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Abstract

Introduction Gastroesophageal reflux disease (GERD) is a common ailment associated with troublesome symptoms. The
standard of care in Italy involves initial treatment with proton pump inhibitor (PPI)-based medical management or laparo-
scopic Nissen fundoplication (LNF) for patients unwilling to continue or intolerant of long-term PPI therapy. RefluxStop is a
novel medical device, intended for laparoscopic implantation, that has recently proven to be an efficacious and cost-effective
treatment option for patients with GERD. This analysis aims to describe the short-term budget impact of introducing Reflux-
Stop as a GERD treatment option within the Italian National Health Service (SSN).

Methods A model adherent to international best practice recommendations was developed to estimate the budget impact of
introducing RefluxStop over a 5-year time horizon. Two scenarios were considered: one without RefluxStop (i.e., comprising
PPI therapy, LNF, and magnetic sphincter augmentation using the LINX system); and one with RefluxStop (i.e., addition of
RefluxStop to the three treatment options previously mentioned). Clinical benefits and costs associated with each interven-
tion were included in the analysis.

Results Over 5 years, the introduction of RefluxStop resulted in avoidance of 95 surgical failures, 11 reoperations, and 64
endoscopic esophageal dilations. Introduction of RefluxStop resulted in an almost neutral impact on the existing budget with
a 0.316% increase in the annual Italian SSN spending on GERD treatment.

Conclusion Introduction of RefluxStop as a GERD treatment option in Italy is likely to be associated with substantial clinical
benefits and a marginal budget impact.

Key Points for Decision Makers 1 Introduction

RefluxStop provides substantial clinical benefits at the

expense of a marginal budget impact over a 5-year time Gastroesophageal reflux disease (GERD) is one of the most

common gastrointestinal disorders worldwide, defined as a

horizon. chronic condition in which retrograde flow of gastric con-

RefluxStop is likely to benefit patients and the Italian tents to the esophagus causes troublesome symptoms on a

National Health Service. weekly basis [1]. Typical symptoms include heartburn and

regurgitation, but other manifestations include chest pain,

cough, asthma, laryngitis, and impaired sleep [1, 2]. GERD

04 Muralikrishnan Kartha also increases the risk of developing the premalignant Bar-
muralikrishnan kartha@implantica.com rett’s esophagus and subsequent esophageal cancer [3].

In Western countries, GERD has an estimated prevalence

York Health Economics Consortium, York, UK of 10 to 30% and has been increasing since 1995, likely

?  Implantica, Zug, Switzerland related to the global increase in obesity [1, 4-9]. Thus, the
3 Ospedale di Conegliano, Treviso, Italy rising prevalence of GERD posits an important public health
4 Division of General and Foregut Surgery, IRCCS Policlinico issue impacting quality of life while substantially contrib-
San Donato, University of Milan Medical School, Milan, uting to the expenditure of the healthcare system [1, 10].
Italy The costs are likely to rise with improvements in healthcare
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access throughout Europe, as only 25% of patients receive
adequate therapy and untreated GERD already poses sub-
stantial consequences to the healthcare systems and econo-
mies of European countries [11, 12].

Practice recommendations for GERD management in
Italy currently do not exist. A prominent body for practice
guidelines in Europe is the National Institute for Health and
Care Excellence (NICE) in the United Kingdom. According
to the NICE practice guidelines, initial treatment of GERD
is with proton pump inhibitor (PPI)-based medical manage-
ment, with surgical operations (i.e., laparoscopic Nissen fun-
doplication and magnetic sphincter augmentation [MSA]),
where available, reserved for patients who are intolerant
to or unwilling to accept prolonged treatment with PPIs,
as well as after medical therapy failure [13]. Recently, a
novel implantable device (RefluxStop™, Implantica, Zug,
Switzerland) was developed as a surgical treatment option
for GERD patients that are eligible for laparoscopic sur-
gery. RefluxStop aims to restore the normal anatomy of the
gastroesophageal junction, gastroesophageal flap valve, and
angle of His without affecting passage of food [14]. Reflux-
Stop received a CE mark across European Union countries
in 2018 based on favorable results of a prospective, single-
arm, multicenter trial assessing its safety and efficacy in 50
patients with chronic GERD requiring daily PPI therapy [14,
15]. Briefly, patients treated with RefluxStop experienced
significant improvements in GERD Health-Related Quality
of Life score, normalization of esophageal pH values via
24-hour pH monitoring, and a favorable safety profile [14].

