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Abstract

Objectives To perform a budget impact analysis (BIA) of introducing olaparib as maintenance therapy in women who have
BRCA mutations (BRCAm) with platinum-sensitive recurrent ovarian cancer (PSROC) in combination with bevacizumab
in Argentina.

Methods A BIA model was used to analyse over a 5-year time horizon the change in the health system’s budget following
the adoption of olaparib as maintenance therapy in BRCAm patients with PSROC. The BIA for each year was estimated by
comparing the cost difference between the current scenario (treatment with bevacizumab) and the new scenario (the addi-
tion of olaparib) for a third-party payer. The BIA is estimated at the national health system level, and by healthcare sectors
in Argentina (public sector, social security and private sector). International and national epidemiological data were used to
determine the target patient population. Clinical efficacy, safety outcomes and duration of treatments were obtained from the
pivotal clinical study report. Relevant direct medical costs were obtained from public data in Argentina and expert consulta-
tion. All the costs are reported in US dollars as of October 2022 ($1 = 152.59 Argentine pesos). A scenario analysis assessed
the full coverage of the homologous recombination deficiency (HRD) test in Argentina. In addition, one-way sensitivity
analysis was conducted to evaluate the model robustness.

Results For a third-party payer with a cohort of 1,000,000 women covered, the estimated target population was 2 individuals
in year 1 and 6 individuals in year 5. The incorporation of olaparib, with a wholesale price per pack of $3176.32, was associ-
ated with a weighted average of the budget impact per member per month (PMPM) of $0.062 for the national health system,
being above the estimated health system budget impact threshold ($0.0153). By healthcare sector, the results of budget impact
PMPM for year 5 ranged between $0.08 (public sector) and $0.114 (private sector). For all perspectives, the variables that
most influenced the budget impact was the incidence of ovarian cancer, the drug acquisition cost and the treatment duration.
Conclusions The introduction of olaparib for the treatment of BRCAm women with PSROC has a high budget impact for
all three health systems in Argentina.

1 Introduction

Ovarian cancer (OC) is the eighth most frequent cancer in
women in Argentina, representing 3.5% of all cancers among
women and ranking sixth in mortality in the overall popula-
tion. In 2020, 1393 deaths associated with OC were esti-
mated in Argentina (approximately six deaths per 100,000
inhabitants per year), representing 4.1% of cancer deaths in
women [1, 2]. Moreover, in Argentina, OC represents the fif-
teenth cause of loss of disability-adjusted life years (DALYs)
with an estimate of 100.4 DALY per 100,000 inhabitants
[2]. Given that symptoms (gastrointestinal dysfunction and

Extended author information available on the last page of the article

ascites, abdominal distention, abdominal or pelvic pain,
fatigue and peripheral neuropathies) usually appear late or
are attributed to other diseases [3], approximately 75% of
OC are diagnosed in advanced stages (III and IV) [4, 5],
with a 5-year survival from diagnosis of approximately 46%.

Treatment for advanced stages is complete or optimal
cytoreductive surgery (whenever possible) followed by
platinum-based chemotherapy (cisplatin or carboplatin) plus
taxanes (paclitaxel or docetaxel). Although most OCs usu-
ally respond well to this approach, it is estimated that 80%
of advanced cases will suffer a recurrence of the primary
cancer, which is generally incurable [4-6]. In part, the sever-
ity of the recurrence is determined by the sensitivity to treat-
ment with platinum-based chemotherapy, dividing patients
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Key Points for Decision-Makers

Over a 5-year period, the budget impact associated

with the incorporation of olaparib for the treatment mix
of ovarian cancer steadily increased across all three
healthcare sectors, i.e. public, social security and private,
signifying a growing financial burden on the healthcare
system.

Managed entry agreements (MEAs) may represent
potential mechanisms to further explore to address the
financial challenges associated with introducing new
drugs, particularly in the context of fragmented health-
care systems such as Argentina.

There is a need for further research, particularly in
assessing the cost-effectiveness of olaparib treatment
in the Argentine context to complement the findings
presented here.

into platinum-sensitive and platinum-resistant depending
on whether the recurrence occurs after or before 6 months,
respectively. For those patients with optimal surgery, chemo-
therapy treatment is usually accompanied by bevacizumab.
The use of maintenance therapies is aimed at prolonging
life, delaying progression and improving the patient's quality
of life. Among the maintenance therapies are inhibitors of
the enzyme poly (ADP-ribose) polymerase (PARP) [4]. This
family is composed of olaparib, rucaparib, niraparib and
veliparib. For those patients who received bevacizumab dur-
ing treatment, the same technology is used as maintenance
therapy, and the only drug in addition to bevacizumab tested
for these patients is olaparib.

