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Background:  Conditional  financing  (CF)  of expensive  hospital  drugs  was  applied  in  the  Netherlands
between  2006  and  2012;  a 4-year  coverage  with  evidence  development  (CED)  framework  for  expensive
hospital  drugs.  This  study  aims  to  evaluate  the CF  framework,  focusing  on Health  Technology  Assessment
(HTA)  procedures.
Methods: Using  a standardised  data  extraction  form,  researchers  independently  extracted  information
on  procedural,  methodological  and  decision-making  aspects  from  HTA  reports  of  drugs  selected  for  CF.
Results: Forty-nine  drugs  were  chosen  for CF,  of  which  12 underwent  the full  procedure.  The  procedure
extended  beyond  the  envisioned  4 years  period  for  11/12  drugs.  Outcomes  research  studies  conducted
as  part  of  CF  provided  insufficient  scientific  data  to  reach  conclusions  on appropriate  use  and  cost-
effectiveness  of 5/12 drugs. After  re-assessment,  continuation  of  reimbursement  was  advised  for  10/12
drugs,  with  6 necessitating  yet  additional  conditions  for evidence  generation.  Notably,  advice  to discon-

tinue  reimbursement  for 2/12  drugs  has  not  yet  been  implemented  in  Dutch  healthcare  practice.
Conclusions:  Theoretically,  CF provided  an  option  for  quick  but conditional  access  to  drugs.  However,
numerous  aspects  related  to the design  and implementation  of  CF  negatively  affected  its  value  in  practice.
Future  CED  schemes  should  aim to incorporate  learnings  from  the  CF example  to increase  their  impact
in  healthcare  practice.

© 2018  Elsevier  B.V.  All  rights  reserved.
. Introduction

In an era of rising healthcare expenditures due to the advent
f innovative, yet expensive drugs, it is suggested that managed
ntry agreements (MEAs) may  provide healthcare payers and insur-
rs with a flexible policy framework that incorporates both early
ccess to drugs and additional evidence generation [1]. The use of
EAs as policy tools to address this dilemma has increased globally

2]. MEAs can be described as “arrangements between drug manu-
acturers and payers or providers that -ensure access to coverage or
eimbursement of a drug or medical technology under specified con-
itions” [1].Three different categories of MEAs are defined based
n issues they address: (i) managing budget impact, (ii) manag-

ng uncertainty relating to clinical and/or cost-effectiveness, and
iii) managing utilization to optimize performance [3].However,

∗ Corresponding author at: Eekholt 4, 1112 XH, Diemen, the Netherlands.
E-mail address: amakady@zinl.nl (A. Makady).

ttps://doi.org/10.1016/j.healthpol.2018.09.016
168-8510/© 2018 Elsevier B.V. All rights reserved.
numerous challenges are associated with their design and imple-
mentation, leading to topics of ongoing debate [2,3].

In 2005, the Netherlands encountered the issue of unequal
access to the then innovative, yet expensive trastuzumab as adju-
vant therapy for the treatment of early breast cancer with HER2+
over-expression [4]. Access varied significantly between hospitals
in different provinces leading to the so-called “ZIP code health-
care” phenomenon and public outcry [4]. To address this, the Dutch
National Healthcare Authority (NZa) was asked by the Dutch Min-
istry of Health to implement two  policy frameworks between 2006
and 2012 for the conditional financing (CF) of expensive drugs
and orphan drugs administered within the hospital setting, respec-
tively. These policy frameworks were linked to the development of
a MEA, specifically a coverage with evidence development (CED)
framework [1,5].

The National Healthcare Institute (ZIN; formerly known as the

Healthcare Insurance Board (CVZ)), the national Health Technology
Assessment (HTA) authority, was responsible for the implemen-
tation of CF and issuing eventual advice on reimbursement on
behalf of the NZa. According to ZIN guidelines [6,7], drugs nom-

https://doi.org/10.1016/j.healthpol.2018.09.016
http://www.sciencedirect.com/science/journal/01688510
http://www.elsevier.com/locate/healthpol
http://crossmark.crossref.org/dialog/?doi=10.1016/j.healthpol.2018.09.016&domain=pdf
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nated for CF would be included in an initial assessment (T = 0
ears) comprising the following components: therapeutic value,
ost-effectiveness, budget impact analysis, and assessment of the
utcomes research proposal (preferably including a value of infor-
ation analysis) [6]. Inclusion of drugs in CF was only warranted

f 3 criteria were met: a budget impact above D 2.5 million/year,
 proven additional therapeutic value in comparison to available
omparator treatments, and a well-defined proposal for out-
omes research to address uncertainties regarding appropriate use
AU) and cost-effectiveness (CE) in routine practice. Subsequently,

arketing authorisation holders, in collaboration with hospitals,
linicians and clinician societies would implement the proposed
utcomes research to collect real-world evidence (RWE) on AU
nd CE in routine practice throughout a period of 3 years, which
as eventually extended to 4 years. Hospitals administering the

elected expensive or orphan drugs were funded for 80% and 100%
f their drug expenditures through the basic healthcare package,
espectively.

