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Abstract Background: Value-based pricing (VBP), whereby prices are set according to

the perceived benefits offered to the consumer at a time when costs and

benefits are characterized by considerable uncertainty and are then reviewed

ex post, is a much discussed topic in pharmaceutical reimbursement. It is

usually combined with coverage with evidence development (CED), a tool in

which manufacturers are granted temporary reimbursement but are required

to collect and submit additional health economic data at review. Many

countries, including the UK, are signalling shifts in this direction. Several

countries, including Sweden, have already adopted this approach and offer

good insight into the benefits and pitfalls in actual practice.

Objective: To describe VBP reimbursement decision making using CED in

actual practice in Sweden.

Methods: Decision making by The Dental and Pharmaceutical Benefits

Agency (TLV) in Sweden was reviewed using a case study of continuous

intraduodenal infusion of levodopa/carbidopa (Duodopa�) in the treatment

of advanced Parkinson’s disease (PD) with severe motor fluctuations.

PRACTICAL APPLICATION
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Results: The manufacturer of Duodopa� applied for reimbursement in late

2003. While the proper economic data were not included in the submission,

TLV granted reimbursement until early 2005 to provide time for the manu-

facturer to submit a formal economic evaluation. The re-submission with

economic data was considered inadequate to judge cost effectiveness, so TLV

granted an additional extension of reimbursement until August 2007, at which

time conclusive data were expected. The manufacturer initiated a 3-year, pro-

spective health economic study and a formal economic model. Data from a

pre-planned interim analysis of the data were loaded into the model and the

cost-effectiveness ratio was the basis of the next re-submission. TLV con-

cluded that the data were suitable for making a definite decision and that the

drug was not cost effective, deciding to discontinue reimbursement for any

new patients (current patients were unaffected). The manufacturer continued

to collect data and to improve the economic model and re-submitted in 2008.

New data and the improved model resulted in reduced uncertainty and a

lower cost-effectiveness ratio in the range of Swedish kronor (SEK)430 000

per QALY gained in the base-case analysis, ranging up to SEK900 000 in the

most conservative sensitivity analysis, resulting in reimbursement being granted.

Discussion: The case of Duodopa� provides excellent insight into VBP re-

imbursement decision making in combination with CED and ex post review

in actual practice. Publicly available decisions document the rigorous, time-

consuming process (four iterations were required before a final decision could

be reached). The data generated as part of the risk-sharing agreement proved

correct the initial decision to grant limited coverage despite lack of economic

data. Access was provided to 100 patients while evidence was generated.

Conclusions: Economic appraisal differs from clinical assessment, and decision

makers benefit from analysis of naturalistic, actual practice data. Despite re-

viewing the initial trial-based, ‘piggy-back’ economic analysis, TLV was un-

certain of the cost effectiveness in actual practice and deferred a final decision

until observational data from the DAPHNE study became available. Second,

acceptance of economic modelling and use of temporary reimbursement

conditional on additional evidence development provide a mechanism for

risk sharing between TLV and manufacturers, which enabled patient access

to a drug with proven clinical benefit while necessary evidence to support

claims of cost effectiveness could be generated.

1. Background

Value-based pricing (VBP), whereby prices are
set according to the perceived benefits offered by
a product rather than such metrics as the cost of
production, competitor’s prices or historical pri-
ces, is allocatively and dynamically efficient when
information is symmetric, agency is perfect and

intellectual property rights are guaranteed (e.g.
because of patent protection). It is consequently
the norm inmarket-based economies, where most
industries approximate these conditions.

VBP is difficult to implement in the healthcare
sector because individuals (patients) and their agents
(physicians) are not usually qualified to identify
and synthesize all the relevant evidence and to
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conduct the economic evaluation necessary to as-
sess the value of competing healthcare interven-
tions.[1] Moreover, even if such assessments were
possible, it is unlikely in traditional insurance-
based (collective) healthcare systems that this
would lead to decisions that were consistent with
collectively agreed objectives and that conformed
to resource constraints, because neither doctors
nor patients face the same resource constraints as
the payer, and incentive compatible contracts
(agency) cannot be specified perfectly.[1]

Decision making in the healthcare setting is,
thus, often conducted using inefficient models such
as free pricing with profit controls and internal
reference pricing.[2]

Greater use of VBP in the healthcare setting
could yield improved allocative efficiency, since
technologies are adopted only if their prices en-
sure that the expected health benefits exceed the
health that will be displaced elsewhere in the health-
care sector as other technologies go unfunded.
Greater use of VBP would also yield improved
dynamic efficiency, since prices based on value pro-
vide clear long-run economic incentives to invest
in the development of technologies that are likely
to be cost effective.[1] Moreover, if VBP is used
prior to product launch (i.e. ex ante), earlier pa-
tient access to innovative cost-effective therapies
can be promoted.