A recent health economic evaluation demonstrated the
cost-effectiveness of RefluxStop from the perspective of the
National Health Service in the United Kingdom [16]. As
such, there are numerous analyses underway to determine
the cost-effectiveness and impact of this novel antireflux
procedure for various regions of the world. The purpose of
this study is to estimate the budgetary impact of introducing
RefluxStop as a therapeutic option from the Italian National
Health Service perspective.
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2 Methods
2.1 Model Overview

A budget impact model was developed in line with the
recommendations of the International Society for Phar-
macoeconomics and Outcomes Research (ISPOR) [17].
The model structure was intended to estimate the budget
impact of introducing RefluxStop over a 5-year time hori-
zon (beginning in 2021-2022) from the perspective of the
Italian National Health Service/Servizio Sanitario Nazion-
ale (SSN) as per ISPOR guidelines. A time horizon of 1-5
years is commonly used as per these guidelines [17]. The
scenarios considered included (i) existing interventions (i.e.,
PPI-based medical management, laparoscopic Nissen fun-
doplication, and MSA using the LINX system) but without
RefluxStop; and (ii) currently existing interventions as listed
but with inclusion of RefluxStop.

The schematic of the developed model is presented in
Fig. 1 [17-19]. The population eligible for treatment with
RefluxStop (i.e., patients diagnosed with GERD who cur-
rently receive PPI therapy and/or who have not undergone
previous surgery but are eligible and willing surgical can-
didates) and the change in size of this population over the
5-year model horizon were identified. Market shares of stud-
ied treatment options were then applied to the eligible popu-
lation and intervention-specific costs (including cost savings
arising from benefits of each modality) were evaluated to
determine the total costs associated with the two hypotheti-
cal scenarios described above. Currently in Italy, RefluxStop
and MSA are reimbursed on par with fundoplication. Since
all budget impact models are based on a scenario of full
reimbursement, we have accounted for the same. A scenario
with similar reimbursement tariffs is also discussed. The net
budget impact of introducing RefluxStop is represented by
the difference in these two scenarios.
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Fig.1 Schematic of the RefluxStop budget impact model [17-19]
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2.2 Modeled Population

All those with potential to benefit from the introduction of
RefluxStop (i.e., GERD patients receiving PPI therapy and/
or those without previous antireflux surgery that are eligible
and willing to undergo an operation) were included in the
modeled population. Both prevalent patients with GERD and
incident cases (i.e., patients newly developing GERD during
the model time horizon) were considered in the model.

Population size and projected growth in Italy were esti-
mated using the National Institute of Statistics (Istat) data-
base [20]. The prevalence and incidence of GERD rates in
the Italian general population and the annual incidence of
laparoscopic antireflux surgery were obtained from pub-
lished literature. The prevalence of GERD in Italy (23.7%)
for the purposes of this study was based on an epidemiologi-
cal study [21]. The literature did not discernably present an
incidence rate of GERD in Italy, but it is generally believed
that approximately 5 per 1,000 person-years (or 0.5%) in the
Western world is an acceptable figure [22]. The proportion
of GERD patients treated within the SSN was presumed to
be similar to the United Kingdom (6.6%) as this informa-
tion was not available for the Italian perspective [23]. This
was confirmed by seven leading Italian antireflux surgery
experts to be reasonable for the Italian context. Data on the
number of antireflux surgeries for GERD in Italy was not
available. According to a study assessing the budget impact
of MSA from the Italian healthcare payer’s perspective, out
of 82,955 patients eligible for antireflux surgery, <1% of sur-
gical procedures were performed [24]. The presumption that
this had progressed to 1% of patients eligible for antireflux
surgery gives a surgery rate of 1.4 per 100,000 persons in
the general population. Uncertainty regarding this estimate
was explored using scenario analysis, as recommended by
ISPOR guidelines [17].

