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Abstract

Objectives The aim of this study was to perform a budget impact analysis (BIA) of introducing olaparib treatment for adult 
patients with metastatic castration-resistant prostate cancer in Argentina.
Methods A BIA model was used to estimate the cost difference between the current scenario (without olaparib) and the new 
scenario (incorporation of olaparib) for a third-party payer over a 5-year time horizon. The budgetary impact is estimated at 
the national health system level and by healthcare sectors in Argentina. Input parameters were obtained from the literature 
and validated by local expert opinion. Direct medical costs were obtained from both the Institute for Clinical Effectiveness 
and Health Policy (IECS) unit cost database and public data in Argentina. The microcosting estimation was used for key 
variables of the analysis. All costs are reported in US dollars (US$) as for October 2022 (1 US$ = 152.59 Argentine pesos). 
One-way sensitivity analyses and scenario analyses were conducted to evaluate the model robustness.
Results The incorporation of olaparib, with a wholesale price per pack of US$3176, was associated with a weighted average 
of the budget impact per member per month (PMPM) of US$0.0191 for the national health system, being slightly higher than 
the estimated budgeted high impact threshold (US$0.0153). The PMPM budget impact for a 5-year average ranged between 
US$0.007 (public sector) and US$0.033 (private sector). The duration of treatment with olaparib was the most influential 
parameter in the budget impact results.
Conclusions The introduction of olaparib for the treatment of metastatic castration-resistant prostate cancer has a high budget 
impact for Argentina's health system. These findings are informative to support policy decisions aimed to expand the current 
treatment landscape for prostate cancer.

1 Introduction

Prostate cancer is the second most prevalent cancer in men 
after lung cancer. Annually, nearly 1.2 million new cases 
are diagnosed worldwide and 35,000 deaths are attributed 
to prostate cancer, making it one of the leading causes of 
cancer-related death in men. In Argentina, it is estimated 
there are approximately 11,686 new cases and more than 
3900 deaths annually [1].

Prostate cancer is slowly progressing and most cases 
are diagnosed in the early and potentially curable stages. 
Approximately 10% of patients are in the advanced stages 
of disease, while a proportion of patients are diagnosed with 
early disease relapse despite treatment [2]. It is estimated 

that approximately 20% of patients with metastatic prostate 
cancer have germline mutations in deoxyribonucleic acid 
(DNA) repair genes [3]. Tumors with mutations that alter 
the function of genes involved in DNA damage repair by 
homologous recombination repair (HRR) have been shown 
to be associated with the most aggressive clinical behavior 
of prostate cancer. The most frequent mutations are the 
Breast Cancer 1 gene (BRCA 1) and the Breast Cancer 2 
gene (BRCA 2), which are found in approximately 11% of 
patients with metastatic castration-resistant prostate cancer 
(mCRPC) [4, 5].

Current therapeutic strategies for the treatment of patients 
with advanced castration-sensitive prostate cancer are 
based on hormone therapy-seeking androgen deprivation, 
either chemically or surgically. Despite prolonged periods 
of disease control under treatment, almost 90% of patients 
will progress to the mCRPC stage [2, 3, 6]. Recently, 
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Key Points for Decision Makers 

Introducing olaparib for metastatic castration-resistant 
prostate cancer in Argentina will lead to an additional 
average monthly cost of $0.0191 per member per month 
for the national health system, which exceeds the high-
impact budget threshold ($0.0153).

The increase in costs due to the introduction of olaparib 
is primarily driven by the drug's price; however, the 
analysis indicates potential savings in managing adverse 
effects and administering the treatment.

Decision makers should evaluate coverage and 
reimbursement policies carefully, considering sector-
specific impacts and potential strategies such as rebates, 
discounts, or phased introductions.

the inclusion of new hormonal agents (NHAs), such as 
abiraterone and enzalutamide, and the use of chemotherapy 
(taxanes and platinums) and radium (radium 223) in the 
treatment cascade have shown benefits in the survival of 
patients with mCRPC [7].

Olaparib belongs to the family of enzyme poly (ADP-
ribose) polymerase (PARP) inhibitors. PARP inhibitors 
(PARPi) prevent DNA repair in mutated cells, leading to 
altered cellular homeostasis and resulting in death in tumor 
cells with gene damage [8].