One remedy to the above-mentioned problems
of information asymmetry and imperfect agency
in the healthcare sector is to create independent
health technology assessment (HTA) authorities
and to give them responsibility for ascertaining
the value to society of pharmaceutical interven-
tions and signalling to producers the market de-
mand curve. This has been used successfully in
recent years in a small number of countries (no-
tably, Australia, Canada and Sweden). There are
signs that other countries such as the UK are also
moving in this direction.[3]

VBP-based HTA decision-making bodies must
address several important issues that are resolved
reflexively in normally functioning markets. Chief
among them, they must identify and apply an
appropriate willingness-to-pay threshold for health
benefits (often the cost-effectiveness threshold), a
difficult empirical question based on both the

productivity of existing health sector activities
and the overall healthcare budget.[1] An overly
generous threshold yields decisions in which drugs
will be reimbursed at overly high prices, for in-
stance, which displaces more health elsewhere in
the healthcare system than will be created. Overly
stringent criteria, on the other hand, yield deci-
sions in which drugs would not be reimbursed at
prices that would improve net health.

Centralized decision makers must also account
for differences in cost effectiveness across patient
groups, indications and disease severities. Using the
benefits derived from patient subgroups that are
particularly cost effective to treat to ‘subsidize’ the
treatment of other subgroups that would not other-
wise be cost effective to treat is inefficient, so deci-
sion makers will ideally employ marginal rather
than average pricing despite increased complexity
and data burdens (see Claxton[1] for a comprehen-
sive exposition).

VBP can take numerous forms in the healthcare
setting, although it can generally be divided into
ex post (after launch) and ex ante (prior to launch).
Ex post decision making generally consists of free
pricing at product launch followed by subsequent
review post-launch, in which cost-effectiveness anal-
ysis is used to revise the price or, more frequently,
reimbursement coverage (which can be used to in-
fluence price indirectly). Ex ante decision making
generally consists of using cost-effectiveness analysis
to make initial (i.e. at or prior to launch) pricing
or, more frequently, reimbursement coverage deci-
sions. The data available for ex ante evaluations are
typically limited, preliminary and uncertain, often
making data synthesis with economic models indis-
pensable. Moreover, periodic ex post reassessment
is routinely used to lessen the potential negative
consequences of making ex ante choices under un-
certainty. Frequently, ‘coverage with evidence de-
velopment’ (CED), a tool in which pharmaceutical
companies are granted temporary reimbursement
but are required to generate additional evidence that
substantiates their claims to retain coverage follow-
ing the expiry date, is employed to ensure that new
data are available to inform these ex post reassess-
ments (see Hutton et al.[4]).

The VBP approach using CED has now been
used in several countries for a number of years.
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Unfortunately, relatively little is known about
how pricing and reimbursement occurs. As the
authorities responsible for pharmaceutical bene-
fits in Sweden are relatively transparent, use CED
to inform ex post review extensively and were an
early adopter of VBP (in 2002), they provide an ex-
cellent case study to illustrate the VBP approach
in actual decision making. A careful review of
Swedish decision making may offer insights for
those seeking to submit price and reimbursement
applications to VBP institutions as well as in-
sights for decision makers in countries consider-
ing transition to a VBP system.

2. Objective

The objective of this article is to describe ac-
tual VBP reimbursement decisionmaking and the
application of CED in Sweden, using a case study
of continuous intraduodenal infusion of levodopa/
carbidopa (Duodopa�) in the treatment of ad-
vanced Parkinson’s disease (PD) with severe
motor fluctuations.

