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Abstract
To assess the cost-effectiveness of mitral valve repair with the MitraClip delivery system for patients with mitral regurgitation 
and heart failure, a systematic literature search was conducted in various electronic databases to January 3, 2020. Eligibility 
criteria are the population (patients with mitral regurgitation (MR)), intervention (transcatheter mitral valve repair using the 
MitraClip), comparator (conventional medical treatment), outcomes, and designs (Model-based or trial-based full economic 
evaluations).The quality of included studies was assessed using the CHEERS checklist. Mortality and survival rate, quality-
adjusted life year (QALY), life years gained (LYG), total cost, and the incremental cost-effectiveness ratio (ICER) regard-
ing the use of MitraClip System were considered as the key outcomes. Eight articles were eligible for full-text assessment. 
Ultimately, a total of seven studies were considered in the current systematic review. Results demonstrated that MitraClip 
reduces mortality rate and increases survival rate. The mortality rate at 1 year and 10 years was 16.7% versus 29.77% and 
70.9% versus 98.8%, respectively. Total cost data based on 2019 USD show that the MitraClip has the highest cost in the 
USA ($121,390) and the lowest cost in Italy ($33,062). The results showed that in all selected countries, willingness-to-pay 
(WTP) thresholds are upper than the cost per QALY; also, the highest ICER for the MitraClip is in the USA ($55,600/QALY) 
and the lowest in Italy ($10,616/QALY). To conclude, evidence from this systematic review suggests that MitraClip Delivery 
System improved both life expectancy and QALY compared with medical treatment in patients at high surgical risk and it 
was also a cost-effective treatment option for patients with mitral regurgitation.
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Introduction

Valve heart diseases (VHD) represent a serious public 
health concern, with an age- and sex-corrected preva-
lence rate of 2.5%, according to a recent population-
based study [1]. Among VHD, mitral valve regurgita-
tion (MVR), occurring when blood flows back through 
during the closure of the leaflets and the left ventricle 
contraction, is the most common VHD globally, in that 
it affects approximately up to 4 million people in the 
USA alone. Its prevalence rate increases with age and 
it is expected to increase further due to the aging of the 

population [2, 3]. Although declining in the Western 
population, mitral stenosis (MS) is still a frequent dis-
ease in the undeveloped and developing countries [4]. 
According to the Global Burden of Disease 2017 (GBD) 
study, 35,700 deaths and 1.1 million disability-adjusted 
life years (DALYs) were lost due to degenerative mitral 
valve diseases across the world, representing 0.12% of 
the total health lost from all diseases in 2017 [5].

In October 2013, the USA “Food and Drug Adminis-
tration” (FDA) has approved the percutaneous edge-to-
edge trans-catheter mitral valve repair (also known as 
the MitraClip system). Since then, this device has been 
utilized for the treatment of over 40,000 MVR patients 
worldwide [6]. The MitraClip system creates a double 
orifice mitral opening by a percutaneous approach via 
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the femoral vein [4]. The MitraClip was evaluated in a 
randomized, controlled, prospective, multicenter study, 
EVEREST II (Endovascular Valve Edge-to-Edge Repair) 
[7].

In the last years, some experimentations are suggesting 
the feasibility of utilizing the MitraClip system also for the 
management of severe symptomatic tricuspid regurgita-
tion, which, as well as MVR, imposes a significant burden, 
both from an epidemiological and economic perspective, 
in terms of morbidity, mortality, and generated costs.

Since resources are limited, a proper allocation is fun-
damental in ensuring equity in access to healthcare ser-
vices. Cost-effectiveness analysis represents an economic 
analysis that enables the comparison of the relative costs 
and outcomes/effects of different types of interventions. 
Systematic reviews, by critically appraising the existing 
scholarly literature, provide health decision and policy 
makers with an updated, unbiased synthesis in order to 
make proper, evidence-based, and informed decisions.

Some studies have been conducted regarding the cost-
effectiveness of the MitraClip system. However, to the best 
of our knowledge, there exists no systematic review of 
cost-effectiveness investigations of the use of the Mitra-
Clip system in MVR patients. Therefore, the present study 
was undertaken in order to fill this gap in knowledge.