The combination of olaparib with bevacizumab as main-
tenance therapy has shown clinical improvements in this
population (overall survival, progression-free survival and
time to second relapse) [7, 8]. However, the economic evi-
dence is mixed in the international literature and scant in
Argentina. In the USA, in a cost-effectiveness analysis of
olaparib in combination with bevacizumab compared with
bevacizumab monotherapy for the first-line maintenance
treatment of homologous recombination deficiency-positive
advanced OC, the authors estimated an incremental cost-
effectiveness ratio (ICER) of $56,863 per quality-adjusted
life year (QALY), which is well below the willingness-to-
pay threshold of $100,000 per QALY [9]. On the other hand,
the UK National Institute for Health and Care Excellence
(NICE) in its appraisal TA693 did not recommend olapa-
rib plus bevacizumab maintenance treatment for routine
National Health Service use since the ICER is above the
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cost-effectiveness threshold (£30,000 per QALY) [10]. In
the Latin American region, Torres-Toala and colleagues
[11] estimated the budget impact of introducing olaparib as
maintenance therapy in BRCA-mutated (BRCAm) women
with platinum-sensitive recurrent OC, from the perspective
of the Peruvian Social Health Insurance. The authors found
that the clinical benefit of replacing the ‘watch and wait’
strategy with olaparib in a group of patients without any cur-
rent therapeutic option available provides predictable costs
for supporting the planning and decision-making process of
payers in Peru. Lastly, in Argentina, Alcaraz and colleagues
estimated the budget impact for olaparib as maintenance
therapy in patients with epithelial OC who have responded
to first-line platinum-based chemotherapy treatment [12].
They found that the budget impact was high.

In 2020, the US Food and Drug Administration (FDA)
granted approval to olaparib to include its use in combina-
tion with bevacizumab for first-line maintenance treatment
of homologous recombination deficient (HRD)-positive
advanced OC [13], based on the findings from PAOLA-1 [7].
Similarly, the European Medicines Agency (EMA) approved
olaparib for the HRD-positive advanced OC population [14].
The National Administration of Drugs, Food, and Technol-
ogy (ANMAT) is a decentralised entity of the Ministry of
Health of Argentina, tasked with primary responsibilities
including the oversight and regulation of the health and qual-
ity standards of medical products, encompassing monitoring
of adverse effects and activities associated with their produc-
tion and distribution, as well as initiatives aimed at preven-
tion and protection of public health. In Argentina, ANMAT
approved olaparib for the maintenance treatment in patients
with ovarian cancer who have positive BRCA mutation and a
partial or positive response to the first treatment with chemo-
therapy [15]. Yet, there is no approval for the HRD-positive
advanced OC population, and there is no evidence whether
this combination of olaparib to bevacizumab provides addi-
tional clinical benefits with reasonable cost.

This study aimed to estimate the budget impact of the
addition of olaparib to bevacizumab for the first-line main-
tenance treatment of patients with advanced OC. In the base-
case results, we estimated the budget impact for the BRCA
mutation and partial or positive response to the first treat-
ment with chemotherapy OC population. In a scenario analy-
sis, we included the HRD-positive advanced OC population
to provide insights on the potential budget impact of olapa-
rib combined with bevacizumab. This latter scenario further
extends the estimates previously provided by Alcaraz and
colleagues [12] and provides economic evidence to inform
policy decision-making related to the approval or inclusion
of the treatment in the national benefit package in Argentina.
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2 Methods
2.1 Model Structure

A global budget impact model (BIM) was developed in
Microsoft Excel 2010 by AstraZeneca following the princi-
ples of good practice in budget impact modelling [16]. The
global BIM model was adapted and evaluated to the Argen-
tinian settings to estimate two scenarios over a 5-year time
horizon: one where the current first-line maintenance treat-
ment landscape continues without the addition of olaparib
(current scenario) and the other where olaparib was added
to bevacizumab in the first-line maintenance treatment land-
scape (projected scenario). The 5-year time horizon was
defined on the basis of both the relevance for the budget
holder and in line with the principles of good practices for
reporting BIAs [16]. All the epidemiological parameters and
the market shares input of the model were estimated and
validated on the basis of the local clinical oncologist expert
member of the research team. The BIM estimates the budget
impact in terms of absolute terms, relative terms (the ratio
of the projected scenario and the current scenario) and per-
member per-month (PMPM) terms under the perspective
of the third-party health system payer. In this paper, when
referring to PMPM, we are considering one million women
covered. In other words, we refer to per-women per-month.
Therefore, we adjusted the PMPM estimates by sex applying
the following formula:

B;
(1,000, 000 women/12 month) @)

PMPM =

In Eq. (1), p; represent the net budget impact for the
healthcare sector ‘i’

In addition, the results were presented disaggregated
by healthcare sectors. In Argentina, the healthcare system
is decentralised 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. The social security sector
provides coverage to public and private workers, and there
is one nationwide social health insurance fund for retired
workers [Programa de Asistencia Médica Integral (PAMI)],
which is broadly comparable to Medicare in the USA. On
the other hand, 16% of individuals are covered by the pri-
vate sector. This sector provides coverage to people from
social security coverage contracting private supplementary
plans but also people enrolled on an individual basis through
direct and voluntary payments. Lastly, approximately 38%
of the population is covered by the public sector [17]. All
Argentinian citizens and residents, including foreign workers
or tourists, can get healthcare from public facilities.