3. The Setting

3.1 The Dental and Pharmaceutical Benefits
Agency in Sweden

The Swedish central Government established
the Pharmaceutical Benefits Board (LFN) in 2002
to determine which pharmaceutical products would
be subsidized by the national health system. In
2008, LFN was expanded to also include dental
procedures and was renamed the Dental and
Pharmaceutical Benefits Agency (TLV). Any com-
pany that markets medicine in Sweden may apply
to TLV for a price and for reimbursement cov-
erage.1 The application must include a health
economic analysis. A cost-minimization analysis
is sufficient for medicines with the same effect as
treatment alternatives. More uncertainty is ac-
cepted when expected sales volumes are low, in
which case rough estimates of costs and effects
will be considered. Retail prices should be used
for pharmaceuticals, including the anticipated price

of the drug under application. Price and reimburse-
ment coverage are not granted when the appli-
cation is not considered to fulfil TLV’s criteria.

TLV applies three, sometimes conflicting, cri-
teria in their decision making: (i) human dignity;
(ii) need and solidarity; and (iii) cost effective-
ness. Human dignity and need and solidarity are
difficult to operationalize in actual decision mak-
ing, but it is widely understood that TLV prior-
itizes more severe diseases and diseases with few
or no treatment alternatives (e.g. orphan diseases)
by employing different thresholds for cost effec-
tiveness. The same criteria are used for orphan
drugs, although orphans may also be included in
the pharmaceutical benefits scheme for special
conditions and humanitarian reasons.

Cost-effectiveness evaluation is the central el-
ement of decisions onwhich productswill be granted
reimbursement. TLV does not systematically re-
quire ex post review of decisions, but because of
uncertainty in decision making at the time of
launch, TLV routinely employs temporary reim-
bursement combined with demands for additional
evidence generation (CED) and ex post review.
Decisions have been reversed during ex post re-
assessment, either because the additional evidence
generated did not support initial conclusions or
because market conditions changed. A good ex-
ample is the recent ex post review of antihyper-
tensive treatments that resulted in the de-listing
of three drug therapies.[5]

In recognition of diminishing marginal utility,
separate cost-effectiveness calculations are required
for subgroups (e.g. by age, sex or disease severity)
in which the cost effectiveness of treatment is
expected to vary. TLV has the authority to grant
reimbursement to only particular indications and
subgroups, and frequently does.

TLVwelcomes economic modelling, particularly
as part of the initial submission, to synthesize the
often limited data available at the time. TLV fre-
quently requests electronic copies of manufacturer-
submitted models, both to test model reliability
and to conduct independent (often subgroup) anal-
yses. By international standards, TLV is generally
seen as transparent and effective, willing to work

1 TLV neither directly sets nor negotiates price.
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with companies to determine the evidence to be
collected and submitted and the subgroups to be
affected. TLV cooperates with patient organiza-
tions in a ‘user council’. Concerned patient or-
ganizations may also submit comments.

3.2 Duodopa� in the Treatment of Advanced
Parkinson’s Disease with Severe Motor
Fluctuations

PD is a degenerative movement disorder of the
CNS. There is currently no cure and the goal of
treatment is to alleviate symptoms, primarily con-
sisting of resting tremor, bradykinesia (slowness
of movement), rigidity and postural instability,
and thereby enable patients to maintain as nor-
mal a lifestyle as possible, with good opportuni-
ties for social interaction and good quality of life
(QOL).[6]

Treatment has, for decades, consisted initially
of oral administration of levodopa (usually in
combinationwith carbidopa or benserazide), which
is metabolized into dopamine in the body. In pa-
tients with PD, the body’s ability to produce
dopamine diminishes over time, rendering them
more sensitive to fluctuations in delivery of the
supplemental levodopa (e.g. due to erratic gastric
emptying and interference from dietary amino
acids). As a result, symptom relief becomes less
consistent and disabling side effects arise. At this
stage, a number of alternative oral medications
(e.g. dopamine agonists and catechol-O-methyl
transferase inhibitors) can provide good symp-
tom relief in combination with oral levodopa, but
even these lose effect over time.[7,8]