2.3 Market Shares

The market shares of PPI-based medical management,
laparoscopic Nissen fundoplication, MSA, and the pro-
jected market share value of RefluxStop were determined
from market research conducted by independent vendors
for Implantica (i.e., the RefluxStop manufacturer) and from
leading Italian antireflux surgery expert opinion. The mar-
ket share of RefluxStop was based on business development
targets since the product was recently introduced into the
Italian market. Market shares for model scenarios with and
without RefluxStop are presented in Table 1. The uncer-
tainty associated with real-world uptake of RefluxStop was
accommodated for with the addition of two scenarios. In one
scenario, the rate of RefluxStop uptake was halved, and in
the other scenario, the rate was doubled. The corresponding
market shares in each model year are presented in Table 1.

It was assumed in the base case that increases in market
share of RefluxStop would reduce the market share of Nis-
sen fundoplication, being the standard of care for antireflux
surgery. For an additional scenario, it was assumed that the
market share of Nissen Fundoplication and MSA would be
equally reduced.

Model calculations involved multiplying market share
values by the population size to estimate the number of per-
sons receiving each treatment option over 5 years. Given the
surgical nature of most of the management strategies con-
sidered in the model, the assumption that persons who had
previously undergone surgery would not switch to another
treatment is likely with the relatively short timeframe of 5
years. Per-patient cost estimates included treatment switch-
ing in patients who underwent antireflux surgery following
initial PPI-based medical management. Thus, the model
population included all prevalent GERD patients in Year 1
and only incident cases in Years 2-5.

2.4 Costs

The cost per patient per year of each treatment reflected all
costs related to each treatment option. This information was
obtained by adapting a published cost-effectiveness model
of RefluxStop in the United Kingdom [16] to Italian settings.
Briefly, the model was a state transition (Markov) model
designed to compare the cost-effectiveness of RefluxStop
and three treatment options (i.e., medical management with
PPIs, Nissen fundoplication, and the LINX reflux manage-
ment system). Health states include ‘initial Medical Manage-
ment (MM)’, ‘MM relapse’, ‘follow-on surgery’ (including

Table 1 Market share of interventions considered in the scenarios
with and without RefluxStop

Treatment Year 1 Year2 Year3 Year4 Year5
Scenario without RefluxStop (all scenarios)

Nissen fundoplication 89.7% 89.6% 89.5% 89.4% 89.3%
MSA 103% 104% 10.5% 10.6% 10.7%
Base case scenario with RefluxStop

RefluxStop 51% 102% 152% 18.5% 21.8%
Nissen fundoplication 84.6% 79.4% 743% 70.9% 67.6%
MSA 103% 10.4% 10.5% 10.6% 10.7%
Scenario with RefluxStop (reduced rate of RefluxStop uptake)
RefluxStop 26% 51% 7.6% 9.3% 10.9%
Nissen fundoplication 87.2% 84.5% 81.9% 80.2% 78.4%
MSA 103% 104% 10.5% 10.6% 10.7%
Scenario with RefluxStop (increased rate of RefluxStop uptake)
RefluxStop 103% 20.4% 30.4% 37.0% 43.6%
Nissen fundoplication 79.5% 69.3% 59.1% 52.4% 45.8%
MSA 103% 10.4% 10.5% 10.6% 10.7%

