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Relapsing-remitting Introduction: At present, there is a lack of economic assessments of second-line treatments
multiple sclerosis; for relapsing-recurring multiple sclerosis. The aim of this study was to compare the efficiency
Efficiency; between fingolimod and natalizumab in Spain.

Cost minimisation Methods: A cost minimisation analysis model was developed for a 2-year horizon. The same
analysis; relapse rate was applied to both treatment arms and the cost of resources was calculated using
Fingolimod; Spain’s stipulated rates for 2012 in euros. The analysis was conducted from the perspective of
Natalizumab; Spain’s national health system and an annual discount rate of 3% was applied to future costs. A
Spain sensitivity analysis was performed to validate the robustness of the model.

Results: Indirect comparison of fingolimod with natalizumab revealed no significant differences
(hazard ratio between 0.82 and 1.07). The total direct cost, considering a 2-year analytical
horizon, a 7.5% discount stipulated by Royal Decree, and a mean annual relapse rate of 0.22
was € 40914.72 for fingolimod and € 45890.53 for natalizumab. Of the total direct costs that
were analysed, the maximum cost savings derived from prescribing fingolimod prescription was
€ 4363.63, corresponding to lower administration and treatment maintenance costs. Based on
the sensitivity analysis performed, fingolimod use was associated with average savings of 11%
(range 3.1%—18.7%).

Conclusions: Fingolimod is more efficient than natalizumab as a second-line treatment option
for relapsing-remitting multiple sclerosis and it generates savings for the Spanish National
Health System.
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Andlisis de minimizacién de costes entre fingolimod y natalizumab en segunda linea
de tratamiento de esclerosis multiple remitente-recurrente

Resumen

Introduccion: Actualmente, existe una ausencia de evaluaciones econémicas en el manejo
de la esclerosis multiple remitente-recurrente en segunda linea. El objetivo del trabajo fue
comparar la eficiencia de fingolimod y natalizumab en Espana.

Métodos: Se desarrolld un modelo de minimizacion de costes en un horizonte temporal de
2 aios. La tasa de recaida aplicada fue la misma para los 2 tratamientos y los recursos utilizados
fueron calculados a partir de los costes vigentes en Espafia en euros de 2012. Se aplico la
perspectiva del Sistema Nacional de Salud, con un descuento anual del 3% de los costes futuros.
Se desarrollo un analisis de sensibilidad para comprobar la consistencia del modelo.
Resultados: La comparacion indirecta de fingolimod con natalizumab no fue significativa
(hazard ratio entre 0,82 y 1,07). Los costes directos para el horizonte temporal de 2 anos,
considerando una tasa media anual de recaidas de 0,22 y el descuento por Real Decreto del
7,5%, fueron de 40.914,72 € para fingolimod y 45.890,53 € para natalizumab. Del total de
costes directos valorados, el maximo ahorro por paciente derivado del uso de fingolimod fue
de 4.363,63 € y correspondio a la reduccion en los costes de administracion y mantenimiento.
En funcion del analisis de sensibilidad considerado, fingolimod generd ahorros medios del 11%
(rango 3,1%-18,7%).

Conclusiones: Fingolimod es un tratamiento eficiente de segunda linea para el tratamiento
de la esclerosis multiple remitente-recurrente comparado con natalizumab, generando ahorros
para el Sistema Nacional de Salud.

© 2012 Sociedad Espaiiola de Neurologia. Publicado por Elsevier Espaia, S.L. Todos los derechos

reservados.

Introduction

Multiple sclerosis (MS) is a chronic inflammatory and degen-
erative neurological disease affecting mainly young and
working-age adults.” The disease limits their quality of life?
and that of their caregivers.? This situation results in direct
and indirect costs for the Spanish National Health System
(SNS), which increase significantly with the deterioration
that occurs in MS.*> According to studies carried out in
Spain, total mean cost per patient as of 2012 ranged from
€29037 to €38596; direct costs made up between 60% and
73.8% of the total.*® A positive correlation between total
cost and scores on the Expanded Disability Status Scale has
also been observed.*®

The latest data published in the Atlas of MS' estimate
that more than 1.3 million people have the disease. Europe
is the continent with the largest number of diagnosed cases
(63000), accounting for some 48% of the total number of
MS cases worldwide. The highest incidence and prevalence
rates are therefore found in Europe, with a prevalence of
80 cases per 100000 persons and an incidence of 3.8 cases
per 100000 person-years (an increase in incidence has been
observed, above all in women).'

Data from Spain show a prevalence of between 42 and
125 cases per 100000 persons’-® and an incidence rate rang-
ing from 2.1 to 5.3 cases per 100000 person-years.” This
disease affects women more than men, with a female/male
ratio of 2.3 to 1." Likewise, it is estimated that 85% to 90%
of cases are due to relapsing-remitting multiple sclerosis
(RRMS).?

