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Abstract
Background The National Centre for Pharmacoeconomics (NCPE) is a National HTA Agency in Ireland responsible for 
assessment of comparative clinical effectiveness, cost-effectiveness and potential budget impact of drugs on behalf of the 
Health Service Executive. This research aims to assess if the budget impact models submitted to the NCPE have accurate 
predicted utilisation, assess if the models are consistent in the parameters included, and determine if probabilistic sensitivity 
analyses would aid the characterization of uncertainty.
Methods A retrospective analysis of budget impact models that had been submitted (January 2010–December 2017 inclusive) 
to the NCPE was performed. The input parameters in the budget impact model were recorded. For each drug, annual realised 
utilisation was compared with what had been predicted by the respective budget impact model. A probabilistic sensitivity 
analysis was also performed on each model.
Results A total of 12 models were included; each model pertained to one drug for one indication. Of the 12 models, six 
underpredicted and six overpredicted the annual realised utilisation. There were a range of different parameters included in 
each of the budget impact models. A probabilistic sensitivity analysis did not improve the characterization of uncertainty.
Conclusion This research has demonstrated that budget impact models submitted to a national HTA agency have limited 
accuracy in predicting realised utilisation, and there is inconsistency among the parameters included. An electronic budget 
impact template for applicants has been developed, as a more systematic approach, for their submissions to the NCPE.

Keywords Budget impact analysis · Buget impact model · Health Technology Assessment · Reimbursement · New drugs · 
Ireland

JEL Classification H61 Budgets · E42 Payment Systems · L65 Drugs · O52 Europe · G18 Government Policy and 
Regulation · C60 General

Introduction

In Ireland, all new drugs for which reimbursement by the 
healthcare payer [the Health Service Executive (HSE)] 
is sought, are considered for Health Technology Assess-
ment (HTA). The National Centre for Pharmacoeconomics 
(NCPE) [1] is a national HTA agency that is commissioned 
by the HSE to conduct HTAs. An HTA is a multidiscipli-
nary process that involves a robust, unbiased, systematic, 
evidence-based assessment of the comparative effectiveness, 
cost-effectiveness and potential budget impact of new drugs 
[1]. In Ireland, the Health (Pricing and Supply of Medical 
Goods) Act 2013 [2] places, on a legal footing, the criteria 
the HSE must consider when making pricing and reimburse-
ment decisions. Cost effectiveness is named as one such 
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criterion. Cost effectiveness is evaluated within a defined 
framework for the pricing and reimbursement of new drugs. 
This framework is described within the HSE-Irish Pharma-
ceutical Healthcare Association (IPHA) Agreement [3]. It is 
referenced to within the HSE’s National Service Plan 2020. 
The main elements of the agreement include detailing of 
the national pricing framework agreements, supply arrange-
ments, and the principles and processes for reimbursement 
for new drugs [3].

The applicant pharmaceutical company (herein ‘the appli-
cant’) submits an HTA dossier to the NCPE which includes 
a cost-effectiveness model and a budget impact model (both 
fully functional). The NCPE technology review group criti-
cally evaluates the applicant submission and provides the 
HSE (decision maker) with a final appraisal report. This 
report is comprehensive and details, among other criteria, 
cost effectiveness by standard decision rules, the expected 
budget impact, and also provides the decision maker with 
a reimbursement recommendation. The NCPE evaluation 
process has been described in more detail elsewhere [4].

Budget impact analysis (BIA) has been defined as a tool 
to predict the potential financial impact of the adoption 
of a new technology into a healthcare system with finite 
resources over a finite number of years [5–6]. In Ireland, a 
BIA may be used to provide information to inform the HSE 
on the affordability of a new drug. In the HSE–IPHA agree-
ment, it is stated that in line with statutory obligations, the 
HSE operates within the resources provided by the Govern-
ment (Dáil Éireann), each year [3]. The Health (Pricing and 
Supply of Medical Goods) Act 2013 requires that the deci-
sion maker (the HSE) also considers the affordability as part 
of the reimbursement-decision process [2]. Resources are 
limited, and it is unclear whether the budget impact models 
submitted by the applicants tend to overestimate or under-
estimate the real-world budget impact in Ireland. However, 
it is known that there are challenges with forecasting budget 
impact in other countries, in particular, assumptions about 
uptake can greatly influence the accuracy of results [7]. We 
believe that the estimation of the real-world budget impact 
in Ireland (as part of the HTA) should be monitored closely, 
given that the HSE’s capacity to fund new drugs is limited.