After the 4-year period, ZIN would conduct a re-assessment
T = 4) of drugs comprising the following elements: therapeu-
ic value, appropriate use, cost-effectiveness and budget impact.
inally, an appraisal of all available evidence at T = 4 would be
erformed to advise on the reimbursement of drugs based on

 criteria: necessity, clinical effectiveness, cost-effectiveness and
mplementability within the healthcare system [7]. The Scientific
dvisory Committee (WAR; hereafter Assessment Committee) was
esponsible for the assessment of evidence at T = 0 and T = 4. Mean-
hile, the appraisal of evidence at T = 4 based on the 4 criteria was

onducted by the Insured Package Advisory Committee (ACP; here-
fter Appraisal Committee). See Fig. 1 for a process chart of the CF
cheme.

To our knowledge, no systematic evaluation of CF in the
etherlands has been conducted since its inclusion stopped in
012. Therefore, this article aims to evaluate experiences gained
ith the implementation of CF to date by reviewing HTA reports.

n doing so, the authors endeavour to provide empirical insights
o inform ongoing discussions on the implementation of MEAs in
ractice.

. Methods

To generate an overview of all drugs in the CF scheme, doc-
ments listing notifications of report assessments per year and
nnouncements of assessment statuses were compiled from 2006
o 2017 from the ZIN website (www.zorginstituutnederland.nl).
his period corresponds to the date of CF scheme implementa-
ion (01.01.2006) and the last available document (15.05.2017). For
ach notifications document, all assessments registered under CF
ere collected. For each drug the trade name, active ingredient,

egistered indication and status of the assessment were compiled.
uplicate entries for each drug were removed from the different
ocuments based on a combination of the trade name, active ingre-
ient, registered indication and status of assessment.

To subsequently evaluate the CF scheme, the authors used a
hree-pronged approach based on procedural, methodological and
ecision-making aspects outlined below. The authors are aware of
ther MEA  analysis frameworks proposed in literature [1,5,8] but
efer to the fact that such frameworks aim to classify the taxonomy
f MEAs and recommend best practices for their design, rather than

o retrospectively analyse their implementation thoroughly within

 particular context. Therefore, in order to best address the research
uestion at hand, the authors opted for the use of an alternative,
ailored approach.
y 123 (2019) 267–274

2.1. Procedural aspects

Procedural aspects related to whether due procedure had been
followed in the implementation of CF as per ZIN guidelines. For
example, whether T = 0 and T = 4 assessments were conducted for
all CF drugs and if not, whether reasons for not conducting T = 4
assessments were transparently communicated (e.g. in relation to
CF criteria cited above, such as budget impact exceeding D 2.5 mil-
lion, a demonstrable added therapeutic value of the new drug or
other reasons). Another example is whether the time span between
published T = 0 and T = 4 reports for drugs that underwent the full
procedure (hereafter finalized drugs) equalled 4 years.

For a full list of all procedural aspects assessed and the corre-
sponding sources of data, please see Table 1.

2.2. Methodological aspects

Methodological aspects related to the assessment of evidence
at T = 0 and T = 4 for finalized drugs. For example, the quantity of
critical commentary and recommendations provided by the Assess-
ment Committee on the outcomes research proposals (T = 0), as
well as critical commentary on appropriate use assessments (T = 4)
and cost-effectiveness assessments (T = 4) of finalized drugs. For
the purposes of this analysis, a critical comment was defined as a
recorded instance in a report whereby the Assessment Committee
provided an objective critique on a specific element of the evidence
being assessed. Meanwhile, a recommendation was  defined as a
critical comment whereby the Assessment Committee provided
specific suggestions for improvement of the outcomes research
proposal.

Another example of methodological aspects relates to whether
the Assessment Committee at T = 4 deemed the evidence collected
and its analysis to be of sufficient scientific quality to provide con-
clusions for the questions formulated at T = 0 for finalized drugs.

For a full list of all methodological aspects assessed and their
corresponding sources of data, please see Table 1.

Specific attention was  given to such aspects because they rep-
resent the core aims of the CF scheme (i.e. to prospectively design
studies to collect RWE  on AU and CE) in comparison to conventional
HTA performed by ZIN.

2.3. Decision-making aspects

Decision-making aspects related to the appraisal of evidence
presented at T = 4 and the final reimbursement advice, namely:
the nature of conclusions made by the Assessment Committee on
AU and CE based on evidence submitted at T = 4, the nature of the
Appraisal Committee’s advice on reimbursement at T = 4 in relation
to the 4 package criteria and the final advice published by ZIN on
reimbursement of finalized drugs (Table 1).

Specific attention was  provided to decision-making on AU,  CE &
reimbursement advice because they represent the core aims of the
CF scheme in comparison to conventional HTA performed by ZIN.

2.4. Data extraction & analysis

A standardised data extraction form (DEF) was  used to retrieve
the relevant information on procedural, methodological and
decision-making aspects from the corresponding sources cited in
Table 1.

Subsequently, simple descriptive statistics were used to analyse
the results of data extraction for procedural, methodological and

decision-making aspects. Moreover, for some specific elements of
methodological and decision-making aspects, data extracted was
qualitatively analysed. For example, a qualitative comparison of
critical comments made at T = 0 and T = 4 per finalized drug was

http://www.zorginstituutnederland.nl
http://www.zorginstituutnederland.nl
http://www.zorginstituutnederland.nl
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Fig. 1. Process chart for the conditional financing (CF) scheme in the Netherlands.
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It is important to note that in some cases, the final appraisal of evidence in relati
he  Appraisal Committee. This occurred for drugs whereby appraisal was relativel
ontinued reimbursement). However, in cases where evidence may  have led to a ne

one to determine if recommendations made by the Assessment
ommittee regarding the outcomes research proposal were imple-
ented.
All data extraction steps and analyses were conducted inde-

endently by 2 authors (AM and AvV). Any discrepancies in data
xtracted and analyses were resolved by consensus amongst the 2
uthors.