The model followed the Professional Society for Health
Economics and Outcomes Research (ISPOR) Task Force for
reporting budget impact analysis in health [16]. No discount
rates nor adjustment for inflation were considered. The ana-
lytical structure of the BIM is reported in Fig. 1.

2.2 Target Population

The target population for analysis was adult women with
advanced [International Federation of Gynaecology and
Obstetrics (FIGO) stage III and IV] high-grade epithelial
ovarian, fallopian tube or primary peritoneal cancer who are
in complete or partial response to first-line platinum-based
chemotherapy and whose cancer is associated with a posi-
tive tumour homologous recombination deficiency (HRD)
status. However, due the limited access of the HRD test in
Argentina at the time of analysis, in the base-case analy-
sis the population was estimated on the basis of a positive
BRCA gene test.

In a scenario analysis, we assessed the HDR-positive
advanced OC population.

2.3 Epidemiological Parameters

The starting point was a hypothetical cohort of 1,000,000
women. Of these, the incidence of OC was estimated at
97 per 1,000,000 women [18], with 75% being advanced
stages (n = 73) [3]. Of these, 67.5% [4] were considered as
high-grade serious disease (n = 49). The BRCA test was
estimated to be performed for the initial year in 40% of the
women. For the following years, we assume an increasing
testing rate. Thus, for year 2, year 3, year 4 and year 5, the
testing rate is 60%, 80%, 100% and 100%, respectively.
The assumption was based on the local clinical oncologist
expert opinion. The assumption was relaxed in the sensitiv-
ity analysis to estimate the impact of the assumption in the
outcomes of the model. It was estimated that 24.1% [19] of
these patients are BCRA1 and BCRA2 receptor positive. For
both cases, 68% [20] were estimated to have received first-
line chemotherapy with bevacizumab and 69% [21] showed
a positive response to this treatment.

2.4 Intervention and Comparators

The intervention was olaparib in combination with bevaci-
zumab. The dose, frequency and treatment duration were
based on the PAOLA-1 trial [7]. The mean duration of treat-
ment with olaparib was equal to 18.14 months, according to
the analysis of PAOLA-1 trial [7]. Comparators were chosen
on the basis of the current treatment landscape for patients
with advanced high-grade epithelial ovarian, fallopian tube
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Fig. 1 Analytical structure of
the budget impact model. FIGO
International Federation of
Gynaecology and Obstetrics,
OC ovarian cancer
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or primary peritoneal cancer. In Argentina, bevacizumab is
the therapy currently indicated for patients with advanced
high-grade epithelial ovarian, fallopian tube or primary peri-
toneal cancer. The dosing, frequency and treatment duration
were based on the trial publication [22].

2.5 Market Share

Patients were distributed to the different treatment regimens
according to specified current and projected market shares
that were estimated by the local clinical oncologist expert
opinion. Annual budget impact for olaparib was determined
for a current market share analysis (current scenario), in
which olaparib had zero market shares versus comparator,
and a projected market share analysis (projected scenario),
in which olaparib and the comparator treatment had market
shares. Market shares are reported according to each health-
care sector of the Argentine health system (third-party public
payer, third-party social security payer and third-party pri-
vate payer). The market share data are reported in Support-
ing Information Table S1.

2.6 Cost Parameters

The direct medical costs considered in the model were clas-
sified into the following categories: testing cost, drug acqui-
sition costs, drug administration costs, monitoring costs and
adverse events costs. All costs were estimated in Argentine
pesos (ARS) as for October 2022 and were expressed in
USD ($1 = 152.59 ARS) [23].

For the base-case analysis, testing costs considered the
cost of the BRCA test. Based on the Institute for Clinical
Effectiveness and Health Policy (IECS) Unit Cost database
[24], the cost of the BRCA test was $351, $640 and $681 for
the third-party public payer, third-party social security payer
and third-party private payer, respectively.

Drug acquisition costs were obtained from public data-
bases that report the retail price of drugs marketed in
Argentina [25]. We used the most recent retail price at the
moment to perform the analysis (October 2022), and we
converted the retail prices to ex-factory prices by applying
the conversion factor suggested by the Argentinian Ministry
of Economy [26]. For each drug, the total drug acquisition

cost was estimated from the ex-factory prices, the dosage
of the therapy administered and the mean duration of treat-
ment. For all drugs, we assumed there was no wastage. The
drug acquisition costs are the same for the three health-
care sectors. For drugs administered according to weight,
a mean patient weight of 72.62 kg was used. The mean age
of patients with OC [7, 8] and the weight information of the
women were retrieved using the National Survey for Risk
Factors in Argentina [27]. The cost per-pack and monthly
treatment costs per-patient for the interventions and com-
parators are presented in Table 1.