The phase III PROfound study [9] showed the efficacy 
of olaparib in treating men with mCRPC who had disease 
progression and alterations in genes involved in HRR. They 
experienced longer progression-free survival, with a median 
of 7.4 months versus 3.6 months (hazard ratio [HR] 0.34, 
95% confidence interval [CI] 0.25–0.47; p < 0.001) and 
improved overall survival (18.5 months vs. 15.1 months 
in the control group). Specifically, those with mutations in 
BRCA1, BRCA2, or ataxia-telangiectasia mutated (ATM) 
genes had significantly better outcome [9, 10].

Olaparib was approved by the US Food and Drug 
Administration (FDA) and European Medicines Agency 
(EMA) [11–13]. In Argentina, the National Administration 
of Drugs, Food and Medical Technology (ANMAT, acronym 
in Spanish) also approved olaparib for the treatment of adult 
patients with castration-resistant metastatic prostate cancer 
mutated in the somatic HRR gene who have progressed after 
prior treatment with enzalutamide or abiraterone [14].

The cost-effectiveness evidence for the use of olaparib 
is mixed. Dan Su and colleagues published a cost-
effectiveness study for the use of olaparib in mCRPC with 
multiple alterations in genes involved in DNA repair, under 
the perspective of the US payer, and found that it was cost 

effective [15]. On the other hand, in China, the use of 
olaparib for the same population was shown not to be cost 
effective for the Chinese healthcare system [16].

In Argentina, there is a gap in economic evidence on 
olaparib as a treatment for mCRPC. This study aimed to 
estimate the budget impact of including olaparib as a 
treatment for metastatic prostate cancer in the healthcare 
system of Argentina.

2  Methods

2.1  Model Structure

The budget impact model (BIM) provided by AstraZeneca 
was developed in Microsoft Excel 2010 (Microsoft Corpora-
tion, Redmond, WA, USA); the model has been reviewed, 
validated and adapted to the Argentinian setting. Figure 1 
displays the analytical structure of the model. The BIM con-
siders a hypothetical third-party payer with 1,000,000 male 
individuals who were covered to estimate two scenarios: 
the current scenario (without olaparib) and the projected 
scenario (incorporation of olaparib). A comparison of the 
current and projected scenarios provided an estimate of the 
budget impact over a 5-year time horizon for the coverage of 
olaparib for the management of patients with HRR-mutated 
castration-resistant metastatic prostate cancer previously 
treated with NHA. The perspective of the analysis was the 
third-party public payer, the third-party social security payer, 
and the third-party private payer in the Argentinian health 
system. In Argentina, the healthcare system is decentralized 
and fragmented into three sectors: public, social security, 
and private. The social security sector is the largest and 
provides healthcare coverage to approximately 46% of the 
Argentine population, 16% are covered by the private sector, 
and approximately 38% of the population is covered by the 
public sector [17].

Budget impact outcomes were presented in absolute 
and relative terms and per member per month (PMPM) 
calculations. We followed the principles of good practice 
in budget impact modeling to elaborate this report, 
published by the Professional Society for Health Economics 
and Outcomes Research (ISPOR) task force [18]. The 
epidemiological data were sourced from the literature; 
however, for data not available in the literature, we consulted 
and validated the data with a local oncology expert.

2.2  Model Assumptions

The incidence of prostate cancer was constant throughout the 
5-year time horizon. For the current scenario, we assumed a 
constant market share for each treatment regimen. We also 
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assumed that the access rate to olaparib for each healthcare 
sector was constant in the 5-year time horizon. Lastly, no 
discount rates or adjustment for inflation were considered.

2.3  Target Population

Male patients with mCRPC whose disease had progressed 
during treatment with NHAs (enzalutamide or abiraterone) 
were included in the model. The incidence of prostate 
cancer was estimated to be 0.18% [1]. Of the total number 
of patients with prostate cancer, approximately 15% had 
metastatic prostate cancer resistant to castration [7]. 
Based on the local clinical oncologist expert opinion, 

approximately 60% of patients are treated with NHAs. 
Moreover, approximately 90% of prostate cancer patients 
progress to resistance, with the need to initiate a second 
line of treatment. It is estimated that 18% of patients 
will progress to mutated HRR (estimated based on data 
published by de Bono et al. [9], as mutations were detected 
in 778/4425 patients selected for screening), making them 
candidates for olaparib, and that 5.69 patients must be 
tested to identify one patient who tests positive for HRR 
[9]. Electronic supplementary material (ESM) S7 Fig. 3, 
presents the flowchart of prostate cancer patients eligible 
for olaparib treatment.