. Results

.1. Procedural aspects

Forty-nine drugs were nominated for CF, of which 24 were
xcluded after T = 0 assessments. The drugs were excluded because
he expected budget impact at T = 4 was below D 2.5 million/year or
he expected added therapeutic value at T = 4 was  diminished (e.g.
ue to emergence of equally effective comparator products; 22/24),
r the drugs were transferred to an alternative national scheme on
rphan drugs (“monitoring of orphan disease products”[9]) (2/24).
wenty-five drugs remained in the CF scheme. Information could
nly be retrieved in the public domain for 12/25 drugs, which have
een finalized with subsequent publication of official ZIN advice.
or information on the status of the remaining 13/25 drugs, authors
ere obliged to retrieve information from assessors within ZIN. For

hese 13 drugs, re-assessments are ongoing (5/13) or pending (e.g.
ue to extended deadlines allowing for extra data collection to sup-
lement inadequate datasets; 8/13). See Fig. 2 in the appendix of

upplementary material for a flowchart of drugs in CF and Table 2
or a list of finalized drugs.

For 11/12 finalized drugs, the elapsed time period between pub-
ication of the T = 0 and T = 4 reports extended beyond 4 years;
the 4 package criteria was  performed by the Assessment Committee, rather than
ight-forward (i.e. evidence at T=4 on all 4 criteria indicated a positive opinion on
e opinion on continued reimbursement, the Appraisal Committee was consulted.

ranging from 3.99 years (trastuzumab) to 7.58 years (natalizumab),
with an average of 5.93 years per drug (Table 2).

The availability of report components for T = 0 and T = 4 reports
of finalized drugs varied (Table A – appendix of Supplementary
material). For all 12 T = 0 reports, therapeutic value assessments
and cost-effectiveness assessments were present. Contrastingly,
none of the outcome research proposals contained value of infor-
mation (VoI) analyses at T = 0 despite guideline recommendations.
However, it was  mentioned (internal communication, WG)  that
for one drug VoI analysis was included in the submission file but
later deemed unusable due to an incorrect choice of compara-
tor treatment. For T = 4 reports, therapeutic value assessments,
cost-effectiveness assessments and budget impact analyses were
present in all 12 reports and appropriate use assessments were
present in 11/12 reports.

As per ZIN guidelines, the Assessment Committee was consulted
for all T = 0 and T = 4 assessments and for conclusions on AU and CE
at T = 4. However, contrary to guidelines, the Assessment Commit-
tee also performed the appraisal of evidence at T = 4 in relation to
the 4 package criteria for 5/12 drugs (Table B – appendix of Supple-
mentary material). This occurred for drugs whereby appraisal was
relatively straight-forward (i.e. evidence at T = 4 on all 4 package
criteria indicated a positive opinion on continued reimbursement).
However, for the remaining 7/12 drugs where evidence may have
led to a negative advice, the Appraisal Committee was consulted.

3.2. Methodological aspects
A combined total of 249 critical comments were made by
the Assessment Committee addressing the components outcomes
research proposals (T = 0), appropriate use assessments (T = 4) and
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Table  1
Full list of procedural, methodological and decision-making aspects assessed, as well as their corresponding source(s).

Procedural Aspects Source(s)

1 Whether T = 0 and T = 4 assessments were conducted for all CF drugs and if
not, whether reasons for not conducting T = 4 assessments were
transparently communicated.

Notifications of report assessments per year and announcements of
assessment statuses were compiled from 2006 to 2017 from the ZIN website
(www.zorginstituutnederland.nl).

2  Whether the time span between published T = 0 and T = 4 reports for
finalized drugs equalled 4 years

Date of publication extracted from the corresponding T = 0 and T = 4 reports
per  finalized drug.

3  Whether all components of the T = 0 and T = 4 reports for finalized drugs
were present

All components of the T = 0 and T = 4 reports were identified and extracted per
finalized drug. For a list of all report components, see Table A in the appendix
of  Supplementary material.

4  Whether the relevant committees were consulted throughout the procedure The committees (i.e. Assessment Committee and/or Appraisal Committee)
consulted were identified from published T = 0 and T = 4 reports per finalized
drug.

Methodological Aspects
1 Quantity of critical commentary provided by the Assessment Committee on

the  outcomes research proposals (T = 0), appropriate use assessments (T = 4)
and  cost-effectiveness assessments (T = 4) of finalized drugsa

The quantity of critical commentary in T = 0 and T = 4 reports on outcomes
research proposals (T = 0), appropriate use assessments (T = 4) and
cost-effectiveness assessments (T = 4) was recorded per finalized drug and per
section of the report components. For a list of the specific elements for which
commentary was collected, see Tables C to E in the appendix of Supplementary
material.

2  Whether recommendationsb made by the Assessment Committee on the
proposed outcomes research at T = 0 were incorporated in the outcomes
research implemented.