The cost of each intravenous drug administration is esti-
mated for the third-party public payer, the third-party social
security payer and the third-party private payer at $73, $116
and $132, respectively. This cost included the use of the
oncologic room to administer the drugs. We assume that oral
administration has not cost. The costs were estimated on the
basis of the IECS Unit Cost database [24].

The monitoring costs and the costs of adverse events were
estimated using the micro-costing approach. The identifica-
tion, rate of use and measurement of health resources used
for the disease management were estimated by the opinion
of a local expert, and the unit costs by health sector were
obtained from the Institute for Clinical Effectiveness and
Health Policy (IECS) unit cost database [24]. The health
resources include medical consultations (oncologist), labo-
ratory tests (blood count) and images (chest CT scan with
contrast). The cost of disease management is presented in
Table 2. The unit cost per health resource and the quantities
used in the estimation of disease management are available
in Supporting Information Table S2.

The adverse events (AEs) included in the model were
hypertension, anaemia, febrile neutropenia and diarrhoea.
The included adverse events are grade 3/4 AEs with inci-
dences of greater than 2% and are in line with those reported
in the clinical trials for each treatment [7]. The AEs excluded
are lymphopenia as it is not considered a treatment-relevant
toxicity, and fatigue as it is an adverse event whose manage-
ment does not require associated clinical practices. The cost
per AE is presented in Table 2, and the prevalence rates per
AEs are reported in Supporting Information Table S3.

Table 1 Dosage, ex-factory cost per-pack, and monthly treatment cost per-patient for the intervention and comparators. Costs are reported in

USD ($)
Regimen Dosage Type of administration Pack Ex-factory cost Monthly treat-
per-pack ment cost per-
patient
Olaparib 600 mg daily Oral 150 mg*56 $3176 $6906
Bevacizumab 15 mg/kg every 3 weeks Intravenous 400 mg/16ml*1 $2207 $8023
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2.7 Model Validation

The model structure and calculations were reviewed and val-
idated by the research team composed of health economists,
a decision-analytic modeller, public health researchers, epi-
demiologists and a clinical oncologist. All input parameters
were initially reviewed and validated by the local clinical
oncologist expert. Suggestions for revision and/or adaptation
were addressed prior to conducting the analysis.

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) were
performed. The parameters were varied according to its con-
fidence interval or, when this information was missing, by
+20%. For the market shares values, we varied the first-year
base-case value by +20%. To vary the base-case value for
year 2 onward, we used the same variation between year 1
and the rest of the years reported in the base-case values.
When necessary for year 2 onward, we capped the market
share upper value at 100%.

2.9 Scenario Analyses

To be eligible to receive olaparib, it is required to test the
HRD. However, as the accessibility to the test is limited in
Argentina, in our base-case analyses we included patients
with BRCA test. Despite that the assumption is not far dis-
tant from the Argentinian current clinical practice, we evalu-
ated a scenario where the HRD test is fully available for the
population. We assume that 58.3% of the patients who per-
formed the HRD test were positive [7], and we included the
cost of the HDR test. All the remaining parameters remained
fixed.

Table2 Monthly monitoring costs per-patient for olaparib and the
comparator and adverse events management costs, according to the
healthcare sector. Costs are reported in USD, 2022

Regimen and AE Public sector Social security Private sector

Monitoring
Olaparib $26 $30 $39
Bevacizumab $26 $30 $39

Adverse events
Hypertension $398 $665 $1271
Anaemia $981 $1489 $1858
Febrile neutropenia  $3921 $4470 $5358
Diarrhoea $776 $984 $1199

Source: Healthcare unit cost resources were estimated on the basis of
the Institute for Clinical Effectiveness and Health Policy (IECS) Unit
Cost database
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To obtain an estimate of the cost for the HRD test in
Argentina, an indirect estimation was performed in which
the ratio between BRCA test cost and HRD test cost in Uru-
guay was applied to the cost of the BRCA test in Argentina.
The cost estimates were estimated on the basis of the data-
base of the sponsor of the study. Thereby, HRD testing costs
for the public sector, social security and the private sector
correspond to $1609, $2945 and $3122, respectively.

2.10 Decision Rule—Budgetary Impact Threshold

This study used the methodology for estimating a threshold
of high budgetary impact proposed by Pichon-Riviere and
colleagues for countries without their own estimates [28].
According to this report, 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 the estimation of total
health expenditure. This latter is estimated using data from
the gross domestic product (GDP) and total population of
Argentina, and the average of the last 10 available years of
healthcare expenditure as a percentage of GDP [29, 30]. The
threshold estimation was carried out for each health perspec-
tive, using the per capita healthcare expenditures estimated
and reported in the study by Espinola and colleagues [31].
Accordingly, it was estimated that the PMPM threshold of
high budget impact is $ 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 sec-
tor perspective. So, the PMPM threshold was estimated as
$0.0110 for the public sector, $0.0146 for social security and
$0.0261 for the private sector.