As part of the HTA process, the NCPE assesses the 
budget impact models submitted by the applicants in 
accordance with the national HTA guidelines [6] and in 
conjunction with the NCPE applicant template for HTA 
submissions [8]. The national HTA guidelines outline how 
a consistent methodological approach is required to compare 
drugs between disease areas over time. The guidelines also 
describe the need for a probabilistic sensitivity analysis to 
provide decision makers with information regarding the sen-
sitivity of the budget impact model to specific assumptions 
[6]. The NCPE applicant template for HTA submissions 
conversely only requests a one-way sensitivity analysis and 

a scenario analysis [8]. Also, other task force guidelines do 
not support the use of a probabilistic sensitivity analysis in 
budget impact analyses [5]. However, a probabilistic sensi-
tivity analysis may prove useful for the decision maker as it 
has the potential to provide a more realistic assessment of 
parameter uncertainty than other types of sensitivity analysis 
[9].

In Ireland, the HSE Primary Care Reimbursement Service 
(PCRS) prescription database records details of prescription 
drugs dispensed to patients in the community setting (on the 
community drugs schemes) [10]. There are several different 
community drug schemes in Ireland through which drugs 
are dispensed in the community via community pharma-
cies. Drugs dispensed through the various schemes attract 
different rebates and fees. The HSE PCRS community drug 
scheme prescription database captures all drug utilisation 
data including brand name, strength, formulation, pack size, 
and monthly utilisation. Rebates, pharmacy fees and VAT 
are also recorded. The HSE PCRS community drugs scheme 
prescription database is described in more detail elsewhere 
[11].

The objective of this work is to perform a retrospective 
analysis of budget impact models submitted by applicants 
to the NCPE, to assess if they are accurate in their predic-
tions of the realised utilisation to the HSE. In addition, this 
work will assess if the budget impact models are consistent 
in the parameters included, and if a probabilistic sensitivity 
analysis could better characterise the uncertainty surround-
ing the predicted impact on the budget in Ireland to support 
the decision makers on their reimbursement decisions.

Methods

HTA selection

All HTAs commissioned by the HSE and submitted to the 
NCPE between January 2010 and December 2016 inclu-
sive were considered for inclusion. HTAs were excluded if 
the respective drug was not reimbursed, or had not been 
reimbursed for a full year. The HSE PCRS community drug 
scheme prescription database does not capture drugs with a 
hepatitis C indication or hospital only drugs, and thus these 
drugs were excluded from this analysis. Similarly, the HSE 
PCRS community drug scheme prescription database data 
do not provide data on the indication for which a drug was 
supplied. We note that the NCPE obtains separate budget 
impact models for each indication for each drug. Thus, 
drugs which were reimbursed for multiple indications were 
excluded. The analysis was performed in December 2017. 
January 2010 was chosen as the study period start date. In 
Ireland, 2010 was the first full year that all drugs, for which 
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reimbursement by the HSE was sought, were considered for 
HTA.

Model recreation

Budget impact models submitted to the NCPE consist of a 
gross drug budget impact, a net drug budget impact, and an 
overall net budget impact. For the HTAs within the NCPE, 
a gross drug budget impact is defined as containing only the 
new drug acquisition costs, which is based on assumptions 
regarding the eligible patient population, market share, and 
drug cost for 5 years. A net drug budget impact describes 
the potential costs and cost offsets from the displacement of 
other drugs. An overall net budget impact takes into account 
other costs such as costs of administration or concomitant 
medication [8].

To be able to compare realised utilisation with the pre-
dicted utilisation from applicant submissions, each individ-
ual budget impact model was recreated, and the gross drug 
budget impact only was used. The models were recreated to 
validate the applicant’s submission as well as enabling the 
macros (which were created for a probabilistic sensitivity 
analysis) to be easily adapted for each model. Each indi-
vidual gross drug budget impact model was recreated and 
programmed in Microsoft  Excel® 2010.