Critical comments were extracted from T = 0 and T = 4 reports per finalized
drug. Analysis on implementation of recommendations made on outcomes
research proposals was performed by qualitatively comparing critical
comments at T = 0 to those at T = 4.

3  Whether the Assessment Committee at T = 4 deemed the evidence collected
and its analysis to be of sufficient scientific quality to provide conclusions
for the questions formulated at T = 0.

The committee’s conclusions on the scientific quality of the evidence
submitted at T = 4 for appropriate use and cost-effectiveness were identified
and extracted from the published T = 4 reports per finalized drug.

Decision-Making Aspects
1 The nature of conclusions made by the Assessment Committee on AU and

CE  based on evidence submitted at T = 4
The respective conclusions on appropriate use and cost-effectiveness were
identified and extracted from published T = 4 reports per finalized drug.

2  The nature of the Appraisal Committee’s advice on reimbursement at T = 4
in relation to the 4 package criteria.

The respective conclusions on reimbursement advice were identified and
extracted from published T = 4 reports per finalized drug.

3  The final advice published by ZIN on reimbursement of finalized drugs The respective conclusions on reimbursement advice were identified and
extracted from T = 4 reports per finalized drug.

Abbreviations: CF: conditional financing; AU: Appropriate Use; CE: Cost-Effectiveness; ZIN: Zorginstituut Nederland.
a A critical comment was  defined as a recorded instance in a report whereby the Assessment Committee provided an objective critique on a specific element of the evidence
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b A recommendation was defined as a critical comment whereby the Assessme

roposal.

ost-effectiveness assessments (T = 4) for all finalized drugs. In total,
8/249 (27%) comments related to outcomes research proposals at

 = 0 and were mostly directed at the proposed cost-effectiveness
odel and the selected outcome measures for clinical effect (Table

 – Appendix of Supplementary material).
The majority of all critical comments were posed at T = 4, of

hich 58/249 (23%) related to appropriate use assessments and
23/249 (49%) related to cost-effectiveness assessments. Com-
entary provided at T = 4 on appropriate use assessment was
ostly directed at quality of life information collected, clinical

ffectiveness outcome measures included and the studied patient
opulation (Table D – Appendix of Supplementary material).
inally, critical commentary provided at T = 4 on cost-effectiveness
ssessment was mostly directed at costs outcomes for which infor-
ation was gathered, the presented model structure and clinical

ffectiveness outcomes measured (Table E – Appendix of Supple-
entary material).
The total number of critical comments for T = 0 and T = 4

ombined varied considerably between finalized drugs (Fig. B –
ppendix of Supplementary material). For example, pemetrexed

ncurred the least number of comments at T = 0 and T = 4 combined

2/249; 0.01%), whereas rituximab incurred the most (54/249;19%).

Recommendations made by the Assessment Committee at T = 0
n the outcomes research proposal were fully implemented in stud-
es conducted for 5/12 finalized drugs. For 6/12 finalized drugs,
mittee provided specific suggestions for improvement of the outcomes research

recommendations were only partially implemented. Moreover, the
number of recommendations that were not incorporated varied
(Fig. C – Appendix of Supplementary material). Due to the absence
of an outcomes research proposal for trastuzumab, this analysis
could not be conducted for this drug.

The Assessment Committee concluded that evidence submitted
at re-assessment (T = 4) and its analysis was of sufficient scientific
quality to assess AU in Dutch clinical practice for 9/12 (75%) of final-
ized drugs and inadequate for 3/12 (25%) of drugs. Meanwhile, the
committee concluded that evidence submitted at re-assessment
and its analysis was of sufficient scientific quality to assess CE in
Dutch clinical practice for 7/12 (58%) of finalized drugs and inade-
quate for 5/12 (42%) of drugs.

3.3. Decision-making aspects

3.3.1. Conclusions on AU and CE at T = 4
For 8/9 drugs with sufficient evidence on AU,  the Assessment

Committee concluded that they were used appropriately in clinical
practice; for the last drug (eculizumab), the committee concluded

that the drug was  administered to a broader patient population
than intended. Meanwhile, the committee stated that it could not
reach conclusions on AU for drugs for which the submitted evidence
was insufficient (Table F – Appendix of Supplementary material).

http://www.zorginstituutnederland.nl
http://www.zorginstituutnederland.nl
http://www.zorginstituutnederland.nl
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Table  2
List of finalized drugs’ trade names, active ingredients, indications, date of publication of T = 0 and T = 4 reports and the elapsed time between T = 0 and T = 4.

Trade Name Active Ingredient Indication Date of completion &
publication of T = 0
assessment

Date of completion and
publication of T = 4
re-assessment

Duration of procedure for
conditional financing

Myozyme® alglucosidase alpha Pompe disease
(glycogen storage
disease type II).

24-07-2006 23-01-2012 5,50

Replagal® agalsidase alpha Fabry’s disease
(alpha-galactosidase A
deficiency).

21-05-2007 27-02-2012 4,77

Fabrazyme® agalsidase beta Fabry’s disease
(alpha-galactosidase A
deficiency).

21-05-2007 27-02-2012 4,77

Soliris® eculizumab Paroxysmal nocturnal
hemoglobinuria (PNH).

25-02-2008 18-03-2013 5,06

MabThera rituximab Severe, active
rheumatoid arthritis
after failure to respond
to at least 1 TNF/alpha
blocker.