3 Results
3.1 Target Population

For a cohort of 1,000,000 women, the target population is
estimated as 2 for year 1 and 6 for year 5, because there is
an assumption around the growth in the application of the
BRCA, starting in year 1 with a rate of testing of 40% and
rising to 100% in year 4. Further details can be found in
Supporting Information Table S4.

3.2 Budget Impact Results

Table 3 presents the budget impact detail by year, health
security system and cost component. The net impact is posi-
tive for every year and increases through time. For the third-
party public payer, the absolute budget impact was $147,590
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in year 1 and $952,090 in year 5. For the third-party social
security payer, the absolute budget impact is $229,981 in
year 1 and increases up to $1,318,848 in year 5. Finally, for
the third-party private payer, the absolute budget impact is
$255,134 in year 1 and $1,373,834 in year 5.

For all perspectives of analyses, drug costs and testing
costs were the most relevant cost drivers. The drug acquisi-
tion costs and the testing costs together concentrated, on
average, 98% of the total absolute budget impact in the three
sectors, respectively. In addition, the relative budget impact
(the ratio of the projected scenario and the current scenario)
for the third-party public payer is 83% and 214% for year 1
and year 5, respectively. For the third-party social security
payer, the relative budget impact for year 1 is 128% and for
year 5 is 294%. For the third-party private payer, the relative
budget impact for year 1 is 141% and for year 5 is 304%.

In Fig. 2, we show the projected PMPM (or, as stated
previously, per-women per-month) budget impact associ-
ated with the addition of olaparib to the regular treatment
with bevacizumab for the three perspectives of the analysis,
and the total national health system. As an average for the
5-year horizon time, the introduction of olaparib increased
the per-year cost to $0.047 PMPM, $0.069 PMPM and
$0.074 PMPM for the public, social security and private sec-
tor, respectively. Except for year 1 in the third-party private
payer, in all the years and for all the healthcare subsystems,
the PMPM budget impact surpassed the budgetary impact
threshold.

To obtain the budgetary impact PMPM of the total
health system, we made a weighted average of the results
of the three health sectors and their coverage rates (38%,
46% and 16% public sector, social security and private sec-
tor, respectively). For the health system average, the 5-year
mean PMPM budget impact equals to $0.0618, which is
above the health system budgetary impact threshold equal
to $0.0153.

3.3 Sensitivity Analyses

Figure 3 reports the tornado diagram for all the three per-
spectives of analyses. For all perspectives, the variables
that most influence the results of the budget impact analysis
are the incidence of OC, the drug acquisition cost and the
treatment duration. When we varied the incidence of OC by
+20%, the absolute budget impact for year 5 varied from
$761,672 to $1,142,509, from $1,054,974 to $1,582,460 and
from $1,099,067 to $1,648,601 for the third-party public
payer, the third-party social security payer and the third-
party private payer, respectively. Moreover, when we var-
ied the drug acquisition cost by +20%, the absolute budget
impact for year 5 varied from $831,593 to $1,072,588,
from $1,181,979 to $1,455,455 and from $1,234,716 to

$1,512,952 for the third-party public payer, the third-party
social security payer and the third-party private payer,
respectively. Lastly, varying the treatment duration by
+20% yields an absolute budget impact that ranges from
$840,376 to $1,063,805, from $1,186,104 to $1,451,592 and
from $1,233,935 to $1,513,733 for the third-party public
payer, the third-party social security payer and the third-
party private payer, respectively. In Supporting Information
Fig. 1, we reported the tornado diagrams for year 5 using
the PMPM results.

3.4 Scenario Analysis

A hypothetical scenario was made where the HRD testing is
available and marketed for patients in Argentina. In this case,
the target population was 5 in year 1, and increases up to 13
in year 5. Further details can be found in Supporting Infor-
mation Table S5. Table 4 presents the absolute and PMPM
budget impact for the three healthcare sectors. The absolute
budget impact is increasing over the years and for all the
healthcare sectors. For example, for the third-party public
payer, the absolute budget impact is $476,390 in year 1 and
increases up to $3,049,165 in year 5. On the other hand, the
PMPM budget impact exceeded the budget impact threshold
for all the years and all the perspectives.

When we compared the budget impact between the
base-case results and the scenario results, we found that the
budget impact is approximately 2.2 times higher in the sce-
nario results. The difference is driven by the differences in
the target population size.

4 Discussion

This study sought to evaluate the budget impact of introduc-
tion of olaparib to treat patients with OC in Argentina. Our
results showed a high budget impact for the three perspec-
tives analysed since the budget impact surpassed the indica-
tive and preliminary budget impact threshold for Argentina.
Thus, our findings can provide budget impact evidence to
payers who are considering incorporating olaparib onto their
formulary to treat OC, as well as a tool to inform value-
based price negotiations or risk-sharing agreements.