2.4  Intervention and Comparators

The intervention was olaparib monotherapy 300 mg twice 
daily. Comparators were chosen based on the clinical 
experience of the local oncologist expert. In Argentina, 
abiraterone, enzalutamide, cabazitaxel, and docetaxel are 
the currently commercialized and indicated therapies for 
patients with mCRPC whose disease has progressed during 
treatment with NHAs (enzalutamide or abiraterone). The 
dosages of the interventions and comparators were based on 
the published trial results [9, 19, 20].

2.5  Market Share

The market share for each comparator and the intervention 
were calculated based on the opinions and projections 
provided by the local oncologist expert. In the current 
scenario, the olaparib market share was assumed to be zero.

The estimation of olaparib's market share penetration 
varies across different third-party payers, each attempting 
to capture the unique characteristics of the Argentine 
healthcare system in terms of high-cost drug access and 
coverage within distinct healthcare sectors. Based on local 
clinical expert opinion, the market penetration for olaparib 
during the first year was 7%, 25% and 32% for the third-party 
public payer, third-party social security payer, and third-
party private payer, respectively. Market shares are reported 
in ESM Table S1.

2.6  Cost Components

Direct medical costs associated with treatment were 
considered for analysis, and included the acquisition costs 
of mCRPC drug treatments, administration costs, adverse 
event (AE) costs, monitoring costs, and HRR test costs. All 
costs were estimated in Argentinian pesos (ARS) and then 
converted to US dollars (US$) as at October 2022 (1 US$ = 
152.59 ARS) [21].

Fig. 1  Analytical structure of the model. mCRPC metastatic cas-
tration-resistant prostate cancer, NHA new hormonal agents, HRR 
homologous recombination repair gene
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The drug acquisition costs were obtained from public 
databases that report the retail price of drugs marketed 
in Argentina [22]. We used the most recent retail price 
to perform the analysis, and converted the retail prices 
to wholesale prices by applying the conversion factor 
(laboratory output price) suggested by the Argentinian 
Ministry of Economy [23]. For each drug, the total drug 
acquisition cost was estimated from the wholesale price, the 
dosage of the therapy administered, and the mean duration 
of treatment. For the estimation of treatment durations, 7.5 
months was used for olaparib [9], 3.6 months was used for 
enzalutamide and abiraterone [9], 7 months was used for 
docetaxel [20], and 5.5 months was used for cabazitaxel 
[19]. It should be noted that the treatment durations for 
enzalutamide and abiraterone from the PROfound study were 
taken into account in order to homogenize the populations.

For all drugs, we assumed there was no wastage. We 
assumed that the drug acquisition costs were the same for the 
three perspectives of the analysis. For drugs administered 
according to weight, a mean patient weight of 80 kg was 
used [24]. The dosage, wholesale price per pack, and annual 
treatment costs per patient for olaparib and comparators are 
presented in Table 1.

The cost of each intravenous drug administration was 
obtained from the Institute for Clinical Effectiveness and 
Health Policy (IECS) unit cost database and is estimated 
for the third-party public payer, third-party social security 
payer, and third-party private payer at $72.54, $115.59, and 
$131.56, respectively [25]. This cost included the use of the 
oncologic room to administer the drugs. We assumed that 
oral administration has no cost.

The monitoring costs and costs of AEs were estimated 
using the microcosting approach. The identification, rate of 
use, and measurement of health resources used for disease 
management were estimated by the opinion of a local expert, 
the unit costs by health sector were obtained from the IECS 
unit cost database, and the drug acquisitions costs were 
obtained from public databases and converted to wholesale 
prices [22, 23, 25]. The health resources included medical 
consultations (oncologist), laboratory tests (blood count, 

testosterone, urea, creatinine, ionogram, hepatogram, and 
blood glucose) and images (chest computed tomography 
[CT] scan with contrast, and CT pelvis and abdomen with 
contrast). The cost of prednisone as an add-on drug to treat-
ment with abiraterone, docetaxel and cabazitaxel was also 
considered. This cost was $5.95 per month. The unit cost 
per health resource and the quantities used in the monitoring 
costs are available in the ESM Tables S2 and S3.