Resource utilisation

A retrospective analysis (January 2010–December 2017 
inclusive) of the HSE PCRS community drug scheme pre-
scription database (data anonymised) was performed. These 
data represent realised utilisation. For each drug, the quan-
tity of the drug paid for by the HSE each month within the 
dates of the analysis was calculated. The information ana-
lysed from the data was the date, the drug reimbursed and 
the drug expenditure (starting from the month of reimburse-
ment) over a 5-year period or part there of (if the drug had 
been reimbursed for less than 5 years).

For the purposes of this analyses, the drug acquisition 
cost was defined as the applicant’s list price of the drug to 
the pharmacy. This definition was used in both the analysis 
of the realised utilisation and the predicted utilisation of 
applicants’ budget impact models for a direct comparison. 
Rebates, pharmacist fees, and VAT were not included in the 
analysis due to confidentially issues, and therefore, only the 
publicly available list price (at which the drug was reim-
bursed from HSE) was entered into the recreated budget 
impact models. Due to confidentiality, the actual values can-
not be used, and so the total annual predicted budget impact 
for each drug each year is presented as a percentage of the 
total annual realised utilisation.

Assessment of parameters included

The components of the budget impact models consisted 
of several types of parameters. The total number of input 
parameters in each of the budget impact models was 
recorded and the parameter inputs were categorised as 
pertaining to ‘Population’, ‘Market Share’, ‘Dosage’ and 
‘Acquisition Costs’. The parameters that were used to cal-
culate the applicant’s eligible population were categorised 
under ‘Population’ [8]. The ‘Market Share’ parameters con-
sisted of percentages (in each of the 5 years) of how many 
patients from the eligible patient population who would be 
expected to receive the drug under consideration and could 
include parameters involving switching from a comparator 
drug to the new drug. The ‘Dosage’ parameters relate to the 
daily, weekly, monthly or annual dosage of the new drug 
to calculate how many packs or vials of the new drug are 
required by one patient per year. The ‘Acquisition Costs’ 
parameters relate to the cost of the new drug. The mod-
els were also investigated to assess what specific modelling 
parameters from the four parameter input categories were 
included that are often not explicitly included in budget 
impact models submitted to the NCPE: Incidence, Preva-
lence, Population growth, Adherence, Discontinuation, and 
Duration of treatment.

Probabilistic sensitivity analysis

A probability distribution outlines the relative likelihood that 
a range of values is the true value of a parameter. A proba-
bilistic sensitivity analysis assigns an informed probability 
distribution to the key parameters in a budget impact model 
to capture uncertainty in the results [6]. Samples are drawn 
at random from the corresponding distributions through a 
large number of simulations. The Monte Carlo simulation 
method is used here with an arbitrary 1000 simulations.

A macro programmed in Excel Visual Basic for applica-
tions was written and inserted into each of the recreated 
budget impact models to perform a probabilistic sensitivity 
analysis. All analyses were conducted in Microsoft  Excel® 
2010.

A range of plus or minus 20 percent using a uniform dis-
tribution (which assigns equal probability to all parameters 
in the range) was used due to the high level of uncertainty 
of the true value being the top of a bell-shaped probability 
distribution. The respective cost-effectiveness models had 
previously been validated by the NCPE review group in 
terms of their parameter assumptions and characteristics of 
uncertainty. All of the parameters apart from the agreed list 
price of the drug were varied in the probabilistic sensitivity 
analysis.
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Results

HTAs included

A total of 113 HTAs for drugs (that had been commissioned 
by the HSE and evaluated by the NCPE) were identified 
between 2010 and December 2017 inclusive. Twenty one 
HTAs were excluded as (contrary to NCPE requirements) 
there was no budget impact model available, 37 HTAs were 
excluded as the drugs had multiple indications and so no 
accurate estimate of the relevant budget impact would be 
measurable, 28 HTAs were excluded as the drug was not 
reimbursed or was not reimbursed for a least one full year, 10 
HTAs were excluded due to being hospital only drugs, and 5 
HTAs were excluded due to having hepatitis C indications.

A total of 12 HTAs were included in the analysis (Fig. 1). 
As the HTA submissions from the applicants is confidential, 
each drug is identified by letters A–L.