25-09-2006 30-06-2014 7,51

Tysabri® natalizumab Highly active relapsing
remitting multiple
sclerosis (RRMS).

18-12-2006 14-07-2014 7,58

Herceptin® trastuzumab Adjuvant therapy for
the treatment of early
breast cancer with
increased HER2+
expression.

03-07-2010 30-06-2014 3,99

Xolair® omalizumab Add-on therapy for
severe, persistent
allergic asthma.

23-05-2006 02-07-2012 6,11

Vfend® voriconazol Serious, invasive
aspergillosis.

17-12-2007 30-06-2014 6,54

Lucentis® ranibizumab Wet, age-related
macular degeneration.

23-04-2007 13-08-2012 5,31

Metvix® methyl
aminolevulinate

Actinic keratosis. 28-04-2008 23-03-2015 6,98
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Alimta pemetrexed Metastatic non-small
cell lung cancer
(NSCLC).

22-06-

Four of the 7 drugs with sufficient evidence on CE were indicated
or orphan diseases, whereby high incremental cost-effectiveness
atios (ICERs) led to the Assessment Committee concluding that
he ICERS were above the threshold value of D 80,000/QALY and
elegating further discussions in relation to other societal consid-
rations to the Appraisal Committee. For 2/7 drugs, the committee
oncluded that the ICERs presented were below the threshold
nd substantiated by the evidence submitted. For the last drug
pemetrexed), the committee concluded that despite the low prob-
bility (10–40%) of the drug being cost-effective at the threshold,
mpending expiry of its patent and emergence of generic products

ould improve its cost-effectiveness in the near future (Table F –
ppendix of Supplementary material).

On the other hand, for 4/5 drugs with inadequate evidence on
E, the Assessment Committee concluded that the ICERs presented
ere not substantiated by the evidence thus no conclusions could

e reached on their CE in practice. For the final drug (rituximab), the
ommittee concluded that additional data collection was unneces-
ary due to diminished added therapeutic value and costs which are
omparable to a novel comparator treatment, both factors thereby
inimising the risk for incurring high ICER’s (Table F – Appendix

f Supplementary material).

.3.2. Appraisal of evidence at T = 4 in relation to reimbursement
ackage criteria
The Assessment Committee went on to appraise all evidence at
 = 4 in relation to the 4 package criteria (necessity, clinical effec-
iveness, cost-effectiveness and implementability in the healthcare
ystem) for 5/12 drugs; for 4/5 drugs, continued reimbursement
18-07-2016 7,07

from the basic healthcare package was  advised. For the final drug
(natalizumab), the committee advised to postpone the decision on
discontinuation of reimbursement until further evidence becomes
available from a separate initiative (Round Table on Multiple Scle-
rosis) [10].

Meanwhile, the Appraisal Committee appraised evidence at
T = 4 for 7/12 drugs. For 5/7 drugs, continued reimbursement was
advised based on additional conditions. Such conditions varied
based on which NZa framework the drug belonged to (i.e. orphan
drugs or expensive drugs) and on a case-by-case basis. For 3 of the
4 orphan drugs (alglucosidase alpha, agalsidase alpha and agalsi-
dase beta), conditions included the need for exceptional financing
of orphan drugs outside the basic healthcare package, tailored poli-
cies on development and pricing of orphan drugs, the establishment
of necessary patient registries to monitor real-world outcomes and
bundling of clinical expertise to ensure AU. Conditions for expen-
sive drugs varied per case. For omalizumab, the committee argued
for a pragmatic solution in the form of a Pay-for-Performance
scheme to avoid its exclusion from the basic healthcare package.
Meanwhile, the committee advised clinician societies to update
clinical guidelines to clearly specify criteria for patients who qual-
ify for treatment with methylaminolevulinate, thereby avoiding
over-prescription (e.g. due to low compliance amongst patients
using comparator treatments leading to apparent non-response).
Finally, for 2/7 drugs (eculizumab and ranibizumab), the Appraisal

Committee advised to discontinue reimbursement.
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Table  3
Summary of ZIN advice on reimbursement for all finalized drugs.

Finalized drug ZIN advice on reimbursement from the
basic healthcare package

Extra conditions specified

alglucosidase alpha Keep drug in basic healthcare package
based on certain conditions.

• Temporarily continue reimbursement of the drug from the basic healthcare package.
•  Develop a separate financial framework for drugs for orphan diseases.
•  Transfer the reimbursement of the drug to the new framework specific to drugs for

orphan diseases.
•  Negotiate price negotiations with the marketing authorisation holder (MAH).
•  Discuss with clinicians if, and how, costs per QALY can be reduced (e.g. through dose

modification).
•  Demand the necessary parties to set up a (European) study to investigate predictive

factors for clinical effectiveness, develop start- & stop-criteria and develop a more
transparent system for the implementation of start- and stop-criteria.

• Consider establishing an independent committee to advise clinicians in practice on
start- and stop-decisions for treatment with this drug.

agalsidase alpha Keep drug in basic healthcare package
based on certain conditions.

• Temporarily continue reimbursement of the drug from the basic healthcare package.
•  Develop a separate financial framework for drugs for orphan diseases.
•  Transfer the reimbursement of the drug to the new framework specific to drugs for

orphan diseases.
•  Negotiate price negotiations with the marketing authorisation holder (MAH).
•  Discuss with clinicians if, and how, costs per QALY can be reduced (e.g. through dose

modification).
•  Demand the necessary parties to set up a (European) study to investigate predictive

factors for clinical effectiveness, develop start- & stop-criteria and develop a more
transparent system for the implementation of start- and stop-criteria.

