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Abstract
Background  We surveyed evidence published by Ireland’s National Centre for Pharmacoeconomics (NCPE) on the cost-
effectiveness of cancer drugs approved for funding within the Irish public healthcare system. The purpose is threefold: to 
assess the completeness and clarity of publicly available cost-effectiveness data of such therapies; to provide summary 
estimates of that data; to consider the implications of constraints on data availability for accountability regarding healthcare 
resource allocation.
Methods  The National Cancer Control Programme lists 91 drug-indication pairs approved between June 2012 and July 2020. 
Records were retrieved from the NCPE website for each drug-indication pair, including, where available, health technology 
assessment (HTA) summary reports. We assessed what cost-effectiveness data regarding approved interventions is available, 
aggregated it and considered the consequences of reporting constraints.
Results  Among the 91 drug-indication pairs 61 were reimbursed following full HTA, 22 after a rapid review process and 8 
have no corresponding NCPE record. Of the 61 where an HTA report was available, 41 presented costs and quality-adjusted 
life-year (QALY) estimates of the interventions compared. Cost estimates and corresponding incremental cost-effectiveness 
ratios (ICERs) are based on prices on application for reimbursement. Reimbursed prices are not published. Aggregating over 
the drug-indication pairs for which data is available, we find a mean incremental health gain of 0.85 QALY and an aggregate 
ICER of €100,295/QALY, which exceeds Ireland’s cost-effectiveness threshold of €45,000/QALY.
Conclusion  Reimbursement applications by pharmaceutical manufacturers for cancer drugs typically exceed Ireland’s cost-
effectiveness threshold, often by a considerable margin. On aggregate, the additional total net cost of new drugs relative to 
current treatments needs to be more than halved for the prices sought on application to be justified for reimbursement. Com-
mercial confidentiality regarding prices and cost-effectiveness upon reimbursement compromises accountability regarding 
the fair and efficient allocation of scarce healthcare resources.

Keywords  Cost-effectiveness · Policy oversight · Resource allocation · Transparency

JEL Classification  I18

Introduction

This study considers Ireland’s health technology assess-
ment (HTA) framework for the assessment of cancer drugs 
and surveys the completeness of the cost-effectiveness evi-
dence made public. It uses this assessment of the constraints 

on publicly available data to motivate a discussion of the 
implications for accountability regarding the allocation of 
scarce healthcare resources.

Cancer drugs are a particular class of intervention that 
present persistent challenges to achieving value for money 
for many healthcare systems [1]. Many countries conduct 
HTAs to determine if drugs provide sufficient value for 
money to merit reimbursement. HTAs combine systematic 
reviews, trial data and modelling to estimate the clinical and 
cost-effectiveness of candidate interventions. Policy mak-
ers consider these estimates alongside other considerations 
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when forming their recommendations, such as budget impact 
and ethical concerns regarding access to care.

Ireland’s HTA framework for pharmaceuticals has been 
described and examined previously [2–8]. Ireland’s tax-
funded public health system is managed by the Health Ser-
vice Executive (HSE). The provision of pharmaceuticals 
by the HSE is subject to the 2013 Health Act, Schedule 
3, Part 3 of which obliges the HSE to consider the cost-
effectiveness and budget impact of candidate interventions 
alongside seven other points of consideration [9]. This is 
manifest in the requirement of manufacturers to submit a 
pharmacoeconomic evaluation (PE) to the HSE’s Corpo-
rate Pharmaceutical Unit when seeking approval for the 
reimbursement of new therapies.

The health economic decision criteria regarding new 
drugs in Ireland are set as part of an ongoing series of 
agreements between the pharmaceutical industry, the HSE 
and government, the most recent of which dates from 2016 
[10]. An appendix to the agreement details what level of 
decision maker within the HSE can authorise approval of 
a new drug. This differs by levels of budget impact and 
cost-effectiveness, with the latter expressed at two thresh-
olds of €20,000/quality-adjusted life-year (QALY) and 
€45,000/QALY. While the agreement does not articulate 
how these decision thresholds relate to the task of balanc-
ing the cost of new interventions with their opportunity 
cost, the €20,000/QALY and €45,000/QALY limits are 
widely interpreted as Ireland’s prevailing cost-effective-
ness thresholds [7, 11–13]. Clearly only the upper thresh-
old will ultimately be relevant if decisions can be esca-
lated to a higher level within the HSE. The €45,000/QALY 
threshold is not binding in that drugs exceeding it are not 
necessarily rejected, but can be put forward for further 
consideration, which may include additional confidential 
price negotiations.