In recent years, MS prevalence has increased in Spain,
as well as in other regions of the world.? It is also

believed that numerous latent cases still lack an appropri-
ate diagnosis,'? a situation which entails a high consumption
of healthcare resources and thus affects the care system’s
sustainability.” For this reason, we anticipate that find-
ing the most appropriate treatment for managing MS will
remain a concern for healthcare administrators in the com-
ing years.

The number of current studies of new treatments for MS
is increasing, signalling the end of a period of low therapeu-
tic innovation.’ Natalizumab and fingolimod are the main
treatments currently used to manage RRMS in patients who
do not respond to conventional immunomodulatory agents
or those experiencing high disease activity since diagno-
sis. Natalizumab is an injectable solution'' and fingolimod,
approved in 2010, was the first orally administered treat-
ment for MS."?

Direct comparison of the efficacy of the two drugs is
not currently possible due to the lack of published studies
comparing them.'® Also, when making an indirect compar-
ison based on results from the clinical trials (FREEDOMS'
for fingolimod and AFFIRM'® for natalizumab), doctors must
recall that there are differences in patient follow-up and
baseline characteristics, and in the design of the clinical
trials for each drug.'® Patients in the FREEDOMS study'*
were 18 to 55 years old, had one or more relapses in
the 2 years prior to the study, and could have been
treated with a beta-interferon or glatiramer acetate (pro-
vided that treatment had been suspended 3 months before
the study). In the AFFIRM study,’ patients were 18 to 50
years old and experienced one or more relapses in the
12 months prior to the study. One of the criteria delim-
iting the study population was that patients previously
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Table 1 Drug cost and type of administration.

Fingolimod Natalizumab
Method of administration Oral Injectable
Frequency of administration Once daily Once every 4 weeks
Total administrations per year 365 13
Dose per administration 0.5mg/24h 300 mg
Drug cost per administration €57.14 €1636.85
Drug cost per administration with a 7.5% discount €52.86 €1514.09

treated with beta-interferon or glatiramer acetate were
excluded.

A recent meta-analysis by Del Santo et al.”® indirectly
compared the efficacy of the drugs currently available
for treating MS. The study compared the efficacy of fin-
golimod and natalizumab based on the FREEDOMS'* and
AFFIRM studies and the variable ‘relapse-free subjects
at 12 months’. Results showed no significant differences
in efficacy between the two drugs. Zintzaras et al."”
also compared available treatments for MS and found
no significant differences between fingolimod and natal-
izumab, which resembled the results of Del Santo et al.
study.'3

In the Spanish context, the Group for Innovation, Assess-
ment, Standardisation and Research in the Selection of Drugs
(GENESIS Group) evaluated fingolimod and concluded that
the two drugs are equally valid treatment options. There-
fore, the decision to choose one option over the other
must be based mainly on efficacy criteria. The study also
suggested a cost minimisation analysis as the most suit-
able comparative pharmacoeconomic study for these two
drugs.

All the above may lead us to think that there is cur-
rently no evidence showing one treatment to be superior to
the other for management of MS. The aim of our study was
to assess the cost-efficiency of natalizumab and fingolimod
as second-line treatments for RRMS in the context of the
Spanish SNS.

Methods
Cost minimisation analysis

Based on available evidence,*"” the assessment of the GEN-
ESIS Group'® and the absence of significant differences in
fingolimod and natalizumab efficacy, we chose a cost min-
imisation analysis as the most suitable pharmacoeconomic
study to evaluate monetary differences between the 2 treat-
ments.

Using Microsoft Excel® 2010, we developed a pharma-
coeconomic model to perform the cost minimisation analysis
for fingolimod and natalizumab.

The analysis was performed from the Spanish SNS per-
spective and thus included only direct healthcare costs.
The direct costs considered were drug costs, administra-
tion and maintenance costs, complementary test costs, and
relapse costs. All costs evaluated were given in 2012 prices
in euros.

Following the recommendations of Lopez-Bastida et al.™
for evaluating healthcare technologies, we used a time hori-
zon of 2 years and applied an annual discount rate of 3% for
estimated costs in the second year.

Drug cost

The treatment options in the comparison were fingolimod
(oral route) and natalizumab (IV route). We considered the
number of doses mentioned in their respective summaries
of product characteristics'"'? and assumed full treat-
ment adherence for both drugs as the baseline scenario.
Drug cost was estimated from Spanish official unit prices
published in the General Council of Official Pharmacy Asso-
ciations database and expressed as ex-factory prices,?’ VAT
excluded. Our scenario included the 7.5% reduction in ex-
factory prices stipulated by Royal Decree-Law 8/2010%
(Table 1).

