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A heated discussion has recently broken out in Europe
about the price of Zolgensma, ‘the most expensive drug
ever. The National Institute for Health and Care
Excellence (NICE) approved Zolgensma in March
this year, which is set to become the most expensive
treatment ever approved by NICE. Zolgensma is a gene
therapy medicine for treating spinal muscular atrophy
(SMA), a serious and rare condition of the nerves that
causes muscle wasting and weakness [1]. It is estimated
that the drug will cost approximately €1.9 million per
course of treatment [2]. Patients with SMA have a defect
in a gene known as SMN1, which the body needs to make
a protein essential for the normal functioning of nerves
that control muscle movements. Zolgensma is a gene
therapy containing a functional copy of this gene which,
after injection, passes into the nerves from where it pro-
vides the correct gene to make enough of the protein
and, thereby, restore nerve function [1]. At first impres-
sion, the price level of Zolgensma raises many under-
standable questions, because €1.9 million sounds
exorbitantly high in the public domain (often driven by
emotions and lack of specialised knowledge of the costs
and risk of the development of a new pharmaceutical).
However, there are many factors that may justify NICE's
decision to approve the intervention for use.

In the Netherlands, since the debate in 2013 about
the high price of medicines for Fabry and Pompe dis-
eases, ‘expensive’ medicines are increasingly only reim-
bursed after tough price negotiations with the Ministry
of Health [3]. This usually concerns medicines for the
treatment of rare diseases, the so-called ‘orphan drugs’
such as Zolgensma. For example, it is estimated that
only one in 11,000 children is born with SMA [4]. These
price negotiations have since become a permanent and
important part of the market access process for new
‘expensive’ orphan drugs, where expenditure weighed
against patient suffering, a difficult and ethically diffi-
cult task for all parties [3].

The current choice for ‘expensive’ medicines is based
on clinical and economic criteria, whereby in The
Netherlands the Ministry of Health is willing to pay
a maximum of €80,000 for each extra life year gained
with perfect quality of life, the so-called quality-
adjusted life year” (QALY). It often concerns orphan
drugs which, due to their high price, have a ‘cost per
QALY’ that is much higher than the Dutch threshold
value of €80,000. However, the price per patient for an
orphan drug is often much higher, because the fixed
research and development (R&D) costs, which are not
much different than the R&D costs for non-orphan
drugs, are recouped on far fewer patients.

For example, the reimbursement of Spinraza, the first
effective drug for SMA, was also initially denied due to
an excessively high ‘cost per QALY’ of €600,000. Finally,
Spinraza became available for Dutch SMA patients in
2018 after much delay due to lengthy price negotia-
tions resulting in a heavily enforced price discount.

In contrast to the current assessment of the drug
price based on the ‘cost per QALY’, we also take the
investor's perspective into account. A price, whereby
the ‘cost per QALY’ remains below the Dutch upper
threshold of €80,000, reflects what the Dutch society
wants to pay for the health benefits through new
health-care treatments. However, clinical research
requires significant investments and, therefore, there is
an investor who deserves a financial reward for the
capital that he has made available for the development
of the new drug according to economic valuation the-
ory. Investing in pharmaceuticals and biotech compa-
nies is very risky, as only one in 20 drugs eventually hits
the market. In addition, the investor’s patience is being
tested, as it takes an average of eight to ten years
before the drug can be sold, while some €660 million
has already been spent on clinical research [5]. For
Spinraza, the Ministry of Health demanded a discount
of 85%, which meant a price drop from €240,000 to just
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€36,000, while the minimum investor price was at least
€100,000 according to our calculation [3].

We applied our Pricing Model to Zolgensma to
estimate if the treatment is still cost-effective when
priced at €1.9 million per treatment, when consider-
ing the investor's perspective [6-8]. This Pricing
Model is based on the future cash flows and cost of
capital according to the discounted cash flow
method. The free cash flows correspond with future
Zolgensma sales, and costs for R&D, production and
marketing. We are relying for this forecast on epide-
miology and budget impact figures from the joint
assessment report of Zolgensma, which was drawn
up as part of the Beneluxa initiative and is a co-
production of The Netherlands, Belgium and Ireland
[2]. The goal of the Beneluxa initiative is that the
participating countries conduct joint HTA-assessment
of innovative medicinal products, including budget
and pricing assessments for new ‘expensive’ medi-
cines. The budget impact analysis for The
Netherlands is based on treatment of only sympto-
matic patients with SMA type 1, representing 60% of
the SMA population [9]. However, in this calculation,
we assume a broader patient population including
pre-symptomatic SMA patients with type 2 or type 3
SMA. The rationale is to make a conservative estimate
of the price of Zolgensma, because the more
patients, the lower the required price for the investor.
These numbers were extrapolated to the global num-
ber of potential patients in the Western economies,
where ‘expensive’ drugs, such as Zolgensma, could be
to some extent affordable. The probabilities of failure
during the development phases (phases I, Il and IlI),
costs for R&D, production and marketing are derived
from published literature [10,11].