On the other hand, the AEs included in the model 
were fatigue, hypertension, anemia, febrile neutropenia, 
thrombocytopenia, pneumonia, urinary tract infection, 
sepsis, pulmonary embolism, and vomiting. These AEs 
were grade 3/4 according to the Common Terminology 
Criteria for Adverse Events version 4 [26], and were in 
line with those reported in the clinical trials for each 
treatment [27–29]. The AEs excluded were dyspnea and 
asthenia, as their management does not require associated 
clinical practices. Prevalence rates per AEs are reported in 
ESM Table S4, and the monitoring costs and AE costs are 
presented in Table 2.

The cost of the HRR test for the private sector was 
obtained from a private laboratory in Argentina where the 
HRR test is currently performed, while the cost of the HRR 
test for the public and social security sectors were estimated 
by applying cost ratios between sectors, which were 
obtained from the IECS unit cost base [25]. We assumed 
a hypothetical scenario whereby all patients with mCRPC 
whose disease had progressed during treatment with NHAs 
are tested with HRR; there is no difference in the access rate 
by health sector. Finally, estimated HRR testing costs for the 
public, social security, and private sectors were $350.52, 
$673.27, and $680.00, respectively.

2.7  Decision Rule—Budgetary Impact Threshold

Our study employed the methodology utilized by the 
National Commission for Health Technology Assess-
ment and Clinical Excellence of the Ministry of Health 
(CONETEC, acronym in Spanish), the local Health Tech-
nology Assessment, in the country to estimate a threshold 

Table 1  Dosage, wholesale price per pack, and annual treatment costs per patient for olaparib and comparators. Source: Public database conver-
sion factor (laboratory output price) suggested by the Argentinian Ministry of Economy [22, 23]

Costs are reported in 2022 US dollars

Regimen Dosage Type of administration Pack Wholesale price 
per pack

Annual treatment 
costs per patient

Olaparib 600 mg daily Oral 150 mg * 56 $3176.32 $83,854.80

Abiraterone 1000 mg daily Oral 500 mg * 60 $2924.38 $36,392.28

Enzalutamide 160 mg daily Oral 40 mg * 120 $4477.81 $55,723.80

Cabazitaxel 25 mg/m2 every 3 weeks Intravenous 60 mg/1.5 mL *1 $4583.58 $63,336.84

Docetaxel 75 mg/m2 every 3 weeks Intravenous 80 mg/2 mL * 1 $396.24 $13,309.44
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of high budgetary impact. This approach is reported in the 
study by Pichon-Riviere and colleagues, which is particu-
larly relevant for countries lacking their own estimates 
[30]. The reference value of the high budgetary impact 
threshold is estimated at 0.00016 health spending units 
(0.00008–0.00024). The estimation of the threshold of high 
budget impact in Argentina for 2022 was made using the 
reference value and updating the estimate of total health 
expenditure. The latter is estimated using the Gross Domes-
tic Product (GDP) data and total population of Argentina, as 
well as the average of the last 10 available years of health-
care expenditure as a percentage of GDP [31, 32]. The 
threshold estimation was carried out for each healthcare sec-
tor using the per capita healthcare expenditures estimated 
and reported in the study by Espinola and colleagues [33]. 
Accordingly, it was estimated that the PMPM threshold of 
high budget impact was $0.0153 for the health system. In 
addition, the per capita healthcare expenditure values were 
used to quantify conversion factors and thus estimate the 
threshold of high budget impact for each healthcare sector. 
Therefore, the PMPM threshold of high budget impact was 
estimated at $0.0110 for the public sector, $0.0146 for social 
security, and $0.0261 for the private sector.

2.8  Sensitivity Analysis

To evaluate the effect of uncertainty associated with the 
parameters of the model on the budget impact results, 
deterministic (one-way) sensitivity analyses (DSAs) for the 
base case were performed. The parameters varied from their 
default values by ±10%. For the cost of the intervention, 
a variation of ±25% was considered given the lack of 
information on its variability.