MSA magnetic sphincter augmentation
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surgical success and failure), ‘reoperations’, ‘MM with a
higher dose’, ‘Barrett’s esophagus’, ‘esophageal cancer’,
and ‘death’. The model structure also included adverse
events (AEs) associated with MM and surgeries (i.e.,
intra- and postoperative events). Unit costs were obtained
from published literature and averaged Diagnostic-Related
Groups (DRGs) from five separate regions (i.e., Lombar-
dia, Veneto, Toscana, Campania, and Emilia Romagna).
Interregional tariffs were not used in the model since they
reflect movement of patients from one region to another
for care and not the purpose of our model. The unit costs
obtained from published literature were mostly from Ital-
ian sources. However, when unit costs were not available
for Italy, they were obtained from a nearby country and
inflated to the 2021-2022 year. It is to be noted that most of
the cost estimates were obtained from published literature.
DRGs were used predominantly for procedural costs, such
as for Nissen fundoplication, diagnostic endoscopy, endo-
scopic mucosal resection (EMR), radiofrequency ablation
(RFA), therapeutic endoscopy, upper gastrointestinal tract
procedures, esophagectomy, and esophageal dilation. The
choice of regional DRGs used were also based on the avail-
ability of the tariffs. These were then applied to the Italian
payer’s perspective at a national level rather than a regional
level. DRGs are current reimbursement tariffs and were
not inflated. Where data was obtained from older literature
sources, cost values were inflated to 2021 using a web-based
tool for cost conversion [25]. The major cost categories cap-
tured included the following:

1. Treatment costs, comprising costs of PPI medication,
surgical treatments (with the latter including procedural
costs and, for MSA and RefluxStop only, device and
training costs).

2. Costs of diagnosing and treating Barrett’s esophagus and
esophageal cancer in those developing these conditions.

3. Costs of managing AEs associated with PPIs (i.e.,
chronic kidney disease [26], cardiovascular events [27],
fractures [28], pneumonia [29], Clostridium difficile
infection [30], and gastric cancer [31]).

4. Costs of managing AEs associated with surgical man-
agement (i.e., conversion from laparoscopic to open sur-
gery, esophageal dilation, additional surgery for major

complications and, for RefluxStop and MSA only, device
removal).

Table 2 presents the total annual per-patient costs associ-
ated with each modeled treatment option. First-year costs
were higher for surgical management options than for medi-
cal therapy due to surgery and device costs. Surgical costs
incurred during Years 2-5 were predominantly related to
follow-up, and thus lower than costs for medical manage-
ment. Clinical and cost parameters used in the model are
provided in a Supplementary Appendix (see electronic sup-
plementary material [ESM]).

2.5 Analysis

The means of determining the total budget required for each
treatment option included multiplying the number of patients
receiving each treatment by the cost per specific year associ-
ated with that treatment option. As such, patients in Year 2
of treatment would receive the Year 2 cost, and those in Year
3 of treatment would receive Year 3 costs, and so on. A sum-
mary of total costs for each year over the 5-year time horizon
was then generated to determine the final healthcare system
budget required for scenarios with and without RefluxStop.

3 Results
3.1 Clinical Outcomes

In the first year of availability, the number of patients receiv-
ing RefluxStop was estimated at 42, which then increased
to 177 in the fifth year, corresponding with a decline in the
annual number of patients undergoing Nissen fundoplica-
tion (from 697 in Year 1 to 550 in Year 5). These figures are
delineated in Table 3. Introduction of RefluxStop was associ-
ated with improved clinical outcomes over the 5-year time
horizon of the model, with 95 surgical failures, 11 reopera-
tions, and 64 endoscopic esophageal dilations avoided rela-
tive to the scenario devoid of RefluxStop utilization (Fig. 2).

Table 2 Cost per patient per

. Treatment Year 1 Year 2 Year 3 Year 4 Year 5 Total over 5 years
year for the different treatments
assessed Medical management €408.74  €399.07 €367.16 €366.59  €306.93 €1818.49
RefluxStop €12,171.18 €44.12 €42.20 €44.15 €45.55 €12,347.21
Nissen fundoplication €6422.27 €84.81 €74.25 €75.46 €75.75 €6732.54
MSA €10,384.67 €174.88  €150.81 €150.13  €147.56  €11,008.96

MSA magnetic sphincter augmentation
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3.2 Base Case Analysis

Figure 3 depicts the total costs over the 5-year model time
horizon associated with scenarios with and without RefluxS-
top. The individual 1-year, 3-year, and 5-year budget impacts
of introducing RefluxStop were €242,641, €710,651, and
€1,004,946 per year, respectively. This corresponded to
0.063%, 0.197%, and 0.316% increases per year in the
overall Italian SSN expenditure for GERD, respectively
(Table 4).