Our results here reported are similar to the one reported in
a Peruvian study [11] that assessed the cost of changing the
current standard of care (‘watch and wait’) with the adop-
tion of olaparib as maintenance therapy in BRCA-mutated
(BRCAm) women with platinum-sensitive recurrent ovarian
cancer. However, further comparisons are missing given the
different comparators defined in both studies. When we com-
pared our results with a previous Health Technology Assess-
ment report from the ANMAT regulatory body in Argentina
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Table 3 Absolute budget impact for the current and projected scenario for the third-party payers. Costs expressed in USD ($), as for October 2022

Current scenario (A)

Projected scenario (B)

Budget impact (C)

Third-party
public payer
Cost compo-

nent

Drug acquisi-
tion

Drug admin-
istration

Monitoring

Adverse
events

BRCA test

Total cost

Year 1

$174,521

$2314

$567
$570

$0
$177,972

Year 2 Year 3 Year 4 Year 5
$261,781 $349,042 $436,302 $436,302
$3472 $4629 $5786 $5786

$851 $1,134  $1418 $1418
$855 $1140 $1140 $1425

$0 $0 $0 $0
$266,959 $355,945 $444,931 $444,931

Third-party social security payer

Cost compo-
nent

Drug acquisi-
tion

Drug admin-
istration

Monitoring

Adverse
events

BRCA test
Total cost

Year 1

$174,521

$3688

$662
$799

$0
$179,670

Third-party private payer

Cost compo-
nent

Drug acquisi-
tion

Drug admin-
istration

Monitoring

Adverse
events

BRCA test
Total cost

Year 1

$174,521

$4197

$843
$1279

$0
$180,840

Year 2 Year 3 Year 4 Year 5
$261,781 $349,042 $436,302 $436,302
$5532 $7376 $9220 $9220

$993 $1323 $1654 $1654
$1199 $1599 $1599 $1999

$0 $0 $0 $0
$269,505 $359,340 $449,175 $449,175

Year 2 Year 3 Year 4 Year 5
$261,781 $349,042 $436,302 $436,302
$6296 $8395 $10,493  $10,493

$1264 $1686 $2107 $2107
$1918 $2557 $2557 $3197

$0 $0 $0 $0
$271,259 $361,679 $452,099 $452,099

Year 1

$266,568

$2315

$631
$855

$55,193
$325,563

Year 1

$303,387

$3688

$766
$1315

$100,495
$409,651

Year 1

$321,797

$4198

$995
$1909

$107,075
$435,974

Year 2

$474,555

$3472

$1143
$1938

$124,185
$605,295

Year 2

$548,619

$5533

$1462
$3158

$226,113
$784,885

Year 2

$585,651

$6297

$1943
$4635

$240,920
$839,446

Year 3 Year 4 Year 5
$691,534  $936,340  $1,038,870
$4629 $5787 $5787
$1633 $2171 $2416
$2965 $4162 $4989

$220,774  $344,959  $344,959
$921,535  $1,293,419 $1,397,021

Year 3 Year 4 Year 5

$793,425  $1,043,046 $1,120,210

$7377 $9222 $9222

$2089 $2755 $3012
$4767 $6511 $7486

$401,979  $628,093  $628,093
$1,209,638 $1,689,627 $1,768,023

Year 3 Year 4 Year 5

$825,961  $1,075,476 $1,131,982

$8396 $10,496 $10,496

$2759 $3585 $3902
$6844 $9092 $10,332

$428,302  $669,221  $669,221
$1,272,262 $1,767,870 $1,825,933

Year 1

$92,048

$0.24

$64
$285

$55,193
$147,590

Year 1

$128,866

$0

$104
$516

$100,495
$229,981

Year 1

$147,276

$0.69

$152
$630

$107,075
$255,134

Year 2

$212,774

$0.43

$293
$1083

$124,185
$338,336

Year 2

$286,800

$1

$469
$1959

$226,113
$515,380

Year 2

$323,870

$1.16

$679
$2717

$240,920
$568,186

Year 3

$342,492

$0.66

$499
$1825

$220,774
$565,590

Year 3

$444.317

$1

$766
$3168

$401,979
$850,298

Year 3

$476,920

$1.63

$1074
$4286

$428,302
$910,583

Year 4

$500,038

$0.95

$753
$3022

$344,959
$848,488

Year 4

$606,645

$2

$1100
$4912

$628,093
$1,240,452

Year 4

$639,174

$2.14

$1478
$6535

$669,221
$1,315,771

Year 5

$602,568

$1.06

$999
$3564

$344,959
$952,090

Year 5

$683,778

$2

$1357
$5487

$628,093
$1,318,848

Year 5

$695,680

$2.14

$1795
$7135

$669,221
$1,373,834
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Budget impact per-member per-month (PMPM)

$0.120
$0.100
$0.080 $0.076
$0.071 $0.071
$0.060
$0.047 $0.047
$0.040
$0.020
S-
Year 1 Year 2 Year 3
— Public