The National Centre for Pharmacoeconomics (NCPE) is 
the independent expert review body commissioned by the 
HSE to evaluate HTA submissions [14]. The NCPE conducts 
two tiers of analyses. A rapid review (RR) is a preliminary 
analysis of an information summary on the candidate tech-
nology presented by manufacturers containing clinical evi-
dence and economic considerations including the treatment 
cost and anticipated budget impact [15–17]. There are sev-
eral possible recommendations from the NCPE following a 
RR: that the intervention be forwarded for further considera-
tion without conducting an HTA; a full HTA should be con-
ducted due to questions regarding costs or cost-effectiveness; 
an HTA should not be conducted and the intervention should 
not be considered for reimbursement at the submitted price; 
finally, that a full HTA is not recommended until further data 
on either or both efficacy and safety is provided [18]. The 
criteria for a full HTA are described on the NCPE’s web-
site [14]. They broadly correspond to an anticipated large 

budget impact, questionable clinical efficacy or potentially 
poor value for money.

On completing a full HTA the NCPE issues the Final 
Appraisal Report documenting their findings and a reim-
bursement recommendation to the HSE Drugs Group and 
publishes a summary of that report (henceforth referred to 
as an HTA summary) on the NCPE website [4]. The Final 
Appraisal Report is not made public. The NCPE can make 
four different post-HTA reimbursement recommenda-
tions: that the drug be considered for reimbursement at the 
assessed price; a conditional recommendation that the drug 
be considered for reimbursement if the price can be reduced 
in subsequent negotiations; a conditional recommendation 
that the drug not be considered for reimbursement unless 
the price can be reduced in subsequent negotiations; finally, 
simply to recommend against consideration for reimburse-
ment [18]. Importantly, the second and third conditional 
recommendations explicitly refer to the possibility for post-
submission price negotiations to achieve a better price. In 
all cases the NCPE also state that their recommendations 
should be considered within the criteria for reimbursement 
stated in the 2013 Health Act.

The National Cancer Control Programme (NCCP) is a 
directorate within the HSE responsible for population cancer 
control in Ireland [19]. Part of this function is to manage and 
deliver cancer care in collaboration with care providers. In 
the case of cancer drugs, the NCPE appraisal report will also 
be submitted to the NCCP’s Technology Review Committee. 
This committee considers the NCPE’s PE assessment and 
can issue one of three recommendations: rejection; adoption; 
or adoption subject to a price reduction [20]. This recom-
mendation is issued to the NCCP’s Director, who then brings 
it to the HSE Drugs Group for consideration. If a cancer 
drug is approved by the HSE Drugs Group, it is then added 
to the list of approved cancer drugs maintained by the NCCP 
[21]. Meeting minutes from both the Technology Review 
Committee and the Drugs Group are published [22, 23].

The NCPE HTA summaries publish costs and ICERs on 
the basis of the list prices on application. If there are post-
HTA price negotiations prior to approval, then these costs, 
ICERs and list prices will not be representative of the agreed 
prices on adoption. Although the meeting minutes of both 
the Technology Review Committee and the Drugs Group 
are published, the pricing details of approved drugs are 
redacted. This means there is no publicly available source 
for the agreed prices, associated costs and ICERs of cancer 
drugs on reimbursement.

Approved cancer drugs are funded under three schemes, 
the first of which is the community drug scheme of the Pri-
mary Care Reimbursement Services (PCRS), which funds 
self-administered drugs for community-resident patients. 
The second is the Oncology Drug Management System 
(ODMS) for high-cost drugs administered in hospitals. The 
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final source is individual hospital budgets that sponsor drugs 
administered in hospitals.

Previous studies have assessed aspects of Ireland’s HTA 
appraisal process, including the choice of appraisal path-
ways, appraisal times and analyses of particular classes 
of therapies [3, 5, 7, 24]. The objective of this study is to 
survey the available evidence on the cost-effectiveness of 
publicly funded cancer drugs in Ireland and to assess the 
clarity, consistency and completeness of that data. A second-
ary objective is to use the available data to derive aggregate 
cost-effectiveness estimates for approved cancer therapies. 
The third objective is to use this appraisal of available cost-
effectiveness data to inform a discussion on the implications 
of commercial confidentiality regarding reimbursed prices 
for accountability regarding the allocation of scarce health-
care funds. No previous study has provided such an analysis 
to our knowledge.

Methods

We compiled a data set by combining publicly available 
sources on approved cancer drugs in Ireland. The primary 
source was the list of all approved treatments maintained 
by the NCCP [21]. As each drug can have multiple clini-
cal indications we describe each separate drug and indica-
tion combination as a drug-indication pair. The NCCP’s 
list of approved drugs names and dates all drug-indication 
pairs approved since May 2012, details under which fund-
ing scheme reimbursement was made and provides links to 
NCCP regimen summary documents. The list was assessed 
in February 2020 and the search updated in July 2020.

We then consulted the NCPE website to find informa-
tion for the same drug-indication pairs that the NCCP list as 
approved [25]. The website details what applications have 
been made for which drugs and for what indications, the 
dates of each initial application and reports if the drug-indi-
cation pair has been subject to RR alone or has undergone 
full HTA. The website also provides HTA summaries for 
those pairs subject to full assessment. Recently the NCPE 
has offered both plain English and technical HTA summary 
documents. Where both are available we refer to the techni-
cal summary.