• Consider establishing an independent committee to advise clinicians in practice on
start- and stop-decisions for treatment with this drug.

agalsidase beta Keep drug in basic healthcare package
based on certain conditions.

• Temporarily continue reimbursement of the drug from the basic healthcare package.
•  Develop a separate financial framework for drugs for orphan diseases.
•  Transfer the reimbursement of the drug to the new framework specific to drugs for

orphan diseases.
•  Negotiate price negotiations with the marketing authorisation holder (MAH).
•  Discuss with clinicians if, and how, costs per QALY can be reduced (e.g. through dose

modification).
•  Demand the necessary parties to set up a (European) study to investigate predictive

factors for clinical effectiveness, develop start- & stop-criteria and develop a more
transparent system for the implementation of start- and stop-criteria.

• Consider establishing an independent committee to advise clinicians in practice on
start- and stop-decisions for treatment with this drug.

eculizumab Remove drug from basic healthcare
package.

N/A

rituximab Keep drug in basic healthcare package N/A
natalizumab Keep drug in basic healthcare package

based on certain conditions.
ZIN postpones its final decision for removal of this drug from the basic healthcare
package until results from the [separate] Round Table on Multiple Sclerosis are
presented.

trastuzumab Keep drug in basic healthcare package N/A
omalizumab Keep drug in basic healthcare package

based on certain conditions.
To guarantee continued reimbursement, the marketing authorisation holder (MAH)
should sign Pay-for-Performance (PfPO) agreements with all hospitals whereby the
drug will be prescribed. In the case of defaults on PfPO agreements (e.g. due to lack of
cooperation from individual hospitals or no refunds to hospitals based on outcomes),
ZIN will advise for the removal of this drug from the basic healthcare package.

voriconazol Keep drug in basic healthcare package N/A
ranibizumab Remove drug from basic healthcare

package.
N/A

methyl Keep drug in basic healthcare package ZIN requests the clinicians’ societies to update the clinical guideline, in order to clarify
and  sp
the im
N/A

3

a
fi
d
6
(
o
c

a
t

aminolevulinate based on certain conditions.

pemetrexed Keep drug in basic healthcare package 

.3.3. Final advice on reimbursement issued by ZIN
Based upon the assessment and appraisal of evidence at re-

ssessment (T = 4) by the respective committees, ZIN issued their
nal advice to continue reimbursement for 4/12 (33%) finalized
rugs, continue reimbursement based on additional conditions for
/12 (50%) finalized drugs, and discontinue reimbursement for 2/12
17%) drugs (Table 3). Additional conditions for the reimbursement
f 6/12 drugs were similar to, albeit more extensive, than those

ited by the committees.

For a detailed summary of all decision-making aspects described
bove per drug, see Tables F and G in the appendix of Supplemen-
ary material.
ecify the criteria for treatment with methylaminolevulinate thus ensuring that
plementation of such criteria becomes feasible in practice.

4. Discussion

Of the 49 drugs nominated for CF, 25 remained in the scheme,
of which 12 underwent the full procedure. Only 1 drug was  com-
pleted within the envisioned 4-year period. Published T = 0 and T = 4
reports did not consistently include all necessary components. Con-
trary to procedures outlined in guidelines, appraisal of evidence at
T = 4 was  conducted by the Assessment Committee for almost half of

the drugs. Critical commentary provided by the Assessment Com-
mittee on the outcomes research proposal (T = 0), appropriate use
assessment (T = 4) and cost-effectiveness assessment (T = 4) varied
considerably per finalized drug. Recommendations provided on the
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utcomes research proposal were fully implemented for less than
alf of finalized drugs, with a varying percentage of unaddressed
ecommendations for the remaining drugs. At T = 4, the Assessment
ommittee concluded that evidence generated through outcomes
esearch was of insufficient quality to answer a third of research
uestions defined at T = 0. Eventually, based on advice of its com-
ittees, ZIN advised to continue reimbursement for 10 drugs, of
hich 6 with additional conditions, and to discontinue reimburse-
ent for 2.
In light of results summarised above, one may  question whether

ome design aspects of CF, an example of a CED framework, were
t for its envisioned purpose. For example, only 1 drug had been
rocessed within the envisioned 4-year time window. Although
easons for failure to timely processing of the remaining drugs are
ot directly apparent from the extracted data for this study, they
ay  relate to a myriad of factors, including the time needed to

et up registries required for data collection, to compile and eval-
ate data generated from outcome studies, and subsequently to
ssess and appraise the evidence generated [11,12]. In Italy for
nstance, extensive resources were invested in setting up neces-
ary infrastructures to collect fit-for-purpose data over many years
13]. Moreover, one may  wonder whether a 4-year period is appli-
able to all indications for which the finalized drugs were approved;
he assessment of mortality outcomes with the use of voriconazol
or serious, invasive aspergillosis (an acute, life-threatening condi-
ion) requires shorter follow-up than for pemetrexed for non-small
ell lung cancer. The use of tailored approaches for determining
equired time-frames to answer the questions raised at T = 0, rather
han a fixed 4-year window, may  provide a more intuitive design.