A small number of patients exhaust the con-
ventional treatment alternatives and are left with
severely disabling symptoms and the accompany-
ing need for help in the performance of nearly all
activities of daily living.[6] Neurosurgery has shown
promise in relieving symptoms in these patients,
but it is highly invasive and often unsuitable be-
cause of patient age, contraindicated co-morbidities
(e.g. depression, cognitive impairment) and poor
general health.[9] Another therapeutic approach
is continuous intraduodenal infusion of levodopa/
carbidopa (Duodopa�) using a portable, patient-
operated pump to deliver the drug through a sur-

gically implanted tube directly into the upper small
intestine, where it is rapidly absorbed (ensuring a
constant supply) and independent of gastric emp-
tying (ensuring regular uptake). Clinical trial data
have confirmed the benefits of avoiding fluctua-
tions in dopamine levels, although (consistent
with a treatment with a narrow patient popula-
tion such as advanced PD) the clinical trials
have been relatively small and estimation of the
exact magnitude of the treatment effects has been
uncertain.[10]

The scarcity of patients, severity of the condi-
tion and lack of suitable alternatives qualifies
Duodopa� as an orphan drug in several jurisdic-
tions, including the EU (since 2001), the US (since
2000), Australia (since 2006) and Japan (since
2009). Duodopa� was developed and first used in
Sweden and was originally used restrictively out-
side of the pharmaceutical benefits scheme (until
it was first covered in early 2004).

4. Submission for Reimbursement for
Duodopa�

The application process for Duodopa� is illus-
trated in table I. Neopharma first submitted an
application for reimbursement for Duodopa� in
Sweden at the end of 2003. While not strictly
ex ante, the available data describing the few
patients who had previously been treated with
Duodopa� were extremely limited and the case
had the uncertainty characteristic of ex ante
decision making. This initial submission included
data from the clinical studies available at the
time, primarily small studies with short follow-up
times, including studies comparing pharmaco-
kinetic fluctuations of intraduodenal versus oral
delivery of levodopa/carbidopa but also includ-
ing a randomized crossover comparison of motor
function for patients treated with individualized
conventional treatment versus with Duodopa�.[12]

No health economic data were submitted.
TLV issued a decision early in 2004. While

they did not accept Neopharma’s application
for reimbursement because there were no cost-
effectiveness data, they did grant temporary re-
imbursement for the period 23 January 2004 to
31 January 2005 to provide the time forNeopharma
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to conduct a formal economic evaluation.[13] Their
reasoningwas described as follows. First, TLVhad,
under their own initiative, identified data show-
ing that the costs of PD in Sweden increase with
symptom severity, which, when combined with the
clinical trial data, suggested that treatment could
provide benefits at reasonable incremental cost. Sec-
ond, TLV viewed the indication as serious and con-
cluded that the need for effective new treatments was
high, and their review of the clinical data convinced
them that the drug improved patient movement,
self-management of activities of daily living and
QOL. Indeed, they cited special circumstances, hu-
manitarian need and the EU decree on orphan
drugs.[13] A total of 100 patients were granted access
to treatment under the temporary reimbursement.

Neopharma resubmitted at the end of 2004.
The new submission included a cost-effectiveness
evaluation, which made use of a ‘piggy-back’-
style model constructed from the limited data
available at the time, namely a 24-patient, 6-week
crossover design study (DIREQT [Duodopa In-
fusion: Randomized Efficacy and Quality of Life
Trial]).[12] This model is described in detail in a
previous issue of Applied Health Economics and
Health Policy.[14] The estimated incremental cost-
effectiveness ratio (ICER) of Duodopa� treatment
versus conventional oral treatment was approxi-
mately Swedish kronor (SEK)6.1 million per
QALY gained (roughly $US915 000 at the time),
which TLV judged to be high.[11] However, there
were a number of shortcomings in the analysis,
including uncertainty about the magnitude of im-
provements in QOL, and costs of home-based
and institutional care, and foregone productivity,
which led TLV to conclude that the data were
inadequate to judge actual cost effectiveness.[11]

Indeed, TLV interpreted the data submitted as
suggesting that Duodopa� may actually be cost
effective for treating patients with severemotor com-
plications, for whom there are very few alterna-
tive treatments, and decided to grant continued
temporary reimbursement to allow for additional
data to be gathered (this time until 31August 2007).