Nine reviewers recovered data for the drug-indication 
pairs (RG, CB, AB, DK, NOR, SA, SZ, NA, ZD). Each 
reviewer was responsible for assessing a portion of the 
NCCP’s list and cross checking the data extraction of 
another reviewer.

Each drug-indication pair was categorised according to 
mechanism of action (MOA) and cancer types according 
to the International Classification of Diseases (ICD). Can-
cers were classified using the ICD 10 codes reported in the 
associated NCCP regimen summaries. Similarly, the drugs’ 

MOA were classified using the World Health Organisation 
(WHO) Anatomical Therapeutic Chemical (ATC) codes 
from the regimen summaries and cross-referenced to the 
ATC listings maintained by the WHO [26]. Some of the 
cancer and drug type categories were merged where num-
bers were small. The NCCP regimen summaries link to 
European Medicines Agency (EMA) product characteristics 
descriptions for each therapy, which were used to identify 
the market authorisation holder for each drug. The orphan 
status for each drug-indication pair was determined using 
the European Commission’s register of medicinal products 
and cross-referenced against the Orphanet database [27, 28].

For those drug-indication pairs in which a full HTA was 
conducted, the reviewers examined the NCPE HTA sum-
maries. In some cases a single drug approval record on the 
NCCP website corresponds to multiple indications. We con-
sidered each pair separately unless the relevant NCPE HTA 
summary aggregated the cost-effectiveness of the indica-
tions together. In these cases we considered the multiple 
indications to correspond with a single drug-indication pair. 
Similarly, in cases in which additional subgroup analyses 
were presented alongside the primary patient group, we 
only consider the primary patient group. For those cases 
that are disaggregated between indications the NCPE HTA 
summaries typically report incremental cost-effectiveness 
ratios (ICERs) for the different indications separately but the 
report budget impact for the indications combined. Accord-
ingly, our results are presented in the same way.

We extracted and reported information from the HTA 
summaries regarding the comparisons made between treat-
ments, ICERs, budget impact and the NCPE recommenda-
tion. Note that the ICERs and budget impact from the HTA 
summaries relate to list prices, not final reimbursed prices. 
We retrieved the identity of the applicant firm from the sum-
maries, which is not always synonymous with the market 
authorisation holder reported by the EMA. We recorded 
the date the HTA summary was published, the summary 
length and if the NCPE website reported post-assessment 
price negotiations were conducted for the drug-indication 
pairs. We also appraised the time taken to reimbursement as 
the difference in time in months between the first mention 
of the drug-indication pair on the NCPE website and the 
date of listing by the NCCP as an approved drug. Note this 
total reimbursement time not only includes the time taken 
for the NCPE to appraise the intervention, but also includes 
any additional time taken to receive clarifications or amend-
ments from manufacturers to submissions and for any price 
negotiations subsequent to the NCPE’s appraisal.

Where health effects and ICERs were reported for both 
QALYs and life years gained, we recorded the outcomes 
for QALYs. Where summaries reported both the manufac-
turer-estimated outcomes and outcomes based on what the 
NCPE stated was the most plausible set of assumptions, we 
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recorded the latter. Where the NCPE summaries reported 
ICERs based on both deterministic and probabilistic analy-
sis, we recorded the latter. In some summaries, the base-
case ICERs were explicitly reported, while in others, several 
ICERs were given for the intervention relative to various 
comparators. To identify a single ratio, we recorded the 
ICER based on a comparison to the current standard of care. 
Some summaries did not report what the current standard 
of care is. In these cases, we recorded the highest of the 
reported ratios as this corresponds with the ICER on the 
efficient frontier.

We recorded on what basis the budget impact was 
recorded within the HTA summaries. This included gross 
and net budget impact over either 1 or 5 years. In cases in 
which a budget impact is reported as a range, we recorded 
the midpoint of that range.

We assessed the costs of the interventions reported in 
the HTA summaries. Standard CEA practice is to base 
reimbursement decisions on the incremental differences 
between discounted treatment costs of alternative interven-
tions. Under standard methods such costs are the total treat-
ment costs net of any resulting changes in related care costs 
such as hospitalisation or treatment reoccurrence. Irish HTA 
guidelines recommend that analyses are conducted with a 
lifetime time horizon and are assessed using the health payer 
perspective [13]. While the NCPE HTA summaries did not 
typically explicitly state what the cost estimates relate to, 
we assumed the reported costs accord with standard CEA 
practice in Ireland.

We recorded the incremental costs and QALYs of the 
intervention of interest versus the relevant base case com-
parator where reported. In some instances, costs and QALYs 
were reported for some comparisons but not others. If the 
costs and QALYs for what appears the primary comparison 
of interest could be inferred from the reported figures from 
other comparisons, we used these. In other cases, the incre-
mental costs and QALYs corresponding with the NCPE’s 
preferred parameter set were not reported. In these cases, we 
recorded the incremental costs and QALYs reported for the 
most relevant scenario for which outcomes were reported. 
In each drug-indication pair, the recorded ICER, costs and 
QALYs all correspond to the same incremental comparison.