2.9  Scenario Analysis

An alternative scenario was developed under the assumption 
that HRR testing is not accessible in the health system 
in Argentina, and consequently, it is necessary to have 
previously performed the BRCA test in order to provide 
olaparib. This scenario is not too distant from the reality in 
Argentina, given that the HRR is nowadays only available 
for a few private providers.

We estimated that 11% of the prostate cancer patients 
who progress to resistance will be BRCA receptor-positive, 
making them candidates for olaparib [9]. Moreover, 9.10 
patients must be tested to identify one patient who tests 
positive for BRCA [9]. BRCA testing costs for the public 
sector, social security, and private sector were $351.24, 
$639.52, and $681.40, respectively. These costs were 
retrieved from the IECS unit cost database [25].

2.10  Model Validation

The model structure and calculations were reviewed and 
validated by academic experts from the IECS, and all input 
parameters were initially reviewed and validated by a local 
oncologist expert. Suggestions for revision and/or adaptation 
were addressed prior to conducting the analysis.

3  Results

3.1  Target Population

For a cohort of 1,000,000 men, the target population 
comprised 26 individuals each year. The target population 
estimate is available in ESM Table S5.

3.2  Budget Impact Analysis

Table 3 shows the budget impact detailed by health sector, 
year, and cost component. The net impact is positive for 
every year and for the health sector, and shows a growing 
trend. Drug acquisition and testing are the most relevant 
cost drivers. The estimation shows savings related to the 

Table 2  Monthly monitoring costs per patient and adverse event 
costs, by healthcare sector. Source: Estimation using the microcosting 
approach, with cost sources from the IECS BCU and public databases 
[22, 23, 25]

Costs are reported in 2022 US dollars

Public sector Social security Private sector

Monthly monitoring costs per patient

 Olaparib $47.35 $60.16 $67.29

 Abiraterone $22.43 $27.28 $29.74

 Enzalutamide $16.49 $21.33 $23.79

 Cabazitaxel $54.62 $68.51 $75.80

 Docetaxel $54.62 $68.51 $75.80

Adverse event costs

 Fatigue $52.63 $70.81 $84.07

 Hypertension $400.70 $667.73 $1273.42

 Anemia $981.24 $1489.04 $1858.03

 Febrile neutropenia $3989.81 $4538.85 $5426.60

 Thrombocytopenia $346.71 $377.54 $392.06

 Pneumonia $1983.01 $2697.09 $4325.86

 Urinary tract 
infection

$25.79 $43.57 $49.12

 Sepsis $3626.48 $4721.55 $7240.62

 Pulmonary 
embolism

$1317.51 $1904.89 $3256.12

 Vomiting $307.81 $538.28 $982.94
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cost of management of adverse effects and administration 
of the treatment.

For the third-party public payer, the budget impact is 
$56,767 in year 1 and $112,588 in year 5; for the third-
party social security payer, the incremental cost is $205,550 
in year 1 and increases up to $417,065 in year 5; and for the 
third-party private payer, the budget impact is $271,476 in 
year 1 and $544,314 in year 5. For all perspectives of the 
analyses, drug costs were the most relevant cost drivers. The 
acquisition cost of the drugs in the budget impact represents 
approximately 97% for the third-party public payer and 92% 
for the remaining two perspectives of analyses.

In Fig. 2, we report the current and projected PMPM 
budget impact associated with the inclusion of olaparib for 
each healthcare sector and the total national health system. 
On average, the introduction of olaparib increased the cost 
by $0.007 PMPM, $0.025 PMPM, and $0.033 PMPM for 
the third-party public, social security, and private payer sec-
tors, respectively. The budgetary impact in the public sec-
tor is noted to stay below the threshold for high budgetary 
impact, while in the social security and private sectors, it 
moderately exceeds this threshold. To obtain the budgetary 
impact PMPM of the total health system, we performed a 
weighted average of the results of the three health sectors 
and their coverage rates (38%, 46%, and 16% for the public, 
social security, and private sectors, respectively). The results 
of the PMPM budgetary impact for the health system were 
approximately $0.0191 PMPM, being slightly higher than 
the estimated budgetary high impact threshold of 0.0153.

If we extrapolate the results to the total population in 
Argentina, comprising around 16 million adult males, the 
expected number of patients would be around 416 and would 
represent a weighted average total cost to the health system 
of approximately $5,959,200.