Neopharma was acquired by Solvay Pharma-
ceuticals in early 2005. Solvay Pharmaceuticals
responded to the demands for new economic data
by initiating an open and uncontrolled 3-year
prospective study called DAPHNE (Duodopa in
Advanced Parkinson’s: Health Outcomes and
Net Economic Impact), which assesses the re-
source use and QOL in two cohorts of patients,
namely treatment-naı̈ve patients and patients al-
ready treated with Duodopa in Sweden;2 1-year
data for the treatment-naı̈ve group has been
presented elsewhere.[15] In total, DAPHNE en-
rolled 75 patients and presents an unusually large
study including health economic parameters for
an orphan drug. In accordance with TLV wishes,
and in contrast to data in the earlier submission,
the study was naturalistic and thus not driven by
intervention protocol. A scheduled preliminary

Table I. Duodopa� submission timeline

Date Event

2003 Nov Neopharma applies to TLV for reimbursement at a

price of SEK6910 (ex factory)

2004 Jan TLV grants temporary reimbursement until

31 January 2005 with continued reimbursement

contingent upon submission of health economic

data

2004 Nov Neopharma re-submits for reimbursement at a price

of SEK6910 (ex factory), including an economic

analysis[11]

2005 Jan TLV extends reimbursement until 31 August 2007

with continued reimbursement contingent upon

submission of new evidence of the health economic

benefits and costs

Neopharma acquired by Solvay Pharmaceuticals

Solvay Pharmaceuticals begins DAPHNE study

2006 Jan First patient recruited to DAPHNE study

2007 May First interim analysis of DAPHNE

2007 Jun Solvay Pharmaceuticals re-submits for

reimbursement at a price of SEK6910 (ex factory),

including a new economic model partly populated

with data from the first interim analysis of DAPHNE

2007 Sep TLV halts reimbursement for all new patients

2007 Dec Second interim analysis of DAPHNE

2008 Feb Solvay Pharmaceuticals re-submits for

reimbursement at a price of SEK6688 (ex factory),

including a revised model populated more heavily

with DAPHNE data (and additional patients and

follow-up)

2008 Jun TLV grants reimbursement

SEK = Swedish kronor; TLV = Dental and Pharmaceutical Benefits

Agency.

2 A small number of patients were recruited in neighbouring Norway.
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analysis of the data would permit DAPHNE to
support the re-submission.3 The interim analysis
of both patient cohorts was performed in the
third quarter of 2009, which included 1-year ob-
servations of some patients. Final results will be
available 2 years thereafter.

In parallel, Solvay Pharmaceuticals commis-
sioned a more comprehensive economic model,
not based on a ‘piggy-back’ analysis of a single
clinical trial, which included an extension of
the time horizon from 2 years to up to 10 years
(5 years was used in most of the submitted anal-
yses) to allow better capture of the longer-run
effects; inclusion of direct medical costs, direct
non-medical costs (e.g. home help, nursing home
care and transportation) and indirect costs; and
explicit accounting for first- and second-order
uncertainty. The basis for modelling the treat-
ment effect for time spent in the ‘off’ state was
DIREQT;[12] the effect of treatment on the Hoehn
& Yahr (HY) rating scale was derived from an
expert panel.

The model was loaded with direct medical
costs, direct non-medical costs and QOL data
from a preliminary analysis of DAPHNE. There
were too few data as yet available to model in-
direct costs reliably, so they were derived from a
previous Swedish study.[16] The ICER was ap-
proximately SEK1 million per QALY in the base
case, with the difference largely explained by the
longer timeframe and the inclusion of a broader
array of costs. In sensitivity analyses, the ICER
ranged up to SEK4 million in the most con-
servative treatment efficacy scenarios.

TLV decided that the economic analysis was
well conducted and, even if it included several
uncertain assumptions, was sufficient for making
a decision, and it concluded that Duodopa� was
not cost effective at the requested price.[17] Further-
more, while DAPHNE was as yet still incom-
plete, TLV saw no indications that further data
fromDAPHNEwould change the cost-effectiveness
calculations. Duodopa� was thus withdrawn for
new patients from the reimbursement benefits list
on 1 September 2007. Because discontinuation

would require surgery to remove the tubes, lead
to patient suffering and impose considerable tran-
sition costs, reimbursement was continued for the
100 patients who had by then already been in-
itiated on Duodopa�.