We conducted a descriptive analysis of the compiled 
data to demonstrate the completeness of the publicly avail-
able evidence and to provide an overview of the relation-
ships between the variables recorded. We compiled the 
unweighted arithmetic mean of the costs, QALYs, budget 
impact and ICERs. We also computed a weighted arithme-
tic mean of the incremental costs and QALYs weighted by 
the reported 5-year gross budget impact and calculated a 
weighted aggregate ICER from this.

We use the analysis of the published data and aggregate 
cost-effectiveness estimates presented in the following 
results section to inform a discussion regarding the implica-
tions of data availability for considerations of accountability 
regarding healthcare resource allocation.

Results

Appendix Tables 4, 5, 6, 7, 8 provide detailed records of 
each drug-indication pair assessed. Table 4 records the drug 
name, approved indication, approval date and the internet 
addresses of both the NCCP regimen listing and record 
on the NCPE website. Table 5 details the drugs’ propri-
etary names, market authorisation holders, ICD10 codes 
and mechanism of action. It also records if the indication 
includes metastatic disease and the drugs’ current orphan 
status. In two instances it is known that the applicant firm is 
not synonymous with the market authorisation holder. The 
applicants for dabrafenib and ponatinib are GlaxoSmith-
Kline and ARIAD Pharmaceuticals, respectively. Table 6 
details aspects of the appraisal process, including at what 
stage in the NCPE’s appraisal was the drug recommended 
for consideration for reimbursement and under what fund-
ing pathway it was reimbursed, the total time taken to from 
application to reimbursement, the length of the HTA sum-
mary (if applicable) and whether the NCPE website reports 
if reimbursement was made following post-assessment price 
negotiations or not. Table 7 details the information extracted 
from HTA summaries. This includes the basecase ICER, 
incremental costs and QALYs, 5-year gross budget impact 
and records if costs and QALYs were reported for all the 
treatment strategies mentioned within the summary. Table 8 
reports the number of approved drug-indication pairs by 
market authorisation holder and the associated total 5-year 
gross budget impact where reported within the NCPE HTA 
summaries.

The NCCP list of approved cancer therapies contained 
77 drugs, drug combinations or distinct drug dosages as 
approved between May 2012 and July 2020. Following the 
separation and merging of indications described in the meth-
ods, there are 91 drug-indication pairs in total. While most 
drugs only have one approved indication, the four most com-
monly approved drugs (including combination therapies) are 
nivolumab, idelalisib, ponatinib and pembrolizumab with 
7, 5, 4 and 4 approved indications, respectively. The NCPE 
website reports reimbursement was made following post-
appraisal price negotiations in 65 of the 91 drug-indication 
pairs.

NCPE HTA summaries are only published for drug-indi-
cation pairs subject to full HTA review. There were 61 pairs 
with published HTA summaries available. The summaries 
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range from 3 to 8 pages long, have a mean length of approxi-
mately 6 pages and have increased in length modestly over 
the period assessed.

We found 8 pairs for which there is no clear record of 
a cost-effectiveness appraisal on the NCPE website, either 
RR or full HTA. There was no mention of siltuximab (pair 
28) on the NCPE website at all at the time of analysis. In 
the remaining 7 cases (pairs 18, 19, 22, 37, 44, 47 and 48), 
there were records of the drugs, but not for the indications 
in question.

While there were 61 pairs with HTA summaries, not all 
reported health economic outcomes. ICERs or an outcome 
of dominance were reported in all 61, but relevant incremen-
tal costs and QALYs were only reported in 41 summaries. 
There were 48 summaries that reported the 5-year gross 
budget impact, yielding a total of €1.2Bn. As gross budget 
impact does not account for possible substitutions of older 
therapies by new drugs in the same indication, the €1.2Bn 
total will exceed the net budget impact at the list prices on 
application. There were a further 8 studies that reported a 
1-year budget impact.

We assessed the sample of pairs for which HTA sum-
maries are available to assess how the completeness of data 
changed over time. In particular, we assessed what propor-
tion of the sample included any two or more of an estimate 
of incremental costs, incremental QALYs or a 5-year budget 
impact (either gross or net). Dividing the sample in two 
chronologically according to the date of completion of the 
NCPE HTA review, 52% of the sample included any two 
or more data items for the first half of the sample, rising to 
77% for the second half of the sample. While only a crude 
measure, this indicates that the completeness of reporting 
of cost-effectiveness data within the NCPE HTA summaries 
has increased over time.

Figure 1 shows a correlation matrix of a selection of data 
from this analysis compiled with a series of histograms on 
the diagonal. The bars in the histogram and the points in 
the scatter plots shaded light grey correspond to approv-
als following a full HTA, those in dark grey correspond to 
approvals without full HTA. The sample size in each plot 
varies as the number of available data points varies (given 
as n in each plot). The first histogram shows the distribu-
tion of approvals over time. The first approval listed by the 
NCCP is in May 2012 and the most recent in July 2020. 
While there is no distinct trend in approvals, clearly more 
have been approved annually from between 2016 and 2019 
than earlier in the sample. Although the number of approv-
als without requiring full HTA has been few, the number 
increased in 2018 and 2019.