3.3 Uptake Rate Variation

In the described scenario in which the uptake rate of
RefluxStop was halved (i.e., reduced from 42 to 21 patients
in Year 1, or reduced from 177 to 89 patients in Year 5,
see Table 3) relative to the base case, the 5-year reduc-
tions in the number of surgical failures, reoperations, and
endoscopic dilations were 48, 5, and 32, respectively. The
1-year budget impact of RefluxStop introduction in this
halved scenario was €121,320, corresponding to a 0.032%
increase in overall SSN expenditure for GERD treatment
in Italy. The 5-year budget impact was €502,473, corre-
sponding to a 0.158% increase in Italian SSN expenditure
for GERD.

The scenario exploring a doubled rate (i.e., increased
from 42 to 84 patients in Year 1, or increased from 177 to
354 patients in Year 5, see Table 3) of RefluxStop uptake
observed 5-year reductions in the number of surgical fail-
ures, reoperations, and endoscopic dilations of 190, 21,
and 129, respectively. The budget impact associated with
this scenario was €485,281 over 1 year, corresponding to
a 0.126% increase in Italian SSN spending on GERD man-
agement. The 5-year budget impact in this scenario was
€2,009,893, corresponding to a 0.632% increase in SSN
spending.

In the scenario in which the increase of RefluxStop mar-
ket share reduced the market share of both Nissen Fundopli-
cation and MSA equally, the budget impact associated with
this scenario was €75,402 over 1 year, corresponding to a
0.020% increase. The 5-year budget impact was €819,549,
corresponding to a 0.258% increase in SSN spending.

3.4 Rate of Surgery Variation

In a scenario where the surgery rate per 100,000 popula-
tion was halved (0.7%), the 5-year reductions in the num-
ber of surgical failures, reoperations, and endoscopic dila-
tions were 48, 5, and 32, respectively. The budget impact
associated with an increased uptake of RefluxStop in Italy

Table 3 The number of patients Modeled year

Scenario without RefluxStop

Scenario with RefluxStop

receiving each treatment

per model year in base case PPI-based medi- Nissen MSA PPIl-based medi- Nissen MSA RefluxStop
scenarios with and without cal management fundoplica- cal management fundoplica-
RefluxStop tion tion

1 925,749 739 84 925,749 697 84 42

2 18,645 735 85 18,645 651 85 84

3 18,682 732 86 18,682 608 86 124

4 18,685 730 86 16,685 579 86 151

5 18,689 727 87 18,689 550 87 177

Total 1,000,450 3663 428 1,000,450 3085 428 578

MSA magnetic sphincter augmentation, PPI proton pump inhibitor

Fig.2 Clinical outcomes of 1899
base case scenarios with and
without RefluxStop over the

5-year model time horizon

1804

Surgical failures

Scenario without RefluxStop

1129

1065

195 184

Reoperation Endoscopic oesophageal dilations

Scenario with RefluxStop
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Fig.3 Total costs of base case € 450,000,000
scenarios with and without
RefluxStop € 400,000,000

€ 350,000,000

€ 300,000,000

€ 250,000,000

€ 200,000,000

€ 150,000,000

€ 100,000,000

€ 50,000,000

Year 1

Cost of treatment pathway without RefluxStop

Year 2 Year 3 Year 4 Year 5

Cost of treatment pathway with RefluxStop

Table 4 Total costs estimated in base case scenarios with and without RefluxStop and budget impact