$0.114

$0.110

$0.074
$0.069

Year 5 5-year average Health system

average

~~~~~~~~~ Social security budget impact threshold

e Private
— Social

--------- Public sector budget impact threshold
--------- Health system budget impact threshold

--------- Private sector budget impact threshold

Fig.2 Budget impact per-member per-month (PMPM) associated
with the inclusion of olaparib for each health security system. Costs
are expressed in USD ($), as for October 2022. In this paper, we refer

[12], we found similar findings to the ones we reported. Our
modelling expands the previous budget impact evidence by
providing findings for each subsector of the health system
in Argentina, adjusting the market share according to each
subsector of the health system and performing a scenario
analysis to test how the budget impact changes when the
HRD testing is fully available and marketed in Argentina.
The scenario analysis allowed us to test the major assump-
tion to use the positive BRCA mutation population in the
base-case analysis, and not use the HDR-positive popula-
tion as is recommended [10]. The assumption was based on
consultations with the research team composed of health
economists, the decision-analytic modeller, public health
researchers, epidemiologists and a clinical oncologist in
order to adapt the model closer to the clinical reality in
Argentina. The team reached consensus when the iterative
process ensured that the model addressed and reflected the
group’s collective opinion.

It is important to highlight, as biomarkers are expected
to be more widespread in the forthcoming future in Argen-
tina, that more patients are expected to be eligible to receive
olaparib plus bevacizumab as a treatment. This will have
implications in the budget impact since, as we confirmed in
the scenario analyses, as the more patients are eligible for the
treatment, the higher is the budget impact. Besides increas-
ing the target population size, another factor that yields the

to PMPM as per-women per-month, so the estimates are adjusted by
sex (see Eq. 1 in the methods section)

higher budget impact is that olaparib in combination with
bevacizumab demonstrated clinical advantages compared
with bevacizumab alone when considering the entire span
of a person's life [7]. The benefits were primarily observed
in terms of extended progression-free years. Although the
administration of olaparib was limited to a duration of 2
years, a considerable number of patients experienced con-
tinued benefits even after surpassing this time frame, which
yields more consumption of olaparib. The resulting higher
budget impact might be offset if the long-term patient ben-
efits are below the willingness-to-pay (WTP) per one unit of
clinical benefit. Until now, this cost-effectiveness evidence
is mixed. In the USA, Elsea and colleagues reported that,
at a WTP of $100,000 and $150,000 per quality-adjusted
life year gained, olaparib plus bevacizumab had a 97.0%
and 99.5% chance of being cost effective versus bevaci-
zumab maintenance, respectively [9]. On the other hand,
for the UK, NICE stated that olaparib plus bevacizumab
maintenance treatment cannot be recommended for routine
commissioning given its cost-effectiveness evidence [10].
In Argentina, expanding our budget impact evidence to cost-
effectiveness evidence is considered necessary to analyse
whether the biomarker-guided approach leads to optimal
clinical outcomes with good economic value or not.

An important tool applied in several countries around the
world to support decision-making in the introduction of new
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Panel A. Third-party public payer

Incidence of ovarian cancer, +/-20%

Testing cost, +/-20%

Drug acqusition cost, +/-20%

Treatment duration, +/-20%

Market share, +/-20% in first year

% of patients receiving first-line of

chemotherapy and showed a positive = Upper input
response, 63% to 74% = Lower input
$2,000,000 $3,000,000 $4,000,000

Absolute budget impact, year 5: $3,049,165

Panel B. Third-party social security payer

Incidence of ovarian cancer, +/-20%

Testing cost, +/-20%

Drug acqusition cost, +/-20%

Treatment duration, +/-20%

Market share, +/-20% in first year

% of patients receiving first-line of

chemotherapy and showed a positive
response, 63% to 74%

= Upper input
= Lower input

$2,500,000 $3,500,000 $4,500,000 $5,500,000

Absolute budget impact, year 5: $4,563,541

Panel C. Third-party private payer

Incidence of ovarian cancer, +/-20%

Testing cost, +/-20%

Drug acqusition cost, +/-20%

Treatment duration, +/-20%

Market share, +/-20% in first year

% of patients receiving first-line of

chemotherapy and showed a positive
response, 63% to 74%

= Upper input
= Lower input

$3,000,000

$4,000,000 $5,000,000 $6,000,000

Absolute budget impact, year 5: $4,770,617

Fig.3 Tornado diagram. Results are reported for the absolute budget impact during year 5. Panel A, third-party public payer. Panel B, third-
party social security payer. Panel C, third-party private payer. All the costs are reported in USD ($) as for October 2022

drugs are managed entry agreements (MEAs) (also known
as risk-sharing agreements). In the Latin American region,
MEAss are gaining traction, which have been applied mainly
to antineoplastic drugs [32, 33]. In fact, during the latest
Health Technology Assessment International Latin Amer-
ica Policy Forum was devoted specifically to this topic, and
some examples were reported from Argentina (onasemno-
gene, abeparvovec and nusinersen for spinal muscular atro-
phy) [34, 35]. Although there are some initial experiences
in Argentina, the obstacles to its implementation are high