Resource utilisation

Table 1 outlines the 12 HTAs included by letters A–L and 
the annual percentage over- or underprediction of the total 
predicted utilisation (at the list price) that the recreated 
budget impact model predicted compared to the realised 
utilisation. Only one drug was reimbursed for all 5 years of 
comparison (drug F), whereas one drug was reimbursed for 
1 year (drug L). The recreated models for drugs A, B, H, J, 
L overpredicted in all of the years compared. The recreated 
models for drugs D, E, F, I, K underpredicted in all of the 
years compared. The recreated models for drugs C and G 
either over- or underpredicted annually. When all 12 models 
are considered, the predictions ranged from an overpredic-
tion of 94% in 1 year for one of the drugs to an underpredic-
tion of 1017% in another year for a different drug.

Assessment of parameters included

Table 2 describes the parameters classified in each of the 
budget impact models. The number of ‘Population’ param-
eters in the individual models ranged from a total of 3–91; 
whereas, the number of ‘Acquisition Cost’ parameters was 
one apart from two cases. In each model, the number of 
‘Market Share’ parameters ranged from 5 to 30, with five 
being the most common (one for each of the 5 years of the 

Fig. 1  Diagram of budget impact models included to be recreated

Table 1  Drugs included in the analysis and budget impact model pre-
diction results

The annual percentage over or underprediction of the predicted utili-
sation (at the list price) that the budget impact model by the applicant 
made compared to the realised utilisation as a percentage. A positive 
value indicated a model underprediction, a negative value indicates a 
model overprediction
N/A, not available
a Not all drugs have been reimbursed for 5 years as of December 2017 
when the analysis was performed, so N/A applies in several instances

Drug Year 1 Year 2 Year 3 Year 4 Year 5

A −36% −57% N/A N/A N/A
B −49% −78% −94% N/A N/A
C 420% 22% −21% N/A N/A
D 180% 409% N/A N/A N/A
E 490% 537% 477% N/A N/A
F 1017% 585% 334% 219% 165%
G 6% −25% −56% −61% N/A
H −49% −66% −87% N/A N/A
I 72% 79% 228% N/A N/A
J −76% −72% N/A N/A N/A
K 95% 59% N/A N/A N/A
L −12% N/A N/A N/A N/A

Table 2  Parameters classified in each of the budget impact models

Drug Population Market share Dosage Acqui-
sition 
costs

A 4 5 4 1
B 7 5 1 1
C 15 30 1 2
D 14 10 1 1
E 3 12 2 1
F 91 5 2 3
G 21 15 1 1
H 5 5 1 1
I 10 5 1 1
J 8 5 2 1
K 5 5 1 1
L 4 5 1 1
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budget impact model). The number of ‘Dosing’ parameters 
in each model ranged from 1 to 4. Table 3 describes the 
modelling included in each of the budget impact models. 
Five of the budget impact models modelled incidence, all 
included prevalence, eight modelled population growth, one 
modelled adherence, two modelled discontinuation and three 
modelled duration of treatment.

Probabilistic sensitivity analysis

The probabilistic sensitivity analysis (PSA) was performed 
on each of the models. For each full year, the utilisa-
tion data (from the HSE PCRS community drug scheme 

prescription database) was compared to the upper and 
lower bounds of the probabilistic sensitivity analysis. If 
the realised utilisation was situated between the minimum 
and maximum probabilistic sensitivity analysis value, the 
year and drug was given a status “inside PSA bounds”. 
The status “outside PSA bounds” was assigned where the 
probabilistic sensitivity analysis failed to capture within its 
bounds the realised utilisation. Table 4 describes whether 
the probabilistic sensitivity analysis captured the real-
ised utilisation. N/A was applied in the instances where 
no yearly data existed due to the drug being reimbursed 
for less than 5 years. Only three probabilistic sensitivity 
analyses consistently captured the realised utilisation in 

Table 3  Specific modelling 
parameters included in each of 
the budget impact models