Administration, maintenance, and complementary
test costs

The amount of resources used in administering and main-
taining each treatment, as well as necessary tests for
each treatment option, was calculated based on an expert
clinician’s opinion (Table 2). Unit costs associated with
these resources were obtained from the eSalud database of
healthcare costs.??

Relapse costs

In estimating relapse costs, we considered both those from
relapse rates from pivotal studies and active comparison
studies. This was because the design of pivotal studies and
the different baseline characteristics for fingolimod and
natalizumab studies make indirect comparisons difficult to
conduct.’ The relapse rate featured here (0.22) corre-
sponded to the average of the rates for each of the drugs vs.
placebo as provided in the respective summaries of product
characteristics.'"'?

The relapse cost given here was based on the cost
obtained in the Kobelt et al. study® (€3181.77) calculated
within the framework of the Spanish SNS using data from
1848 patients and updated to 2012 costs by applying the
consumer price index.?
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Table 2 Cost and volume of resources used in administration, maintenance, and complementary tests.

Number of times

Fingolimod Natalizumab
1 year 2 years 1 year 2 years
Administration and monitoring
Hospital (stays) €478.40 0 0 0 0
Outpatient care (consultation) €181.08 1 0 13 13
Visit to neurologist €94.81 5 4 5 4
Visit to nursing department €24.32 2 2 2 2
Visit to ophthalmologist €94.81 1 0 0 0
Visit to cardiologist? €94.81 1 0 0 0
Complementary tests
Complete blood count €6.22 4 4 4 4
General blood biochemistry €6.22 4 4 4 4
Transaminase levels €4.59 5 4 4 4
Electrocardiogram €76.20 2 0 0 0

@ Considered in the sensitivity analysis only.

Sensitivity analysis

We conducted a sensitivity analysis that considered distinct
scenarios for analysing indirect cost differences between the
2 treatments. In one of these scenarios, the current dis-
count of 7.5% on ex-factory prices stipulated by the Royal
Decree-Law?' was not applied. We also took into account the
relapse rates given in the summaries of product characteris-
tics for each of the drugs."" > To model treatment adherence
according to the route of administration (injectable or
oral), and its repercussion on the number of doses and the
relapse rate, we estimated 90% adherence in the case of
natalizumab and 80% in the case of fingolimod (based on
experts’ clinical opinions). Costs were calculated for a time
horizon of 10 years. We considered a specific analysis sce-
nario for heart-risk patients on fingolimod that included a
visit to a cardiologist during the first year and an addi-
tional analysis. This scenario assumes that monitoring should
be repeated in patients in whom treatment is discontinued
for at least one day in the first 2 weeks of treatment, for
more than 7 days in the third and fourth weeks of treat-
ment, or for more than 2 weeks after the first month of
treatment. In the case of natalizumab treatment, we eval-
uated how outcomes change in patients who test positive
for anti-virus JC antibodies and require a magnetic res-
onance imaging scan. Lastly, we assumed a conservative

Table 3 Indirect costs for the 2-year time horizon.

resource-use scenario for fingolimod based on a recent Span-
ish study whose results are still preliminary. This study
examined, for example, the cost of vaccinating 5% of
patients against varicella,”* and the cost of providing only
12 natalizumab injections instead of the 13 indicated in the
summary of product characteristics."

Results

Results for the 2-year time horizon, assuming the 7.5% dis-
count stipulated by the Royal Decree,?' showed lower costs
for fingolimod than that for natalizumab. Fingolimod showed
a total cost per patient of €40914.72 at 2 years, while
natalizumab showed a total cost per patient of €45 890.53.
Fingolimod reduced direct costs by 10.8%, resulting in total
savings to the Spanish SNS of €4975.81 per patient (Table 3).

The largest savings generated by fingolimod affected
administration and maintenance costs and amounted to
€4363.63 per patient. This was due to the lower number of
visits to the outpatient clinic among patients treated with
fingolimod. Drug cost-related savings amounted to €769.16
per patient. Relapse costs per patient for both treatments
came to €1385.86. In patients treated with fingolimod,
costs of complementary tests were higher, reaching €156.98
per patient.

Fingolimod Natalizumab Cost difference®
Drug acquisition cost €38023.79 €38792.95 —€769.16
Administration and maintenance costs €1213.95 €5577.58 —€4363.63
Relapse costs €1385.86 €1385.86 €0.00
Complementary test costs €291.11 €134.14 €156.98
Total cost €40914.72 €45890.53 —€4975.81

@ Negative signs indicate savings with fingolimod.
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higher cost generated by the larger number of necessary
complementary tests was balanced by the lower costs for
drug acquisition, administration, and disease management.
Drug acquisition cost accounted for most of the total cost
(92.9%), with a cost profile and breakdown similar to those
found by other studies conducted on first-line treatments in
Spain.®»

For the reasons listed above, we chose a cost minimisa-
tion analysis and used the results of the indirect comparisons
made by Del Santo et al.”® and Zintzaras et al."” as our ref-
erence. However, we must stress that further head to head
studies or direct comparison trials are needed to confirm
that there are no significant differences in efficacy between
the two drugs, whether as initial or second-line treatment.
Also, as stated by the authors, there are methodological
limitations on the meta-analysis.'>"’

The European Medicines Agency?® has determined that
fingolimod is similar to natalizumab in terms of efficacy
and adverse effects. Healthcare authorities from countries
such as the Netherlands?’ and Sweden?’ have accepted cost
minimisation analysis in the comparison of the two treat-
ments. Researchers such as Heisen et al.?’ have adopted
this approach in their studies, as there is still no evi-
dence showing significant differences between the two
drugs.