Table 1 summarises at what stage of the HTA appraisal 
process had a drug reached prior to approval and under what 
funding pathway was the drug reimbursed. The table also 
details the time taken to reimburse in months. Of the 91 

pairs, 3 were recommended for consideration at RR and 
subsequently approved. A further 19 were subsequently 
approved following a RR, but without progressing to full 
HTA. In these cases, a recommendation for consideration 
for reimbursement was not made at RR, but it appears sub-
sequent negotiation avoided the need for a full HTA, even if 
recommended by the NCPE. Similarly, there were 3 and 58 
recommendations at or after the full HTA stage, respectively. 
The three pairs recommended for consideration at HTA 
were aflibercept, dabrafenib and pembrolizumab as first line 
monotherapy for melanoma (pairs 14, 21, 34, respectively). 
This indicates that only a small minority of applications are 
considered sufficiently cost-effective to recommend consid-
eration for reimbursement at the full HTA stage and most 
required further negotiation before they could progress to 
subsequent approval.

The overall mean time taken from application to reim-
bursement is 18 months. The mean reimbursement time 
appears shorter under RR than full HTA. Similarly, the 
reimbursement time for those pairs approved following 
post-HTA negotiations is longer than those at the other 
appraisal stages. The second histogram in Fig. 1 shows that 
most approvals are made in less than 24 months, but there 
are some outliers at over 4 years. The distribution of RR 
approvals is shown in dark grey, most of which are within 
12 months. As mentioned in the methods, the total time 
to reimbursement assessed here is not synonymous with 
the time taken to appraise a given intervention, a detailed 
description and examination of which in an Irish context is 
given by Connolly et al. [3].

Somewhat over half of the approved drug-indication pairs 
are reimbursed under the PCRS. Only one pair (14—afliber-
cept) was listed for funding by individual hospital budgets. 
The remaining approvals were under the ODMS. There is 
no apparent difference in the reimbursement time between 
PCRS and ODMS funded drugs.

Table 2 summarises the approved pairs according to their 
therapeutic class and mechanism of action and contains 
aggregate estimates of budget impact, incremental costs and 
QALYs and ICERs from the HTA summaries. Lymphomas, 
leukaemias and lung cancer are the top three disease cat-
egories by number of approvals. They count for half of all 
approvals between them. Of the total approved indications, 
48 included metastatic disease. Regarding the therapeutic 
categories, protein kinase inhibitors and monoclonal anti-
bodies are the two notably large groups, accounting for two 
thirds of all approvals. At the time of investigation, 11 pairs 
held positive orphan status.

The number of approvals in the reported disease and ther-
apeutic categories is small in many cases. Accordingly, it is 
important not to over-interpret the estimates disaggregated 
by category. The three largest disease categories in terms 
of gross budget impact were skin, lung and breast cancer, 
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which together account for almost two thirds of the total. 
Naturally, the total budget impact depends in part on the 
number of approvals, so we also present the mean budget 
impact per approval within each category. While the dis-
parities in mean budget impact are smaller, the same three 
categories still carry the three largest budget impacts. These 
mean figures still reflect, in part, the anticipated patient pop-
ulation size within each category. The mean incremental cost 
provides a per-patient estimate of the discounted net incre-
mental cost of care and, therefore, does not reflect the size 
of the indications. On this basis, skin, lung and breast cancer 

do not appear notably different from the others. Similar con-
clusions apply to the therapeutic categories, in that the very 
large total budget impact of monoclonal antibodies and pro-
tein kinase inhibitors appear largely to reflect the number of 
approvals as the mean budget impact and incremental costs 
much more aligned with the overall means. While the mean 
budget impact of metastatic disease is effectively the same as 
the overall mean, orphan treatments appear to have a lower 
mean budget impact.

The third histogram shown in Fig. 1 shows the heavily 
right skewed distribution of 5-year gross budget impact, 
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with clear mode between €5–10 M. Almost 60% of approv-
als have an estimated 5-year gross budget impact less than 
€20 M, while approximately 20% have a budget impact 
greater than €40 M.

Table 3 reports selected findings from the analysis includ-
ing aggregated outcomes. The range of incremental health 
gains reported is 0.10 to 2.94 QALYs, with an unweighted 
mean of 0.80. An unweighted mean of the reported ICERs 
is €141,598/QALY. The estimated weighted mean interven-
tion cost, QALY gains and resulting aggregate ICER when 
weighting according to the gross 5-year budget impact are 
€85,164, 0.85 and €100,295/QALY, respectively. Note that 
the unweighted and weighted ICERs differ in part because 
not all HTA summaries report budget impact or costs and 
QALYs, so the weighted values are based on fewer studies 
(the unweighted mean ICER from pairs used to determine 
the weighted aggregate ICER is 133,843/QALY, which is 
less than the overall unweighted mean). The distribution of 
incremental health effects in Fig. 1 shows most are below 
0.75 QALYs, but only very few exceed 1.5 QALYs. The 
distribution of ICERs shown in Fig. 1 shows few below the 
€45,000/QALY threshold, a cluster between 2 and 3 times 