Year 1 Year 2 Year 3 Year 4 Year 5
Eligible population 926,573 946,037 965,537 985,038 1,004,541
Population expected to receive RefluxStop 42 126 250 401 578
Cost of treatment pathway without RefluxStop €384,012,573 €382,736,989 €360,706,454 €339,332,403 €318,224,668
Cost of treatment pathway with RefluxStop €384,255,213 €383,215,846 €361,417,105 €340,191,446 €319,229,614
Nominal net budget impact €242,641 €478,858 €710,651 €859,043 €1,004,946
Net budget impact as percentage of SSN spend- 0.063% 0.125% 0.197% 0.253% 0.316%

ing for GERD treatment

GERD gastroesophageal reflux disease, SSN Italian National Health Service

was €121,320 over 1 year, corresponding to a 0.032%
increase in Italian SSN spending on GERD management,
and €502,473 over 5 years, corresponding to a 0.159%
increase in spending.

In a scenario where the surgery rate per 100,000 popula-
tion was doubled (2.78%), the 5-year reductions in surgical
failures, reoperations, and endoscopic dilations were 190,
21, and 129, respectively. The budget impact associated
with increased uptake of RefluxStop in Italy was €485,281
over 1 year, corresponding to a 0.125% increase in SSN
expenditure for GERD management, and €2,009,893 over
5 years, corresponding to a 0.623% increase in spending.

A\ Adis

4 Discussion

The published literature provides numerous economic and
budget impact analyses related to GERD management in
Italy. To better grasp the general context, a review of epide-
miologic study for GERD and economic analyses for exist-
ing treatment options is beneficial. In Italy, the prevalence of
GERD is estimated between 10.8% and 27.7%, considered
more prominent than in other European countries [1-3, 10,
11]. Thus, an estimated 6.5 million patients per year have
GERD in Italy [11]. This translates to a total annual treat-
ment cost for the population with GERD of approximately
€1,759 million at a mean of €206 per patient in terms of
treatment cost per year [11]. Considering the increase in
prevalence among young patients [32, 33] and that 33.8%
of GERD patients never receive relevant information from
general practitioners, GERD is expected to have a substantial
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impact on the future economic sustainability of the Italian
healthcare system [1, 10, 11].

RefluxStop had demonstrated a favorable safety and
efficacy profile [14] and a recent cost-effectiveness analy-
sis determined that the device is highly likely to be a
cost-effective treatment option for GERD patients in the
United Kingdom at the standard cost-effectiveness thresh-
old of £20,000 per quality-adjusted life-year gained [16].
Although the lifetime cost-effectiveness of this novel device
is unknown for Italy, this study focused on the short-term
health and economic impact of RefluxStop introduction as
a management option on the Italian SSN. Despite the time
horizon of 5 years being too short to meaningfully capture
some PPI-associated AEs and complications for GERD itself
(i.e., Barrett’s esophagus and esophageal cancer), RefluxS-
top demonstrated a substantial reduction in surgical com-
plications in this study. Surgical failures, reoperation, and
postoperative esophageal dilation were significantly reduced
with the introduction of RefluxStop. This favorable clinical
profile resulted in cost offsets and contributed to the mar-
ginal budget impact (<1%) of RefluxStop on the Italian SSN
in our current analysis.

Although no specific practice guidelines for GERD exist
in Italy to the best of our knowledge, management with
PPI-based medical management and laparoscopic Nissen
fundoplication (in selected patients) described by a promi-
nent European organization [13] were presumed the main-
stay of treatment for the Italian SSN. Long-term PPI use
has been associated with several potential AEs, including
kidney disease, infections, and myocardial infarction [34].
Furthermore, up to 40% of GERD patients do not achieve
adequate symptom relief with PPI therapy [35]. Although
Nissen fundoplication has been reported to provide superior
symptom control, this procedure is associated with an up to
5-fold increase in dysphagia risk compared with PPI therapy
[36]. Furthermore, recurrence of symptoms such as heart-
burn and regurgitation may occur 5—10 years after Nissen
fundoplication [37]. Thus, optimal control of GERD remains
a challenge in some groups receiving standard-of-care man-
agement. MSA via the LINX system is a novel GERD treat-
ment modality currently available in Italy, but the growth of
utilization is not large as per market insights and research
conducted by the RefluxStop manufacturer, Implantica.
Hence, an annual market growth rate of 1% is assumed for
MSA. Ultimately, the need for additional treatment options
for GERD patients in Italy remains.