Solvay Pharmaceuticals, like all manufacturers,
had an additional chance to submit data. The
model, which was submitted to TLV as part of
the submission, was revised to separate direct
non-medical costs into home help and assistance,
nursing home care and informal care (i.e. friends
and family); to incorporate QOL reductions for
informal caregivers; and to include the ability to
specify apomorphine explicitly as a comparator
(in response to a request from TLV). A second
preliminary analysis of DAPHNE was under-
taken, including more patients and more follow-
up visits (and this time there were enough data to
analyse the costs of foregone productivity). In
this version, direct non-medical costs were analysed
separately by subcategories, making the impor-
tance of home help more apparent. In addition,
better treatment efficacy data were available. A
study of the change in motor fluctuations in nine
patients was chosen because it had a relatively
long follow-up time of 12 months,[18] and the
DIREQT data were used in sensitivity analysis.
Moreover, in response to concerns about the HY
treatment effect data from the expert panel, Sol-
vay conducted a meta-analysis of clinical trial
data that was used as the new baseline.

The ICER for Duodopa� against conventional
care (primarily with oral drugs but even with
continuous apomorphine infusion for some pa-
tients) was found to be SEK430 000 per QALY in
the base-case analysis, ranging up to SEK900 000
in the most conservative sensitivity analysis.[19]

The most important difference in results was the
increase in direct non-medical unit costs. The in-
crease can be explained both by heavy resource
use in the new patients and follow-ups that became
available in the second preliminary analysis (this
was especially true for home help, where a num-
ber of patients received around-the-clock home
assistance) and by the decision to unbundle the

3 Some modelling was required to overcome gaps in data coverage for many of the cells (health states) required
by the model.
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costs into separate components, which led to more
follow-up visits with zero costs and hence in-
creased uncertainty in the regression coefficients.
The use of more robust treatment effect data for
time spent ‘off’ also had a sizable impact on the
results. However, sensitivity analyses showed that
reductions in caregiver QOL had only a small
impact on the ICER.

Even though there were still several assump-
tions that were considered uncertain, TLV judged,
in June 2008, the economic analysis to be well
conducted and a sound basis for reasonable esti-
mation of the cost effectiveness.[19] Having al-
ready accepted that advanced PD with severe
motor fluctuations satisfied conditions for human
dignity and need and solidarity, TLV concluded that
Duodopa� was cost effective versus the existing al-
ternatives and granted reimbursement coverage.

5. Discussion

The case of Duodopa�, which is summarized
in figure 1, provides excellent insight into TLV’s
decision-making process, partly because the pro-
cess was long and resulted in three re-submissions
requiring an extensive exchange of data.

TLV (as an agent for the Swedish taxpayer), in
the face of considerable initial uncertainty about
the realistic cost effectiveness of Duodopa� in
actual practice, took a chance in granting reim-
bursement coverage to allow time for convincing
data to be compiled. A total of 100 patients ben-

efited. However, the risk to Swedish taxpayers
was limited by ex post review (CED), in which the
initial uncertainty (not uncommon, especially for
orphan drugs) could be reduced by replacing the
‘piggy-back’ data presented early on with natur-
alistic, actual practice data analysed using a cost-
effectiveness model, thus increasing the certainty
of making a correct decision.

The process may also have downsides from the
societal perspective. In particular, it was adminis-
tratively costly to conduct so many reviews (four
in total), both to TLV and to the manufacturer.
However, such complicated processes may be par-
ticularly likely in decision making for orphan
drugs where uncertainty is considerable because
underlying data for economic evaluation are by
nature scarce and sample sizes necessarily small.
TLV learned a key lesson from such cases, and
they instituted a pilot project in September 2009
to provide scientific advice jointly with the Swedish
Medical Product Agencies (the national authority
responsible for regulation and surveillance of the
development, manufacturing and marketing of
drugs and other medicinal products) to companies
planning to submit products for reimbursement.[20]

Clear communication of both clinical and eco-
nomic requirements will likely reduce the rate of
resource-intensive ex post reviews.