Drug Incidence Prevalence Population 
growth

Adherence Discontinuation Duration 
of treat-
ment

A No Yes Yes No No No
B No Yes Yes No No No
C No Yes Yes Yes No No
D Yes Yes No No Yes No
E Yes Yes No No No Yes
F No Yes Yes No No No
G No Yes Yes No No No
H Yes Yes No No No Yes
I Yes Yes Yes No Yes No
J Yes Yes Yes No No Yes
K No Yes Yes No No No
L Yes Yes No No No No

Table 4  Probabilistic sensitivity analysis results

Inside PSA bounds—the realised utilisation was situated between the minimum and maximum probabilistic sensitivity analysis value; outside 
PSA bounds—the realised utilisation was not situated between the minimum and maximum probabilistic sensitivity analysis value
PSA, probabilistic sensitivity analysis
a Not all drugs have been reimbursed for 5 years as of December 2017 when the analysis was performed, so N/A applies in several instances

Drug Year 1 Year 2 Year 3 Year 4 Year 5

A Inside PSA bounds Inside PSA bounds N/Aa N/A N/A
B Inside PSA bounds Outside PSA bounds Outside PSA bounds N/A N/A
C Outside PSA bounds Inside PSA bounds Inside PSA bounds N/A N/A
D Outside PSA bounds Outside PSA bounds N/A N/A N/A
E Outside PSA bounds Outside PSA bounds Outside PSA bounds N/A N/A
F Outside PSA bounds Outside PSA bounds Outside PSA bounds Outside PSA bounds Outside 

PSA 
bounds

G Inside PSA bounds Inside PSA bounds Inside PSA bounds Outside PSA bounds N/A
H Inside PSA bounds Outside PSA bounds Outside PSA bounds Outside PSA bounds N/A
I Inside PSA bounds Inside PSA bounds Inside PSA bounds N/A N/A
J Outside PSA bounds Outside PSA bounds N/A N/A N/A
K Outside PSA bounds Inside PSA bounds N/A N/A N/A
L Inside PSA bounds N/A N/A N/A N/A
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the bounds of the probabilistic sensitivity analysis. Other 
distributions were investigated and made little difference 
to the results (not reported).

Discussion

In this research, a retrospective analysis of budget impact 
models was performed by recreating models submitted to the 
NCPE and comparing the predicted utilisation to the realised 
utilisation. It was shown that the estimation of the gross drug 
budget impact of a new drug for which reimbursement is 
sought in Ireland is difficult. There is much inconsistency in 
the parameters included in each of the models which may be 
a potential reason for such inaccurate predictions. Building a 
regression model to assess the parameters that influence the 
outcome of the realised utilisation was not possible given the 
limited number of models assessed; however, the NCPE are 
evaluating if this would be possible in the future.

Probabilistic sensitivity analyses were performed in an 
attempt to establish if they could aid the characterization of 
uncertainty surrounding the predicted impact on the budget 
in Ireland. The probabilistic sensitivity analysis results 
showed that the models varied in their ability to predict 
the realised utilisation within a certain bound. Even when 
the realised utilisation was situated between the minimum 
and maximum probabilistic sensitivity analysis value, it is 
unclear how helpful this would be to the decision maker. A 
uniform distribution was chosen for the parameters; how-
ever, other distributions failed to make little difference to 
the results. As the ‘Population’ parameters in the models 
had the widest range of numbers included, further research 
to determine it is the ‘Population’ parameters that are most 
often causal (in terms of lack of accurate predictions) might 
be useful. The NCPE are also evaluating if further earlier 
research to determine the probability of the realised utilisa-
tion being over- or underpredicted would be useful.

According to the Health (Pricing and Supply of Medi-
cal Goods) Act 2013, the HSE are required to re-assess a 
drug within 3–5 years post-reimbursement [2]. The HSE 
may also at any time re-assess and/or remove the reimbursed 
status of a drug. Also, in Ireland, the Medicines Manage-
ment Programme manages a number of post-reimbursement 
initiatives (with the aim of promoting safe, effective, and 
cost-effective prescribing). Our outputs (as illustrated in 
Tables 1, 4) which indicate the lack of accuracy of applicant 
budget impact models and also highlight the opportunity for 
early detection of utilisation trends will inform the decision-
making of these stakeholders.