New treatments for GERD are likely to become even
more important over the coming years in Italy. Although
the age-standardized prevalence of GERD in Italy has not
increased between 1990 and 2017 according to the Global
Burden of Disease Study 2017 [3], the appreciated increase
in obesity (i.e., a risk factor for GERD) expenditure of
almost 30% over the last three decades may be indicative

of an increasing prevalence of GERD in the future [4, 38].
As GERD patients with frequent and/or severe symptoms
experience a significant impairment of both health-related
quality of life and work productivity [39], and such patients
are more likely to seek surgical management, the broader
societal benefits of an effective novel treatment are likely
substantial. RefluxStop may be a replacement modality of
GERD management for patients who are potential candi-
dates for laparoscopic fundoplication.

4.1 Limitations and Uncertainty

The results of the model in our analysis are largely driven by
market share inputs. As these are associated with substantial
uncertainty and the real-world uptake of RefluxStop is diffi-
cult to ascertain, scenario analyses were conducted to evalu-
ate the effect of halving or doubling the rates of RefluxStop
uptake. In both scenarios, the budget impact of introducing
RefluxStop remained minute and manageable. Other inputs
likely to impact model results are the size of the eligible
patient population, the regional prevalence and incidence
of GERD, the proportion of patients receiving PPI therapy
without prior antireflux surgery, and the proportion of eligi-
ble patients willing to undergo antireflux surgery. However,
these variables are applicable to all surgical interventions in
the model. Variation in these variables is thus expected to
affect all surgical options uniformly and are not RefluxStop-
specific; thus, they were not tested via scenario analysis.
Furthermore, as a new technology, it is likely that uptake of
RefluxStop will be slower in the first 5 years of implementa-
tion. Therefore, the results of our model are largely driven
by this slow and smaller uptake.

Averaging of available costs from regions of Italy was
a limitation of this study. In Italy, healthcare is a domain
of regional authorities despite our analysis focusing on the
national level. Furthermore, DRG estimates are only an
approximation of true costs. However, when there is no other
cost estimate available, evaluation models use DRGs as a
common practice. We also recommend performing this anal-
ysis at a regional level as well if regional decisions are to be
made. Another issue regarding costs is that reimbursement
of each antireflux procedure in Italy is the same regardless
of the actual costs of each intervention. For our analysis, we
included the full economic costs for each intervention (i.e.,
the cost of devices) as opposed to the reimbursement prices,
which were equal to fundoplication (i.e., did not include any
extra device costs) as per the Italian DRG. However, this
does not significantly affect our conclusions. Even in a sce-
nario in which the device costs were omitted from the analy-
sis, the net budget impact is negative in favor of RefluxStop.

An additional source of uncertainty in the current analysis
stems from the estimates of total costs, which were based
on a published cost-effectiveness model of RefluxStop in
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the United Kingdom adapted to the Italian setting [16].
Although uncertainty was associated with some of the inputs
of the UK cost-effectiveness model, it predominantly uti-
lized well-established, standard cost sources and its results
were robust to rigorous deterministic and probabilistic sen-
sitivity analyses [16], providing additional confidence in
its adaptation to the Italian context for the current budget
impact analysis.

5 Conclusion

Introducing RefluxStop as a treatment option for GERD
patients treated within the Italian SSN is likely to provide
substantial clinical benefits at the expense of a marginal
budget impact on the SSN over a 5-year time horizon. Con-
sidering the arguably likely increase in both medical costs
and the wider impact of GERD in Italy, an effective treat-
ment option for GERD patients that is also economically
acceptable in the short term is likely to bring forth substan-
tial benefits to patients and the Italian SSN.
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