Our analysis leads to a minimum price of €1.7 million
for Zolgensma, which is close to the actual price of
€1.9 million. The difference is only 11% lower, which
seems within an acceptable range of uncertainty,
because the Pricing Model is based on a deterministic
approach, which does not reflect any spread in the
distributions of the parameters and any other non-
statistical uncertainty, e.g., assumptions on uptake
curve for the new pharmaceutical.

However, the chance of successfully completing
the different phases of clinical research and reaching
the finish line of registration is lower for new inno-
vative medicines than for traditional medicines and it
is also known that the R&D costs for innovative med-
icines are significantly higher [12]. Production costs
will also be higher than normal, because manufactur-
ing is not just a matter of ‘rolling a pill’, but the
production of gene therapy is time-consuming and

requires specific, expensive materials and equipment.
This much more complex manufacturing process
leads to additional production costs. If we do an
analysis based on a 10% lower clinical success rate
and 10% higher costs [8], Zolgensma’s minimum
price increases from €1.7 million to €2.6 million com-
pared with an actual price of €1.9 million.

The cost of capital, which represents the required
return for the investor, is 12% in our analysis, which
represents the risk of the R&D project. In the absence of
data on the cost of capital at project level, we took as
a proxy the average cost of capital of 12% for the
biotech sector. In addition, at the time of investment,
Zolgensma was owned by the biotech company Avexis,
and did not become owned by Novartis until 2018. The
applied cost of capital of 12% reflects the average
required return on an R&D project, which can be even
20% in the early phase of clinical research due to
operational leverage. Therefore, we also conduct an
analysis in which the cost of capital decreases step-by-
step from 20% to 12% over the development phases
until reimbursement of Zolgensma. In this analysis,
Zolgensma’s  minimum  price  increases  from
€1.7 million to €2.1 million compared with an actual
price of €1.9 million.

The latter analysis is conservative, because we
have not included other risks in the cost of capital.
The therapeutic area and competitive environment
have an influence on the risk profile and lead to
higher cost of capital. Therefore, the cost of capital
for current R&D projects may not reflect the cost of
capital for a new high risk-profile research area, like
gene therapy and, therefore, the investor may add
a premium to the cost of capital based on his judg-
ment. An additional risk at the time of investment
was the knowledge that another competitive innova-
tive drug, Spinraza, was further in development phase
with promising intermediate clinical results and
would enter the market approximately 3 years earlier.
At the time, it was anticipated that Spinraza may not
only capture a large part of the market, because of
lack of any alternative treatment options for SMA, but
Biogen (the manufacturer) may also set the precedent
price for innovative products in this market, along
with the conditions of reimbursement following its
reimbursement. Another risk is that, at the time of
registration of Zolgensma, no long-term effects on
lasting efficacy and safety may be known. The autho-
rities would, therefore, be hesitant because gene
therapy was a new treatment concept and no long-
term data was available for other gene therapies.
Finally, it was expected that a price of around
€2 million would provoke primary public responses,



because drug prices of ‘only’ €200,000 were already
leading to tough price negotiations with demands for
large discounts and/or staggered payments.

The price of Zolgensma is about ten times higher
than that of Spinraza, and this big difference can be
explained by the fact that it is administered only once,
whereas Spinraza is an annual treatment with continu-
ous revenues for the remainder of each patient’s life.
The market for Zolgensma therefore only consists of the
new (‘incident’) patients, while the market for Spinraza
also includes existing (‘prevalent’) patients. In the initial
period after launch, there is still a cohort of existing
prevalent SMA patients, and a proportion of these
patients are also eligible for Zolgensma. This consis-
tency between prices of Zolgensma and Spinraza vali-
dates the concept of the described Pricing Model, but it
should also be noted that it is based on long-term
maintained treatment effect of Zolgensma following
a single administration.

In conclusion, at €1.9 million, the price of
Zolgensma is more justified than it first seems. The
minimum price for the investor to break even is
around €1.7 million, but scenario analyses using
our Pricing Model show that the price is more pos-
sible to be around €2.6 million. At €1.9 million, the
current price of Zolgensma is somewhere in
between and, therefore, seems reasonable from this
perspective. However, the price discount of 50%,
which the Dutch National Health Care Institute is
advising the Minister, leads to price of
€0.95 million, which is far below the lower limit of
€1.7 million from the investor's perspective. On the
other hand, it is understandable that an up-front
payment of almost €2 million is difficult for a drug
with unknown long-term effects. Therefore, stag-
gered payment arrangements linked to ‘pay-for-
performance’ could be a starting point for the
upcoming negotiations in The Netherlands.
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