From the manufacturer’s perspective, the VBP
decision-making process enabled market access
from initial product launch, uninterrupted until
the present (with the exception that new patients
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Fig. 1. The estimated cost effectiveness of Duodopa� versus standard care at each step in the submission process. ICER = incremental cost-
effectiveness ratio; SEK = Swedish kronor.
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could not be initiated between September 2007
and June 2008). However, the initial submission
and three re-submissions were costly, and tem-
porary coverage came with substantial CED re-
quirements. The 75-patient, 3-year health economic
study that resulted is extremely large (and costly)
for orphan drugs. While uncertainty about recov-
ering the expenses of the clinical study will cer-
tainly enter decision making about investing in
the development of new orphan drugs, the man-
ufacturer has also found the study useful in seek-
ing reimbursement in other countries.

The patients were the beneficiaries of access to
a drug with proven benefits but initially uncertain
cost effectiveness (with the exception that new
patients could not be initiated for nearly a year).
While the ex ante decision-making process does
entail uncertainty for the patients in that their
treatments can be de-listed as the result of ex post
review, this must be weighed against the benefits
of early adoption. Moreover, review as circum-
stances change is a common feature of even ex
post decision making, so uncertainty about treat-
ment de-listing is not unique to ex ante decision
making.

In summary, the key insight from this case
study is that manufacturers need a better under-
standing of which health economic information
best informs decisionmakers and that HTA bodies
need the capacity to guide manufacturers in their
data collection.

6. Conclusions

This article describes actual VBP reimburse-
ment decision making combined with CED in
Sweden, using continuous intraduodenal infusion
of levodopa/carbidopa (Duodopa�) in the treat-
ment of advanced PD with severe motor fluc-
tuations. The process was long, consisting of an
initial submission and three re-submissions, per-
haps not surprising given the timing (just after the
inauguration of LFN [now TLV]) and the com-
plexity of the case. Status as an orphan drug,
moreover, compounded the usual shortage of data
observed with initial ex ante submissions.

The case of Duodopa� highlights a couple of
important points. First, economic appraisal differs

from clinical assessment, and decision makers
benefit from analysis of naturalistic, actual prac-
tice data. Despite reviewing the initial trial-based,
‘piggy-back’ economic analysis, for example, TLV
was uncertain of the cost effectiveness in actual
practice and deferred a final decision until obser-
vational data from the DAPHNE study became
available. Second, the acceptance of economicmod-
elling and the use of temporary reimbursement
conditional on CED provide a mechanism for risk
sharing between TLV and manufacturers, which
in this case enabled patient access to a drug with
proven clinical benefit while the necessary evidence
to support claims of cost effectiveness could be
generated. The commitment of taxpayer money
was limited.
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medelsförmånsnämnden decision #1680/2004 [online]. Avail-
able from URL: http://www.tlv.se/Upload/Beslut_2005/
BES_050131_duodopa.pdf [Accessed 2009 Feb 13]

12. Nyholm D, Nilsson R, Dizdar N, et al. Duodenal levodopa
infusion monotherapy vs oral polypharmacy in advanced
Parkinson Disease. Neurology 2005; 64: 216-23

13. Dental and Pharmaceutical Benefits Agency (TLV). Läke-
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medelsförmånsnämnden decision #395/2008 [online]. Avail-
able from URL: http://www.tlv.se/Upload/Beslut_2008/
bes080625-duodopa.pdf [Accessed 2009 Feb 13]

20. Dental and Pharmaceutical Benefits Agency (TLV) [online].
Available from URL: http://www.tlv.se/lakemedel/ansok-
om-pris-eller-subvention/radgivning-for-foretag/ [Accessed
2010 Aug 10]

Correspondence: Dr Michael Willis, The Swedish Institute
for Health Economics, Box 2127, SE-220 02 Lund, Sweden.
E-mail: mw@ihe.se

386 Willis et al.

ª 2010 Adis Data Information BV. All rights reserved. Appl Health Econ Health Policy 2010; 8 (6)



www.manaraa.com

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.


	Reducing Uncertainty in Value-Based Pricing Using Evidence Development Agreements
	Abstract
	1. Background
	2. Objective
	3. The Setting
	3.1 The Dental and Pharmaceutical Benefits Agency in Sweden
	3.2 Duodopareg in the Treatment of Advanced Parkinsonaposs Disease with Severe Motor Fluctuations

	4. Submission for Reimbursement for Duodopareg
	5. Discussion
	6. Conclusions
	Acknowledgements
	References