Table 1   Reimbursement time according to appraisal pathways and 
funding stream

a Total time between initial listing on the NCPE website and listing by 
the NCCP as approved

Drug-indica-
tion pairs, n

Mean time taken to 
reimbursea, months

Appraisal pathway
 At RR 3 6
 After RR 19 10
 At HTA 3 11
 After HTA 58 22
 Undocumented 8 NA
 Total 91 18

Funding stream
 PCRS 53 19
 ODMS 37 18
 Individual hospital budgets 1 12
 Total 91 18

Table 2   Health economic outcomes by disease and treatment characteristics

Drug-indica-
tion pairs, n

Total 5-year gross 
budget impact, €M

Mean 5-year gross 
budget impact, €M

Mean incre-
mental costs, €

Mean incremental 
effects, QALYs

Mean 
ICERs, €/
QALY

Disease category
 Breast 7 212 35 65,695 0.37 164,634
 Digestive organs 6 14 5 12,872 0.16 88,082
 Kidney 4 43 22 66,035 0.89 132,010
 Lung 13 245 35 81,862 0.59 141,323
 Prostate 6 93 23 85,050 0.58 126,313
 Skin 15 300 30 99,296 1.15 171,566
 Leukaemias 18 124 21 111,723 1.27 99,794
 Lymphomas 9 48 12 55,687 0.77 78,973
 Other blood cancers 6 99 25 68,887 0.58 264,864
 Other 7 5 5 88,870 1.02 90,750
 Total 91 1182 25 79,231 0.80 141,393
 Metastatic disease 48 820 29 76,836 0.74 128,288

Therapeutic category
 Antimetabolites, plant alka-

loids, cytotoxic antibiotic 
and related substances

6 10 5 10,553 0.15 96,976

 Immunomodulating agents 
and other non-antineoplas-
tic therapies

9 108 22 61,259 0.50 114,915

 Monoclonal antibodies 28 614 31 65,993 0.90 118,796
 Protein kinase inhibitors 34 304 22 96,492 0.71 141,084
 Other antineoplastic agents 14 145 24 105,899 1.18 226,618
 Total 91 1182 25 79,231 0.80 141,598
 Orphan status 11 114 16 86,248 0.88 141,773
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the threshold and several very high outliers. Overall, of the 
61 drug-indication pairs for which full HTA summaries are 
available 5 (8%) either have ICERs within Ireland’s thresh-
old or are more effective and less costly than their compara-
tors, while the remaining 56 (92%) have ICERs above the 
threshold.

Overall, the correlation plots indicate few notable rela-
tionships. There is a negative association between the 
QALYs gained and ICERs, but it is not pronounced. There 
may be some indication that the variance in appraisal dura-
tion, budget impact and ICERs are increasing over time 
(Table 3).

Discussion

We need to explicitly acknowledge this study's main limita-
tion at the outset of the discussion, namely, that we only have 
access to the drug costs, budget impact and ICERs corre-
sponding to the list prices on application for reimbursement, 
not the actual agreed prices paid following negotiation. The 
agreed prices will be lower than those on application in most 
cases, although by what margin we cannot know. Further-
more, the effective prices will also be lower due to rebates 
and risk sharing schemes.

The following discussion describes what is useful about 
the currently reported cost-effectiveness estimates. We then 
outline some of the inconsistencies and other reporting gaps 
we observed in the NCPE summaries. Finally, we consider 
the implications of constraints on complete reporting for 
accountability regarding resource allocation.

Usefulness of NCPE summaries

Although the list prices and ICERs published in the HTA 
summaries are not informative of actual resource allocation 
decisions, NCPE summary publications do still provide 
useful information. First, publishing evidence of ICERs 
breaching the threshold reveals the list prices sought by 
manufacturers will lead to aggregate net harm to the health 
system. We found that 92% of the drug indication pairs for 
which information was available were not cost-effective at 
the prices on application. This provides justification for the 

sometimes long negotiating periods required to agree prices. 
Moreover, the published ICERs give an indication of how 
much costs need to be moderated relative to those at list 
prices. The weighted aggregate ICER from our analysis of 
just over €100,000/QALY is more than twice the current 
threshold. We see that the additional total net costs of new 
cancer drugs at list prices need to be reduced, on aggregate, 
by more than half if reimbursement is not to represent an 
unfair and ethically questionable use of resources (assuming 
that the QALYs gained treating cancer are of equal value as 
those foregone by other patients). Indeed, that interpretation 
rests on the assumption the current €45,000/QALY threshold 
is a fair representation of the opportunity cost of other care 
in Ireland. Since it is arguably a substantial underestimate 
[29, 30], the additional total net costs would need to be very 
substantially less than half than those at list prices for new 
cancer drugs to avoid being net damaging to the Irish health 
system.