3.3  Sensitivity Analysis

The one-way sensitivity analysis results for the third-party 
social security payer are depicted in Fig. 3. The acquisition 
cost of olaparib is the parameter that has the most impact 
on the budget, followed by the mean duration of treatment. 
When the acquisition cost of olaparib was increased by 25%, 
the net budget impact was increased to 39.91%, and when 
the duration of the treatment with olaparib was increased 
by 10%, the net budget impact was increased to 14.65%. 
When mean body surface area (square meters) was reduced 
by 10%, the net budget impact was increased to 5.42%, and 
when the market rate of olaparib in the first-year increased 
by 25%, the net budgetary impact increased to 4.57%. The 
remaining parameters have a lower impact (<3%) on the net 
budget impact. These results are also similar across the other 
perspectives. ESM Fig. 1 and Fig. 2 are available with the 

results of the sensitivity analysis for the public and private 
sectors.

3.4  Alternative Scenario

3.4.1  Target Population

For a cohort of 1,000,000 males, the target population 
comprised 16 individuals each year. For the alternative 
scenario, we assumed that all epidemiological parameters 
were fixed during the timeframe of the analysis, and thus the 
size of the target population remains unchanged.

3.4.2  Budget Impact Analysis

In Fig. 4, the results of the alternative scenario are presented, 
only testing the target population with BRCA. The net budg-
etary impact is lower compared with the base case due to the 
lower number of patients who are candidates for olaparib 
after the test.

4  Discussion

This study estimated the budget impact of the coverage 
of olaparib for the treatment of mCRPC in Argentina. 
Considering a hypothetical cohort of 1,000,000 individuals 
who were covered and an estimated wholesale price 
for olaparib of $3176 per 150  mg box of 56 pills, the 
introduction of olaparib resulted in incremental costs. Our 
findings show that the sum of the net budget impact for the 
5 years was $412,391, $1,515,073 and $1,986,039 for the 
third-party public, social security, and private payer sectors, 
respectively. The drug cost accounted for 97% of the budget 
impact for the public sector and 92% for the social and 
private sectors. The estimation shows savings related to the 
cost of management of adverse effects and administration of 
the treatment. The results of the weighted average budgetary 
impact for the health system was approximately $1,152,683, 
being slightly higher than the estimated budgeted high 
impact threshold.

Our findings reflect that the incremental cost estimated 
for the third-party public payer perspective falls below 
the high budgetary impact threshold, whereas for the 
third-party social security and private payer sectors, the 
estimated results surpass the threshold. One reason that 
explains these findings is because the public sector has 
the lowest market share for olaparib, meaning that the tar-
get population is smaller. In Argentina, depending on the 
sector, the population has access to the most advanced 
technologies, while others must wait hours for basic tech-
nologies (such as an appointment with the medical doctor) 
[34]. Our modeling strategy tries to capture those nuances, 
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Table 3  Absolute budget impact for the current (without olaparib) and projected scenario (with olaparib) for a third-party payer

Costs are expressed in 2022 US dollars

HRR homologous recombination repair

Current scenario (A) Projected scenario (B) Budget impact (C)

Cost component Year 1 Year 2 Year 3 Year 4 Year 5 Year 1 Year 2 Year 3 Year 4 Year 5 Year 1 Year 2 Year 3 Year 4 Year 5

Third-party public 
payer

 Drug acquisition $511,474 $511,474 $511,474 $511,474 $511,474 $566,489 $576,945 $589,197 $603,558 $620,401 $55,014 $65,471 $77,722 $ 92,084 $108,926

 Drug 
administration

$9633 $9633 $9633 $9633 $9633 $8902 $8787 $8652 $8492 $8305 − $731 − $846 − $981 − $1140 − $1328

 Monitoring $5662 $5662 $5662 $5662 $5662 $5906 $5951 $6002 $6062 $6131 $244 $288 $340 $399 $469

 Adverse events $29,044 $29,044 $29,044 $29,044 $29,044 $27,515 $27,332 $27,116 $26,863 $26,565 − $1529 − $1712 − $1928 − $2181 − $2479

