incident CIS was specified, with health states

defined by Kurtzke Expanded Disability Symptom Scale (EDSS) (Figure 1).

• The cohort was assumed alternatively to be treated with IFNB-1b (250mg every other day)

following an initial demyelinating event suggestive of MS or not treated until confirmation

of CDMS.

• The model defined onset of CDMS according to the MS diagnostic criteria developed by

Poser and colleagues.12

• As not all patients with a CIS will transition to CDMS, a fraction of patients equal to the 

percentage of subjects in BENEFIT who evinced little or no disease progression at the end

of the randomized phase of the trial (24 months) were removed from the model population

at the end of the fifth year of the simulation.13

Data Sources

• Analyses of clinical data from BENEFIT were used to estimate the distribution of patients

at baseline by EDSS category, probabilities of transition between EDSS health states, and

probability of transitioning from CIS to CDMS.

• In the absence of long-term data from BENEFIT, probabilities of transitioning from CIS to

CDMS were estimated through extrapolation of trial data, while probabilities of transition

between EDSS categories and of relapse post-onset of MS, were estimated from published

literature2,3,14-19 (Figure 2; Table 2). 

• Direct and indirect costs of MS treatment and IFNB-1b were estimated from published 

literature and Australian pricing schedules20-22 (Table 1).

• Patient utilities were derived from EQ-5D scores collected in BENEFIT supplemented with

published data.24-25

• MS-related mortality was estimated as the proportion of patients progressing to EDSS 10

(death), and non-MS-related mortality was estimated from Australian life tables.26

Assumptions, discount rate and sensitivity analyses

• Following transition to CDMS, patients were assumed to be treated with IFNB-1b until they

achieve EDSS 6.5, the EDSS score at which IFNB-1b therapy is no longer reimbursed by

Australian health authorities.

• The model was constructed from an intention-to-treat perspective, assuming no 

discontinuation of treatment (with the exception of those described earlier who do not

evince disease progression).13

• Percent reduction in EDSS progression and relapse probability attributable to IFNB-1b

treatment was assumed to be the same in CIS (after end of BENEFIT data) and CDMS.

• IFNB-1b patients were assumed to have one adverse event per year, defined as an event

requiring one unscheduled physician visit.

• Costs (2007 AUD) and QALYs were discounted at 5% per annum.

• Sensitivity analyses were performed on key model parameters.

Methods

Results

• Model results suggest that early intervention with IFNB-1b after a CIS (vs. delayed until

onset of CDMS) is a cost-effective option relative to many other well-accepted healthcare

interventions. As the adoption of newer MS diagnostic criteria take hold (e.g., the more

recent criteria developed by McDonald and colleagues 27, 28), caution needs to be exercised

in assessing the value of early intervention after a CIS vs. intervention after McDonald-

defined MS.
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Conclusions

Figure 4: Change in cost-utility ratio over time. 
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Figure 3: Cumulative costs and QALYs over 25 years incurred by model  

                population (N=1,000). 
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Figure 2: Extrapolation* of survival data from the BENEFIT trial. 
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*BENEFIT two-year data used for placebo-arm extrapolation; three-year data used for  

   treatment-arm extrapolation. 

Figure 1: Markov health states in the model. 
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CIS CDMS

= Stay in same state (no relapse)

= Progress in EDSS (no relapse)

= Progress in EDSS with relapse

= Stay in same state with relapse

*Patients can transition to “Dead” from any health state during any  

   cycle of the model. 

**Patients that discontinue treatment in the CIS module at year  

    five are removed from the model at the end of year five. 

***Transitions do not occur between EDSS health state 6 and EDSS  

health state 6.5 – 7.5.  Rather the model user determines at which  

score non-relapsing forms of MS commence (i.e., 6, 6.5, 7 or 7.5)  

and the EDSS health state 6 – 7.5 is split proportionally depending  

upon the EDSS score chosen. 

Table 3: Selected one-way sensitivity analyses*. 

Parameter
Incremental cost-utility ratio 

(2007 AUD) 

Base case 68,000 

IFNB-1b price, +/-25% 114,500; 21,000 

Time horizon See Figure 4 

Discount rate for QALYs, +/-25% 78,000; 59,000 

Discount rate for costs, +/-25% 72,000; 62,000 

Treatment discontinuation for patients with benign 

disease at year five, 0%; 10% 

74,000; 65,000 

EDSS threshold for RRMS to SPMS transition, 6.0; 

7.5

64,000; 76,000 

IFNB-1b percent reduction in EDSS progression, +/-

25% 

65,000; 71,000 

IFNB-1b percent reduction in risk of relapse, +/-

25% 

71,000; 64,000 

*All base case values except for parameter specified. 

Table 2: Key clinical inputs (from literature).2,3,14-19

Parameter
No

Treatment 
IFNB-1b

Six month transition probability for 

progressing to next level of disability 

EDSS health state   

0 0.026 0.018 

1 – 1.5 0.026 0.018 

2 – 2.5 0.026 0.018 

3 – 5.5 0.054 0.037 

6 – 7.5 0.021 0.015 

8 – 10 0.006 0.004 

Six month probability of a relapse 0.453 0.282 

Table 1: Cost inputs by EDSS health state (2007 AUD).21,22,25

Cost Inputs* EDSS Health States for CIS and Relapsing MS 

EDSS Health States 

For Non-Relapsing 

MS

 0 1 – 1.5 2 – 2.5 3 – 5.5 6 6.5 – 7.5 8 - 10 

Direct        

Hospital inpatient care 0 22 22 568 2,585 6,658 6,658 

Rehabilitation 0 39 39 1,022 4,649 11,976 11,976 

Ambulatory care 34 34 34 892 4,058 10,451 10,451 

IFNB-1b 14,088 14,088 14,088 14,088 14,088 n/a n/a 

Non-interferon drugs 9 9 9 39 178 459 459 

Per-patient cost per relapse 4,788 4,788 4,788 4,788 4,788 n/a n/a 

Per-patient cost per 

adverse event 

50 50 50 50 50 n/a n/a 

Total direct** 14,131 14,192 14,193 16,609 25,558 29,543 29,543 

Indirect        

Services (e.g., personal 

assistant)

0 102 102 2,660 12,105 31,180 31,180 

Adaptations and devices 0 38 38 991 4,510 11,617 11,617 

Informal care 0 94 94 1,777 8,335 8,335 8,335 

Short-term and long-term 

sickness absence and 

retirement 

0 14,984 14,984 23,909 38,714 38,714 38,714 

Total indirect 0 15,218 15,218 29,337 63,665 89,846 89,846 

*Annual costs per-patient unless otherwise indicated 

**Excluding relapse event and adverse event costs 

• Early initiation of IFNB-1b (i.e., immediately after a CIS) and its continuous use for the

treatment of CDMS yielded slower EDSS progression and reduced relapse burden 

compared with delayed initiation (i.e., after onset of CDMS) of IFNB-1b. 

• Early treatment with IFNB-1b after a demyelinating event suggestive of MS yielded more

QALYs (270 years) over time as compared to initiation of treatment after onset of CDMS.

• In the base case (Australian societal perspective; 25-year simulation; Poser-defined MS),

incremental cost-utility of early versus delayed IFNB-1b treatment was AUD 68,000 (USD

48,000 23) per QALY gained (Figures 3, 4).

• Findings were sensitive to years simulated, IFNB-1b cost and efficacy, inclusion/exclusion

of indirect costs, discount rates, health state utilities and underlying rate of disease progression

(Table 3).

Results

20-22