Another important benefit offered by the HTA summaries 
is that they provide evidence on other aspects of the HTA 
appraisal, such as the treatment comparisons considered, 
the size of anticipated health gains and some indication 
of the strength of evidence presented. Public discourse on 
novel drugs often features descriptions of "game changers", 
"breakthrough" treatments or other such terms [16, 17]. 
While of course some drugs may achieve complete remis-
sion in some patients, we believe it important the public 
appreciate that new cancer drugs approved in Ireland over 
nearly a decade will provide a mean of 0.85 QALYs; less 
than 1 year equivalent of good health. A sober assessment 
of the health gains offered by new treatments may inform 
a more balanced consideration of the choices between new 
drugs and the great many other interventions that the Irish 
health service struggles to provide timely access to [30].

Inconsistencies and reporting gaps

We noticed some inconsistent reporting within the NCPE 
HTA summaries. Budget impact was not reported on a 
consistent basis, as it was variously reported in gross or 
net terms and the timeframe varied between summaries. 
Similarly, the anticipated patient population size was not 
always reported. The incremental costs and QALYs were not 

Table 3   Aggregate cost and 
effects estimates

5-year gross budget 
impact, €M

Incremental costs, € Incremental health 
effects, QALYs

Basecase 
ICER, €/
QALY

Minimum 0.22 − 3092 0.10 20,000
Maximum 98.80 243,725 2.94 703,426
Unweighted mean 24.62 79,231 0.80 141,598
Weighted mean – 85,164 0.85 100,295
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reported in all summaries and were also not always reported 
for all strategies mentioned in the summaries, thus preclud-
ing comparisons between strategies other than those reported 
by the NCPE. Overall, however, while not formally assessed 
against any objective criteria, we consider the consistency 
of reporting to be high across the NCPE HTA summaries. 
Moreover, as noted in the results, we find the completeness 
of reporting of costs, QALYs and budget impact within the 
HTA summaries to have increased over time.

One specific issue we noticed within the HTA summaries 
was the reporting of multiple ICERs for a given strategy 
based on comparisons to multiple interventions. A narrow 
textbook interpretation of CEA would suggest that this is 
incorrect and that any given intervention should only have 
one ICER on the efficient frontier. Moreover, the reporting 
of multiple ICERs including those based on comparisons 
to dominated strategies could cause confusion to decision 
makers regarding an intervention's cost-effectiveness. In 
practice, there may often not be a single relevant compara-
tor. The current standard of care may vary between patients 
and depend on clinical judgement. Accordingly, the report-
ing of multiple ICERs is not necessarily reason for concern.

While the choice of comparator may be context-depend-
ent it still deserves scrutiny. We found only five drug-indi-
cation pairs that were either dominant or had ICERs within 
the threshold (pairs 34 and 40–43). In the example of pair 
34 pembrolizumab was dominant relative to the comparator 
of ipilimumab which itself was previously found to be cost-
ineffective. Accordingly, pembrolizumab would not have 
been found to be cost-effective had the previous approval 
not exceeded the cost-effectiveness threshold. Accepting 
comparisons against cost-ineffective comparators prompts 
concerns of a spiral of increasing cost-ineffectiveness. If 
decision makers permit cost-ineffective choices to accumu-
late on top of each other, this will result in ever less efficient 
treatment within each indication. Accordingly, there may 
need to be more critical examination of the treatment status 
quo.

The RR process is a pragmatic way to triage the analyti-
cal workload of assessing new interventions and avoiding a 
full HTA process. A drawback of the current RR process is 
that no summary information is published on interventions 
appraised under this pathway. It seems reasonable that at 
least some of the information considered at RR could be 
published.

A small proportion of drug-indication pairs have no cor-
responding NCPE record. While they are few and the indica-
tions may be narrow, it is nevertheless disconcerting that at 

least some approvals appear to have effectively bypassed the 
controls applied to other interventions.

Our conclusion regarding the availability of data is that 
the NCPE HTA summaries provide a largely consistent, if 
not fully complete record of the costs and QALYs of the 
interventions on application. While there are evidence gaps 
arising from the lack of any reporting for interventions 
approved following RR and some concerns about ICER 
estimates based on comparisons to cost-ineffective technolo-
gies, the largest concern remains the unavailability of agreed 
prices and ICERs on approval.

Implications for accountability

Withholding agreed prices because of commercial confiden-
tiality is an understandable consequence of price negotiation 
between the State and manufacturers. This confidentiality 
is valuable to manufacturers for their negotiations in other 
markets [31]. Offering confidentiality to manufacturers may 
help decision makers secure savings for the State and is com-
mon practice in many countries [32, 33]. It is also suggested 
that price confidentiality might offer broader benefits in 
facilitating what is known as price discrimination, thereby 
permitting access to more countries on a pricing basis that 
reflects variation in ability to pay than would be achieved if 
common prices were paid by all nations [34]. A cost of such 
price confidentiality is compromised accountability regard-
ing public health expenditure. Without actual agreed prices, 
there is no meaningful assessment that external parties can 
make of healthcare resources allocation, effectively protect-
ing decision makers from scrutiny. This is concerning, as 
many interests including clinicians, patient advocacy groups, 
politicians and manufacturers will seek to call attention to 
the benefit of new treatments, while insufficient attention 
may be given to the countervailing costs to other patients.