 HRR test – – – – – $3768 $4397 $5131 $5991 $6999 $3768 $4397 $5131 $5991 $6999

 Total cost $555,813 $555,813 $555,813 $555,813 $555,813 $612,580 $623,411 $636,098 $650,967 $668,401 $56,767 $67,597 $80,285 $95,154 $112,588

Third-party social 
security payer

 Cost component Year 1 Year 2 Year 3 Year 4 Year 5 Year 1 Year 2 Year 3 Year 4 Year 5 Year 1 Year 2 Year 3 Year 4 Year 5

 Drug acquisition $511,474 $511,474 $511,474 $511,474 $511,474 $700,824 $738,645 $782,936 $834,825 $895,644 $189,349 $227,171 $271,462 $323,351 $ 384,170

 Drug 
administration

$15,350 $15,350 $15,350 $15,350 $15,350 $11,113 $10,502 $9780 $8927 $7918 − $4237 − $4848 − $5569 − $6423 – $ 7,432

 Monitoring $7094 $7094 $7094 $7,094 $7094 $8160 $8371 $8615 $8899 $9228 $1065 $1276 $1521 $1804 $ 2,134

 Adverse events $34,118 $34,118 $34,118 $34,118 $34,118 $28,156 $27,605 $26,951 $26,178 $25,260 − $5962 − $6513 − $7167 − $7941 – $ 8,858

 HRR test – – – – – $25,335 $29,557 $34,497 $40,279 $47,051 $25,335 $29,557 $34,497 $40,279 $ 47,051

 Total cost $568,037 $568,037 $568,037 $568,037 $568,037 $773,587 $814,679 $862,780 $919,109 $985,101 $205,550 $246,643 $294,743 $351,072 $ 417,065

Third-party private 
payer

 Cost component Year 1 Year 2 Year 3 Year 4 Year 5 Year 1 Year 2 Year 3 Year 4 Year 5 Year 1 Year 2 Year 3 Year 4 Year 5

 Drug acquisition $511,474 $511,474 $511,474 $511,474 $511,474 $762,442 $811,307 $868,527 $935,559 $1,014,119 $250,967 $299,833 $357,053 $424,084 $502,645

 Drug 
administration

$17,470 $17,470 $17,470 $17,470 $17,470 $11,433 $10,549 $9504 $8267 $6804 − $6037 − $6921 − $7966 − $9203 − $10,666

 Monitoring $7843 $7843 $7843 $7,843 $7843 $9462 $9773 $10,134 $10,553 $11,038 $1620 $1931 $2292 $2710 $3195

 Adverse events $41,961 $41,961 $41,961 $41,961 $41,961 $33,988 $33,232 $32,334 $31,268 $30,001 − $7973 − $8729 − $9627 − $10,693 − $11,959

 HRR test – – – – – $32,899 $38,382 $44,797 $52,306 $61,099 $32,899 $38,382 $44,797 $52,306 $61,099

 Total cost $578,747 $578,747 $578,747 $578,747 $578,747 $850,224 $903,243 $965,296 $1,037,952 $1,123,061 $271,476 $324,496 $386,549 $459,205 $544,314
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and together with the DSA results, our findings allow deci-
sion makers to support coverage or reimbursement policy 
decisions depending on the sector. For instance, the price 
has a relevant impact on the budget, which may reflect on 
rebates or discounts discriminated according to the health 
sector. On the other hand, it is important to highlight that 
an incremental cost result surpassing the predetermined 
threshold serves as a signal to the health system regard-
ing its financing approach. Decision makers should thor-
oughly evaluate various coverage alternatives. In certain 
instances, these outcomes have led to the implementation 
of discount or phased introduction policies.

No budget impact evidence was found in other low- 
and middle-income countries to compare our results. 

Economic evidence of olaparib for the management of 
mCRPC is mostly in the form of economic evaluation in 
the high-income settings. For instance, from the US payer 
perspective, Li and colleagues found that olaparib is not cost 
effective in comparison with control treatment in mCRPC 
patients [35]. On the other hand, Su et al. estimated the 
cost effectiveness of olaparib in mCRPC with multiple 
alterations in genes involved in DNA repair, using the US 
payer perspective [15]. Two scenarios were analyzed—one 
in which patients had to have at least one genetic alteration 
in BRCA1, BRCA2 and the ATM gene (scenario A), and one 
in which the remaining patients could have alterations in any 
of the 15 prespecified genes (scenario B). In scenario A, the 
estimated incremental cost-effectiveness ratio (ICER) was 