The National Guidelines for conducting budget impact 
analysis in Ireland state that “the purpose of these [budget 
impact] guidelines is to standardise the method of per-
forming and presenting BIA conducted in Ireland, so that 

decision makers can be provided with assessments that are 
reliable, consistent and relevant to their needs.” [12]. This 
research has demonstrated that the estimation of the budget 
impact of a new drug for which reimbursement is sought is 
difficult. The results of this research have led to the creation 
of an applicant template for the HTA budget impact com-
ponent of the NCPE assessment. The aim of the template 
is to provide a more systematic and consistent approach to 
the budget impact models. The template could have impor-
tant implications for the HSE if there are more accurate and 
consistent budget impact predictions. The NCPE anticipate 
efficiencies for applicants as well as the NCPE through the 
use of a standardised approach. Explicitly including/exclud-
ing certain parameters in the budget impact models would 
be beneficial for future research which could assess if the 
template provides a better approach for the budget impact 
analysis. Additional further research lies in exploring the 
practical considerations of including a probabilistic sensi-
tivity analysis in the budget impact model template. This 
template is publicly available at https ://www.ncpe.ie/submi 
ssion -proce ss/submi ssion -templ ates/budge t-impac t-model 
-templ ate/.

The HSE annual budget for new drugs is limited. An 
underprediction of the budget would have far greater conse-
quences on the limited resources that the HSE have to spend 
than an overprediction. The HSE state in their National Ser-
vice Plan 2020 that there is no specific funding in 2020 iden-
tified for new drugs. It is, therefore, necessary for the HSE 
to consider carefully the funding of each recommended drug 
in the context of available resources and monitor the areas 
closely, warranting further research into the predictive abil-
ity of the budget impact analysis.

One limitation of this analysis was that the gross drug 
budget impacts were compared, not the net drug budget 
impacts, which have the potential for further differences in 
the real-world drug expenditure when rebates, fees, and the 
list price of comparator drugs are taken into consideration. 
In addition, the number of drugs included in the analysis 
was limited.

Conclusion

This research has demonstrated that there is inconsistency 
among the parameters included in the budget impact models 
submitted to the NCPE, a national HTA agency, and models 
have limited utilisation prediction accuracy compared to the 
realised utilisation. This information will be useful for our 
decision makers. An electronic budget impact template for 
applicants has been developed to attempt to provide a more 
systematic approach to the models. This may limit uncer-
tainties in predictions of expenditure. Further research may 

https://www.ncpe.ie/submission-process/submission-templates/budget-impact-model-template/
https://www.ncpe.ie/submission-process/submission-templates/budget-impact-model-template/
https://www.ncpe.ie/submission-process/submission-templates/budget-impact-model-template/
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lie in exploring the usefulness and practical considerations 
of applicants to include a probabilistic sensitivity analysis.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat iveco mmons .org/licen ses/by/4.0/.

References

 1. National Centre for Pharmacoeconomics. https ://www.ncpe.ie/. 
Accessed December 2018

 2. Government of Ireland (Oireachtas): Health (Pricing and Supply 
of Medical Goods) Act 2013, Number 14. Irish Statue Book. Dub-
lin: Office of the Attorney General. https ://www.irish statu teboo 
k.ie/eli/2013/act/14/enact ed/en/html (2013). Accessed December 
2018

 3. Irish Pharmaceutical Healthcare Association Ltd [IPHA]: Frame-
work agreement between the Irish Pharmaceutical Healthcare 
Association Ltd and the Department of Health and the Health 
Service Executive on the supply terms, conditions and prices of 
medicines. Dublin: IPHA. https ://www.ipha.ie/About -Us/Our-
Role/Agree ment-on-the-Suppl y-of-Medic ines (2016). Accessed 
December 2018

 4. McCullagh, L., Barry, M.: The pharmacoeconomics evaluation 
process in Ireland. Pharmacoeconomics 34(12), 1267–1276 
(2016)

 5. Sullivan, S.D., Mauskopf, J.A., Augustovski, F., Jaime Caro, J., 
Lee, K.M., Minchin, M., et al.: Budget impact analysis—princi-
ples of good practice: report of the ISPOR 2012 Budget Impact 
Analysis Good Practice II Task Force. Value Health 17(1), 5–14 
(2014)