The lack of meaningful accountability is particularly con-
cerning given the mixed performance of Ireland’s healthcare 
system when compared internationally. Aspects of the Irish 
health system perform well, evidenced by rapid improve-
ments in life expectancy and better than average perfor-
mance in amenable mortality estimates relative to other 
EU nations [35]. Ireland also performs well on composite 
measures of health outcomes in general and on cancer mor-
tality in particular [36]. Despite this, the Irish health system 
performs poorly in terms of access as it both lacks universal 
coverage and exhibits long waiting lists for elective care and 
has been ranked lowest out of 35 European nations with 
respect to waiting times [35, 36]. Indeed, the fact that the 
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Irish health system provides demonstrably poor access to 
basic and cost-effective services is indicative that resources 
are not being used most efficiently [29].

A potential solution to this accountability problem would 
be the publication of some form of aggregated cost-effec-
tiveness metrics based on reimbursed prices. The aggregated 
costs and QALYs presented in this analysis are an exam-
ple of such reporting. The estimated incremental costs and 
QALYs aggregated over all interventions newly adopted 
each year could be published annually. Alternatively, it 
would be possible to publish the number of interventions 
reimbursed within intervals of multiples of the threshold as 
previously suggested by O’Mahony and Coughlan [29] and 
exemplified by the final histogram in Fig. 1 of this analy-
sis. Either proposal would offer a degree of accountability 
regarding the allocation of health spending without revealing 
the agreed price paid for any given drug.

The above proposals would provide evidence of the effec-
tiveness of current appraisal and price negotiation systems. 
It may be the case that current processes are highly effective 
at achieving value for money. The reporting proposal would 
give due credit without publishing confidential prices. Some 
may contend the onus should be on pharmaceutical manu-
facturers to be more transparent regarding the prices they 
charge. Indeed, the World Health Organisation has issued 
a resolution urging greater price transparency [37]. Despite 
this, we perceive the responsibility for compiling and pub-
lishing such analyses most naturally falls on public regula-
tors rather than private commercial entities: in this case, 
that part of the decision-making process that is privy to the 
prices on reimbursement, namely, the HSE Drugs Group. 
While this manuscript has considered confidentiality regard-
ing prices of cancer therapies, the same concerns and poten-
tial solutions apply to all drug spending.

We have already noted the primary limitation of this 
study, but there are others to acknowledge. We only assessed 
approved cancer drugs. Necessarily the analysis excludes 
drug-indication pairs that were assessed by the NCPE but 
ultimately rejected. Similarly, our analysis can only assess 
officially approved drugs and cannot appraise off-label use. 
Furthermore, the health economic outcomes extracted from 
the 61 pairs subject to HTA are not likely to be representa-
tive of the other interventions approved after RR, which 
will likely have both lower budget impact and ICERs on 
aggregate. In cases in which two budget impact estimates 
were published, we formed a point estimate by taking the 
mid-point between the published values. Such an estimate 
does not account for any possible skewness in costs. We 
have not conducted a statistical analysis of the outcomes 

recorded within our review, partly because the sample sizes 
within the disease and therapeutic categories are too small 
in most cases, but also because we consider the value of such 
an analysis questionable without access to the actual agreed 
prices. Our analysis reports the number of drug-indication 
combinations for which the NCPE record reimbursement 
was made following post-appraisal price negotiations. Given 
that the NCPE is not a party to such negotiations we do 
not know if the NCPE’s reporting of such negotiations is 
exhaustive or not.

Finally, a concluding note regarding data availability on 
agreed prices in Ireland. Like other research [24, 38], this 
analysis could only use list prices on application. Notably, 
a recent study investigating the potential of value of infor-
mation analysis regarding cancer drugs in Ireland did have 
the benefit of access to confidential agreed prices [11]. 
Accordingly, there is precedent for the use of confidential 
pricing information in Ireland for research purposes.

Conclusion

To date there has been no single analysis of the cost-effec-
tiveness of cancer drugs in Ireland. Our analysis shows 
that each new approval for which data is published yields 
approximately 0.85 QALYs on average. Appreciating the 
size of this health gain may provide the public with a more 
realistic expectation of new cancer therapies. The aggre-
gate ICER on application of approximately €100,000/
QALY indicates that the additional costs of new drugs 
relative to existing therapies would need to be more than 
halved for reimbursement at list prices to be a fair and 
ethically justifiable use of scarce health resources. While 
the current publication of HTA summaries by the NCPE 
provide much useful data, additional reporting is required 
to accommodate commercial confidentiality while deliver-
ing meaningful accountability regarding decision maker 
choices regarding drug spending in Ireland. The most 
suitable body to provide such reporting is the HSE Drugs 
Group.

Appendix

See Tables 4, 5, 6, 7, 8.
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