The National Institute for Health and Clinical Excel-
lence (NICE)?® and the Scottish Medicines Consortium?’
have recommended fingolimod for treating RRMS since it
is regarded as a cost-effective option for the United King-
dom and Scotland healthcare systems. NICE estimated that
the most plausible cost-effectiveness ratio for fingolimod
compared with the weighted average of the compara-
tors was likely to be in the range of £25000—£35000 per
quality-adjusted life year gained. In Spain, a recent pre-
liminary study also compared the 2 drugs in terms of
cost-effectiveness, although there are no studies to date
showing significant differences in fingolimod and natal-
izumab efficacy.” This study also showed that treating
RRMS patients with fingolimod after first-line treatment
had failed was more economical than treating with natal-
izumab.

A general limitation applying to the selection of any
pharmacoeconomic study is the lack of direct comparison
studies®'>"” measuring the efficacy of fingolimod and natal-
izumab means. This situation leads us to exercise more
caution about results and stress the need for future stud-
ies that confirm the robustness of these findings. It should
be mentioned that in the pivotal studies of natalizumab,"
the decrease in the relapse rate vs. placebo was higher
than that in the fingolimod trial.'* But, as mentioned in the
introduction, differences in population characteristics, trial
follow-up, and design prevent any naive indirect compar-
isons between the two drugs, since their reliability would
be low.

It should be noted that our study only contemplates
resource use and direct costs related to the disease
and relevant for current healthcare decision makers.
However, we know that indirect costs borne by RRMS
patients can represent between 30% and 40% of the total
cost.*®

In the recent study by Heisen et al.?” the cost minimi-
sation analysis of fingolimod and natalizumab was carried

out within the framework of the Dutch healthcare sys-
tem. The study showed that savings from using fingolimod
rather than natalizumab remained present over time, which
coincides with results in our study. Authors estimated that
the cost of natalizumab would have to be reduced by
a factor of 3 in order to obtain neutral results for this
drug. Authors also pointed to the potential risks of con-
sidering a cost-effectiveness analysis in the comparison
of the two drugs. This is the case of the study per-
formed by O’Day et al.*° which found that natalizumab
was a more cost-effective alternative than fingolimod
in the USA (mean cost of $86461 for natalizumab and
$98748 for fingolimod) based on relapse rates given in
the summaries of product characteristics.’”'? One of the
main explanations presented by the authors is that relapse
rates were obtained from studies with divergent defini-
tions of relapse and different baseline characteristics among
patients.?’

Over the last few years, efforts to innovate in MS
drugs have focused mainly on improving efficacy and on
increasing ease of use and administration flexibility for
patients. Regarding this second objective, as the NICE
guidelines?® highlight, fingolimod is an important break-
through due to its oral route of administration. In our
study, the greatest savings were observed in the item
‘administration costs’ (78.2%). The higher cost of admin-
istration for natalizumab was essentially due to the cost
of having to administer the drug in outpatient clin-
ics.

One of the disadvantages of oral drugs is that they are
not so closely controlled, which may result in poorer treat-
ment adherence and its subsequent effect on efficacy. This
can lead to higher costs as the number of relapses may
increase. The sensitivity analysis contemplated a potentially
higher level of adherence to natalizumab and a lower level
of adherence to fingolimod, which translated into lower
drug acquisition costs and increased relapse costs. Never-
theless, this did not alter our conclusions. A personalised
study of treatment suitability for each patient is necessary
in order to achieve increased treatment efficacy with orally
administered drugs. Some authors have mentioned that
keeping patients more informed about their MS treatment
is sufficient for increasing adherence to that treatment.?'
Olascoaga et al.? recommend conducting quality of life
questionnaires before proposing a specific treatment, since
they found that depression was related to lower treat-
ment adherence. Meanwhile, route of administration did
not significantly influence the patient’s level of adher-
ence.

In conclusion, according to results from the fingolimod
and natalizumab cost minimisation analysis performed for
the Spanish SNS, fingolimod generated lower direct costs as
a second line treatment for RRMS in a Spanish setting. Con-
sequently, this translates into greater savings for the Spanish
SNS.
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