Fig. 2  Budget impact per 
member per month associated 
with the inclusion of olaparib 
for each health security system. 
Costs are expressed in 2022 US 
dollars

Fig. 3  Tornado diagram for the one-way sensitivity analysis on the net budget impact. Results are for the third-party social security payer. HRRm 
homologous recombination repair mutation
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$116,903 per quality-adjusted life-year (QALY) gained. In 
scenario B, olaparib yielded an additional 0.068 QALYS 
and saved $1980 compared with standard care, making it a 
cost-saving option. From the US payer perspective, a similar 
cost-saving result was estimated by Xu and colleagues [16], 
yet they found no cost-effective results when they ran the 
analyses for China. Lastly, for the UK, the National Institute 
for Health and Care Excellence (NICE) found that the most 
likely cost-effectiveness estimates are within what NICE 
considers an acceptable use of National Health System 
resources [36].

The current study has some limitations to note. First, due 
to the absence of local epidemiological evidence, data from 
other countries and contexts were utilized. While we had a 
local oncology expert who reviewed, adapted, and validated 
the epidemiological evidence for the Argentine context, it is 
important to highlight that relying on a single expert is also 
a limitation. Second, our findings rely on market share pro-
jections for olaparib, which introduces an element of uncer-
tainty. We tested this uncertainty in the DSA, but based on 
the analyses, the parameters seem not to drive big changes in 
the final outcomes of the BIM. On the other hand, we relied 
on indirect estimates to calculate the HRR test cost for the 
third-party social security and public payer perspectives. In 
addition, given that the HRR test is only available in Argen-
tina through some private providers, and we did not have 
available information regarding future rates of test accessi-
bility, we assumed a hypothetical scenario where there were 
no differences in the rate of access based on healthcare.

In addition, the study proposed a high budgetary impact 
threshold to guide decision makers, although we highlight 
that it is only a reference value that must be taken with 
caution. The estimates are based on preliminary empirical 

estimates performed by Pichon-Riviere and colleagues 
[30]. In order to have more precise estimates, further 
research is required to estimate the threshold based on the 
economic productivity for each health system perspective. 
Furthermore, given the current macroeconomic conditions in 
Argentina, it is important to approach the presented results 
with caution and give particular attention to the fluctuation 
of drug prices and the clinical management of the condition.

In addition, an interesting point for discussion, based on 
the results, revolves around the criteria of efficiency and 
affordability surrounding the definitions of thresholds in 
economic evaluation studies to guide decision making. 
The cost-effectiveness threshold represents the healthcare 
system’s marginal opportunity cost to finance one QALY. 
Therefore, it also reflects the affordability of that healthcare 
technology. However, in the case of costly innovative 
interventions with a significant budget impact, it is likely 
that the opportunity cost to cover the technology exceeds the 
previously defined cost-effectiveness threshold, assuming 
fixed budgets. Thus, a high budget impact becomes a reason 
to reduce the price, either directly or indirectly (e.g., by 
lowering the cost-effectiveness threshold).

On the other hand, if the budget impact analysis (BIA) 
remains separate from the cost-effectiveness analysis, the 
BIA informs decision makers about the size of financial 
adjustments needed to adopt the new technology. These 
adjustments could include a reduction in the price of the new 
technology, but could also involve disinvestments in other 
technologies and raising additional funds. In the context of 
public healthcare systems, this would imply an increase in 
government funding. In the social security or private sectors, 
this would mean higher premiums or patient co-payments. 

Fig. 4  Budget impact per 
member per month associated 
with the alternative scenario 
of the inclusion of olaparib for 
each health security system. 
Costs are expressed in 2022 US 
dollars
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Therefore, keeping the budget impact separate provides not 
only more options but also more responsibility to the deci-
sion maker.

5  Conclusion

The incorporation of olaparib, a therapy now recommended 
by evidence-based guidelines, for the treatment of mCRPC 
was associated with increased costs for all three health sys-
tems in Argentina. These findings are informative to support 
policy decisions aimed at expanding current prostate cancer 
treatment.
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tary material available at https:// doi. org/ 10. 1007/ s41669- 024- 00508-4.
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