given the fragmentation of the health system. Besides these
MEA experiences from the Ministry of Health and Central
Government, there are increasing uses of MEAs in the pri-
vate healthcare sector. At the same time, the advantages and
challenges of MEAs are still being explored, and the added
value for patients and the healthcare system of the interven-
tions approved with MEAs in comparison with other avail-
able interventions remains unknown [36].

As for any budget impact model, the uncertainty around
the inputs is present. For instance, a major limitation is
the immaturity of the data regarding the overall survival
and first and second progression time. This immaturity has
been also highlighted by Elsea and colleagues [9] and by

I\ Adis

NICE [10]. In our study, to model the treatment duration,
we use the mean time to treatment discontinuation equal to
18.14 months, and we tested in the sensitivity analysis by
varying the base-case value +20%. We acknowledge that
the treatment duration has a strong influence on the overall
budget impact, and thus, further trials will help to address
this uncertainty. Furthermore, it should also be considered
that the model was populated using estimated parameters
rather than real-world evidence parameters. For example,
parameters such as the incidence rate ideally should be cal-
culated using tailored real-world parameters and, thus, pre-
vent inaccurate estimates. Previously it has been highlighted
that there can be significant differences between budget
impact analyses derived with estimated parameters versus
real-world parameters budget impact analyses [37]. Unfor-
tunately, we found real-world evidence for Sweden [38] but
not for Argentina. Despite this, we tried our best to meet the
international recommendation on budget impact analysis and
adhere to the methodological guidelines, as previous authors
have highlighted [39].

Another limitation was the information on the dynam-
ics of treatment mix over time, which is hard to predict at
this point. To address this uncertainty, we relied on market
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Table 4. Scenario analysis: absolute budget impact for the current and projected scenario for the third-party public payer, the third-party social
security payer and the third-party private payer. Costs expressed in USD ($), as for October 2022

Third-party public payer

Year 1 Year 2 Year 3 Year 4 Year 5
Total cost for the current scenario $430,531 $645,796 $861,062 $1,076,327 $1,076,327
Total cost for the projected scenario $906,920 $1,732,811 $2,706,698 $3,874,870 $4,125,492
Net budget impact $476,390 $1,087,015 $1,845,637 $2,798,543 $3,049,165
PMPM budget impact $0.0397 $0.0906 $0.1538 $0.2332 $0.2541

Third-party social security payer

Year 1 Year 2 Year 3 Year 4 Year 5
Total cost for the current scenario $434,637 $651,956 $869,274 $1,086,593 $1,086,593
Total cost for the projected scenario $1,210,684 $2,393,032 $3,805,024 $5,460,487 $5,650,134
Net budget impact $776,047 $1,741,077 $2,935,750 $4,373,895 $4,563,541
PMPM budget impact $0.0647 $0.1451 $0.2446 $0.3645 $0.3803

Third-party private payer

Year 1 Year 2 Year 3 Year 4 Year 5
Total cost for the current scenario $437,467 $656,200 $874,934 $1,093,667 $1,093,667
Total cost for the projected scenario $1,286,209 $2,551,681 $4,003,916 $5,723,824 $5,864,284
Net budget impact $848,742 $1,895,481 $3,128,983 $4,630,157 $4,770,617
PMPM budget impact $0.0707 $0.1580 $0.2607 $0.3858 $0.3976

PMPM per-member per-month

shares predicted by a local clinical expert. Then, consid-
ering that the market shares for oncologic drugs can be
different according to each sub-sector health system [40],
we differentiate the market shares by healthcare sectors
in the health system. We predicted the most aggressive
market penetration for the third-party private payer and
the least aggressive market penetration for the third-party
public payer. A +20% variation in the base-case values
was applied in the sensitivity analysis to address the uncer-
tainty. In any case, in the worst scenario, we may have
overestimated the market penetration and, thus, the val-
ues should be seen as ceiling market shares. Moreover,
in our model, we assumed a 100% compliance rate for
the drugs, without accounting for compliance. However,
in real-world scenarios, compliance is often lower since
clinical trials are typically closely monitored and followed.
In addition, discrepancies in the cost estimation may arise
with different payers included. However, to address this
limitation, we used standard sources for the cost estima-
tion. Lastly, the study proposed an estimate of a high budg-
etary impact threshold to guide decision-makers, although
it is important to note that it is only a reference value that
must be taken with caution considering that the budget
impact threshold was based on preliminary empirical
estimates done by Pichon-Riviere and colleagues [28]. To
obtain more precise estimates, further research is required

to estimate the threshold on the basis of the economic pro-
ductivity for each health system perspective. Furthermore,
given the current macroeconomic conditions in Argentina,
it is important to approach the presented results with cau-
tion and give particular attention to the fluctuation of drug
prices and the clinical management of the condition.

5 Conclusion

The introduction of olaparib for the treatment of BRCAm
women with PSROC has a high budget impact for all three
health systems in Argentina, with an increasing trend during
the 5-year time horizon. These findings are informative to
support policy decisions aimed at expanding current ovarian
cancer treatment.
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