 6. Health Information and Quality Authority: Guidelines for the 
budget impact analysis of health technologies in Ireland 1.2. 
https ://www.hiqa.ie/repor ts-and-publi catio ns/healt h-techn ology 
-asses sment /guide lines -budge t-impac t-analy sis-healt h. Accessed 
December 2018

 7. Snider, J.T., Sussell, J., Tebeka, M.G., Gonzalez, A., Cohen, J.T., 
Neumann, P.: Challenges with forecasting budget impact: a case 
study of six ICER reports. Value Health 22(3), 332–339 (2019)

 8. National Centre for Pharmacoeconomics: Full submission tem-
plate. https ://www.ncpe.ie/submi ssion -proce ss/submi ssion -templ 
ates/forma t-of-full-submi ssion s/. Accessed December 2018

 9. Berger, M.L., Bingefors, K., Hedblom, E.C., Pashos, C.L., Tor-
rance, G.W., Dix Smith, M.: In: Berger, M.L., Bingefors, K., Hed-
blom, E.C., Pashos, C.L., Torrance, G.W., Dix Smith, M. (eds.) 
Health care cost, quality, and outcomes: ISPOR book of terms. 
Lawrenceville, NJ (2003)

 10. Health Service Executive: What is the role of the PCRS? https ://
www.hse.ie/eng/staff /pcrs/about -pcrs. Accessed December 2018

 11. Sinnott, S.J., Bennett, K., Cahir, C.: Pharmacoepidemiology 
resources in Ireland-an introduction to pharmacy claims data 
[published correction appears in Eur J Clin Pharmacol 2017 Nov; 
73(11):1457]. Eur. J. Clin. Pharmacol. 73(11), 1449–1455 (2017). 
https ://doi.org/10.1007/s0022 8-017-2310-7

 12. National Centre for Pharmacoeconomics: Guidelines for inclu-
sion of drug costs in pharmacoeconomic evaluations. https ://
www.ncpe.ie/wp-conte nt/uploa ds/2018/09/Guide lines -for-Inclu 
sion-of-Drug-Costs -in-Pharm acoec onomi c-Evalu ation s-v2.0.pdf. 
Accessed December 2018

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

http://creativecommons.org/licenses/by/4.0/
http://www.ncpe.ie/
http://www.irishstatutebook.ie/eli/2013/act/14/enacted/en/html
http://www.irishstatutebook.ie/eli/2013/act/14/enacted/en/html
https://www.ipha.ie/About-Us/Our-Role/Agreement-on-the-Supply-of-Medicines
https://www.ipha.ie/About-Us/Our-Role/Agreement-on-the-Supply-of-Medicines
https://www.hiqa.ie/reports-and-publications/health-technology-assessment/guidelines-budget-impact-analysis-health
https://www.hiqa.ie/reports-and-publications/health-technology-assessment/guidelines-budget-impact-analysis-health
http://www.ncpe.ie/submission-process/submission-templates/format-of-full-submissions/
http://www.ncpe.ie/submission-process/submission-templates/format-of-full-submissions/
https://www.hse.ie/eng/staff/pcrs/about-pcrs
https://www.hse.ie/eng/staff/pcrs/about-pcrs
https://doi.org/10.1007/s00228-017-2310-7
http://www.ncpe.ie/wp-content/uploads/2018/09/Guidelines-for-Inclusion-of-Drug-Costs-in-Pharmacoeconomic-Evaluations-v2.0.pdf
http://www.ncpe.ie/wp-content/uploads/2018/09/Guidelines-for-Inclusion-of-Drug-Costs-in-Pharmacoeconomic-Evaluations-v2.0.pdf
http://www.ncpe.ie/wp-content/uploads/2018/09/Guidelines-for-Inclusion-of-Drug-Costs-in-Pharmacoeconomic-Evaluations-v2.0.pdf

	A retrospective analysis of budget impact models submitted to the National Centre for Pharmacoeconomics in Ireland
	Abstract
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	HTA selection
	Model recreation
	Resource utilisation
	Assessment of parameters included
	Probabilistic sensitivity analysis

	Results
	HTAs included
	Resource utilisation
	Assessment of parameters included
	Probabilistic sensitivity analysis

	Discussion
	Conclusion
	References