Importantly, for a third of research questions defined at T = 0,
nsufficient evidence was generated through the implemented out-
ome research studies to reach grounded conclusions at T = 4.
oreover, for half of the finalized drugs, reimbursement was

ontinued based on yet further evidence generation to address
emaining uncertainties. Once again, although the potential rea-
ons behind such a finding are not directly apparent from the data
xtracted, literature alludes to numerous reasons such as chal-
enges with analysing and interpreting RWE  generated [14,15]. It

ay  also be that the lack of full incorporation of recommenda-
ions on the proposed outcomes research contributed to this. Two
afeguards proposed in ZIN guidelines may  have prevented such
hortcomings in hindsight. Firstly, the conduct of VoI analyses at

 = 0 to highlight the feasibility and intrinsic value of data collection
or specific parameters within the timelines projected. Secondly
he mid-term reporting of outcomes research progress and interim
esults between T = 0 and T = 4 (specifically at T = 1 & T = 3) may  have
ed to more timely decisions regarding continuation, adjustment or
ermination of the CF procedure for drugs, thereby avoiding waste
f valuable time and money for all stakeholders involved. Unfor-
unately, both recommendations (VoI and interim reporting) were
ublished in December 2008, more than 2 years after the start date
f the CF scheme [6]. By then, T = 0 assessments for the major-
ty of finalized drugs had already been completed. Nevertheless,
oth design aspects may  be essential for future design of MEAs
particularly CEDs), as has been iterated in previous literature [16].

Another shortcoming is the absence of an a priori strategy for
he implementation of CF outputs in the actual healthcare set-
ing. To the authors’ knowledge, it was not specified in guidelines
eforehand how advice officially issued by ZIN on reimburse-
ent of CF drugs from the basic healthcare package would or

hould be implemented by the responsible external stakehold-
rs in the Dutch healthcare setting for their respective tasks. For

xample, it is known that ranibizumab has not been removed
rom the basic healthcare package by the Ministry of Health to
ate, and it remains unknown if the appropriate use of voriconazol
as been improved through the modification of clinical guide-
y 123 (2019) 267–274 273

lines as per ZIN advice. Previous experiences in Germany allude
to difficulties associated with removing medicines from national
reimbursement packages or limiting physiciansćhoice in treatment
prescription [17]. Contrastingly, one successful story is that of oma-
lizumab, whereby a Pay-for-Performance scheme was initiated
jointly by ZIN, the Ministry of Health, the marketing authorisation
holder, patient organisations and participating hospitals as per the
advice of ZIN’s Appraisal Committee. However, it would be bur-
densome and discouraging to all parties to first implement a CED
scheme, only to follow up with a Pay-for-Performance scheme for
each drug [2,18]. Moreover, implementing pay-for-performance
schemes incurs other practical considerations relating to retriev-
ing costs from responsible parties, as experienced in Italy [13].
Therefore, provided the diversity of stakeholders active within the
Dutch healthcare setting, the complexity of interactions between
their mandates and stakeholders’ differing interests, more atten-
tion should have been paid to establishing a priori strategies on
how CF outputs would and should be implemented in practice by
different stakeholders.

The emergence of innovative, yet expensive medications is
occurring rapidly. Moreover, a notable trend amongst novel oncol-
ogy treatments relates to conditional marketing based on less
conclusive evidence on safety or efficacy (e.g. phase I/II studies)
within the context of accelerated/conditional approval path-
ways [19]. Consequently, HTA agencies and payers increasingly
encounter submissions with more uncertainties on aspects such
as long-term health outcomes and effectiveness in clinical prac-
tice. Meanwhile, an increasing global interest in medicines adaptive
pathways to patients (MAPP’s), whereby an iterative approach to
evidence generation is adopted for products throughout their life-
time, reasserts the increasing dependence on MEAs for both HTA
and regulatory decision-making [20]. Moreover, several HTA agen-
cies in several European jurisdictions have recently established
MEA  schemes to aid their decision making, some examples being
France, Sweden and the United Kingdom [21]. However, the design
and implementation of MEAs, particularly CEDs, remains com-
plicated [2,13,17,18,20]. One may argue that without systematic
evaluations of established MEAs, novel schemes are likely to suf-
fer similar caveats as previous ones. To counter this potential risk,
knowledge regarding the successes, failures, strengths and weak-
nesses of established MEAs should be the focus of future research,
in order to avoid repeating historical mistakes when setting up new
schemes within the Netherlands and elsewhere.

4.1. Limitations

The evaluation scheme developed and implemented by the
authors for this study is a novel one. The authors are aware of other
MEA analysis frameworks proposed in literature [1,5,8] but refer
to the fact that such frameworks aim to classify the taxonomy of
MEAs and recommend best practices for their design, rather than
to retrospectively analyse their implementation within a particular
context. Therefore, in order to best address the research question
at hand, the authors opted for the use of an alternative, tailored
approach.

In the assessment of methodological aspects, the authors exam-
ined the quantity of critical commentary and recommendations
provided by the Assessment Committee on outcomes research
proposals, appropriate use assessments and cost-effectiveness
assessments. Although this provided insights as to which elements
may  have been most controversial during the re-assessment of
submitted evidence, the qualitative nature of comments and rec-

ommendations provided have not been separately addressed to
determine their impact on evidence appraisal. For example, in
appropriate use assessments of the finalized drugs, we  noted that 9
critical comments were provided on patient populations examined
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n outcomes research studies. Bearing in mind that research ques-
ions on AU hinge on the generalizability of the examined study
opulation to the Dutch clinical population, such comments may
ave had a more prominent role in the final appraisal of evidence
ompared to other comments. In an attempt to address this lim-
tation, the authors examined both the Assessment Committee’s
onclusions on the scientific quality of the evidence submitted for
U and CE, as well as its final conclusions on AU and CE. In doing
o, the authors were able to discern which aspects influenced the
ommittee’s conclusions on AU and CE the most.

This study presents an analysis of reports as a means to
etermine experiences gained in implementing CF. However, this
esearch question additionally warrants alternative methods (e.g.
takeholder interviews) to gather information on the experiences
ained by the wide array of stakeholders involved in implementing
F. In doing so, numerous findings could be brought to light which
ay  not be part of HTA reports analysed. This is currently the topic

f ongoing research by the authors.
Finally, this study does not address questions regarding the

alue and potential impact of MEAs (particularly CEDs) on
eimbursement decisions. For example, it is not apparent if reim-
ursement decisions issued by ZIN in the context of CF would have
een different if the same decisions were made in the context of
onventional HTA. Provided the considerable time and effort HTA
gencies and other parties such as clinicians and MAHs need to
nvest in implementing MEAs, further research is required to shed
ight on the value of such schemes for the future. It is our hope that
ngoing research by the authors cited above will provide relevant
nsights on these aspects.

. Conclusion

In principle, CF may  provide a valuable MEA  framework,
uaranteeing patient access to innovative treatments while
imultaneously obliging responsible parties to collect RWE  on
ppropriate use and cost-effectiveness to address uncertainties,
hereby informing decision-making at re-assessment. However, a
ariety of shortcomings related to procedural, methodological and
ecision-making aspects may  have affected its value in practice.
uch shortcomings have been echoed in available literature on
EAs implemented in other jurisdictions.
This study illustrates an attempt to systematically evaluate CF in

rder to inform ongoing international discussions on the design and
mplementation of future MEA  schemes. However, provided the
ontinuing onslaught of innovative, yet expensive drugs and HTA
genciesánd payers’ increasing reliance on MEAs, further research
n experiences gained with other MEAs, as well as their potential
alue and impact on decision making, is critical to inform the design
f better schemes in the future.
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the online version, at doi:https://doi.org/10.1016/j.healthpol.2018.
09.016.

References

[1] Carlson JJ, Sullivan SD, Garrison LP, Neumann PJ, Veenstra DL. Linking payment
to  health outcomes: a taxonomy and examination of performance-based reim-
bursement schemes between healthcare payers and manufacturers. Health
Policy 2010;96:179–90.

[2] Carlson JJ, Gries KS, Yeung K, Sullivan SD, Garrison Jr LP. Current status and
trends in performance-based risk-sharing arrangements between healthcare
payers and medical product manufacturers. Applied Health Economics and
Health Policy 2014;12:231–8.

[3] Klemp M,  Frønsdal KB, Facey K. What principles should govern the use of
managed entry agreements? International Journal Technological Assessment
in Health Care 2011;27:77–83.

[4] Klappe-Sabadi G, Jansman FGA, Honkoop HA, Otter R, Willemse PHB, Brouwers
JRBJ. Regionale verschillen in voorschrijfgedrag trastuzumab opnieuw getoetst.
PW Wetenschappelijk Platform 2008;2(7):2008.

[5] Garrison Jr LP, Towse A, Briggs A, Pouvourville G, Grueger J, Mohr PE, et al.
Performance-based risk-sharing arrangements - good practices for design,
implementation, and evaluation: report of the ISPOR good practices task force.
Value Health 2013;16:703–19.

[6] College voor Zorgverzekeringen. Leidraad voor Uitkomstenonderzoek’ ten
behoeve van de beoordeling doelmatigheid intramurale geneesmiddelen’. Col-
lege voor Zorgverzekeringen; 2008, 22-10-2015.

[7] Zorginstituut Nederland, mw.dr.G. Ligtenberg, Voorwaardelijke toelat-
ing/financiering van zorg. 6-4-2012.

[8] McCabe CJ, Stafinski T, Edlin R, Menon D. Access with evidence development
schemes. Pharmacoecon 2010;28:143–52.

[9] A.J. Link, P. Pasman, Pakketbeheer Weesgeneesmiddelen. 26-10-2015. Zorgin-
stituut Nederland.

10] Zorginstituut Nederland, Fingolimod (Gilenya): Summary of Recommenda-
tions. 8-7-2016.

11] Alemayehu D, Ali R, Ma  J, Alvir J, Cappelleri JC, Cziraky MJ,  Jones B, et al.
Examination of data, analytical issues and proposed methods for conducting
comparative effectiveness research using “Real-World data”. Journal of Man-
aged Care and Specialty Pharmacy 2011;17:S3–37.

12] Alemayehu D, Mardekian J. Infrastructure requirements for secondary data
sources in comparative effectiveness research. Journal of Managed Care and
Specialty Pharmacy 2011;17:S16–21.

13] Navarria A, Drago V, Gozzo L, Longo L, Mansueto S, Pignataro G, Dragoal F.
Do the current performance-based schemes in Italy really work? GÇ £Success
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