Method

Identification of studies

A systematic literature search was conducted in PubMed, 
Scopus, Web of Science Core Collection, and Embase from 
inception to January 3, 2020. There was no restriction on 
language or date of publication. All full economic evaluation 
studies of MitraClip versus surgical repair for mitral regur-
gitation (MR) were identified using search strategies. Search 
strategy included a combination of keywords and medical 
subject headings (MeSH). Separate search strategies were 
developed for each database (Table 1). The reference lists 
of eligible articles were hand searched to find additional rel-
evant studies. Search terms included MitraClip, “mitral valve 
clip*”, “mitral valve insufficiency”, “Mitral valve repair”, 
“Transcatheter mitral valve repair”, “Mitral regurgitation”, 
“Heart Valve Prosthesis Implantation”, “cost-benefit analy-
sis”, “cost-effectiveness analysis”, “cost-utility analysis”.

Eligibility criteria

The population, intervention, comparator, outcomes, and 
designs (PICOS) are described below.

• Population: patients with mitral regurgitation (MR);

Table 1  Search strategies and results for selected databases

Database Date conducted Search strategy # Results

PubMed January 3, 2020 (mitraclip [tiab] OR "mitral valve clip*" [tiab] OR "mitral valve insufficiency [tiab]" OR "Mitral 
valve repair" [tiab] OR "Transcatheter mitral valve repair" [tiab] OR "Mitral regurgitation" [tiab] 
OR "Heart Valve Prosthesis Implantation" [tiab]) AND (“cost-benefit analysis” [MeSH] OR 
"cost effectiveness analysis" OR "cost-utility analysis" OR economics [mesh] OR Cost* [tiab] 
OR Economic*[tiab])

238

Embase January 3, 2020 (’mitral valve clip’/exp OR ’mitral valve clip’ OR ’mitraclip system’/exp OR ’mitraclip system’ 
OR ’mitral valve regurgitation’/exp OR ’mitral valve regurgitation’ OR ’mitral valve repair’/exp 
OR ’mitral valve repair’ OR ’mitral valve repair device’/exp OR ’mitral valve repair device’ OR 
’transcatheter mitral valve repair’/exp OR ’transcatheter mitral valve repair’) AND (’cost benefit 
analysis’/exp OR ’cost benefit analysis’ OR ’cost effectiveness analysis’/exp OR ’cost effective-
ness analysis’ OR ’cost utility analysis’/exp OR ’cost utility analysis’ OR economic*:ab,ti)

340

Web of Science January 3, 2020 TS=((mitraclip OR "mitral valve clip*" OR "mitral valve insufficiency" OR "Mitral valve repair" 
OR "Transcatheter mitral valve repair" OR "Mitral regurgitation") AND (cost* OR Economic* 
OR "cost-benefit analysis" OR "cost benefit analysis" OR “cost effectiveness analysis” OR "cost-
effectiveness analysis" OR “cost utility analysis” OR "cost-utility analysis"))

Timespan: All years. Indexes: SCI-EXPANDED, SSCI, A&HCI, ESCI

293

Scopus January 3, 2020 TITLE-ABS-KEY (mitraclip OR "mitral clip" OR "mitral valve clip*" OR "mitral valve insuf-
ficiency" OR "Mitral valve repair" OR "Transcatheter mitral valve repair" OR "Mitral regurgi-
tation" OR "Heart Valve Prosthesis Implantation") AND TITLE-ABS-KEY ( "cost benefit analy-
sis" OR "cost-benefit analysis" OR "cost effectiveness analysis" OR "cost-effectiveness analysis" 
OR "cost utility analysis" OR "cost-utility analysis" OR cost*OR economic*)

108

Total 979
Total with 

duplicates 
removed

681
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• Intervention: transcatheter mitral valve repair using the 
MitraClip;

• Comparator: conventional medical treatment;
• Outcomes: “Incremental Cost-Effectiveness Ratio” 

(ICER), “Incremental cost per Quality-Adjusted Life 
Year (QALY)”, Net Monetary Benefit (NMB);

• Study design: model-based or trial-based full economic 
evaluations (cost-benefit analysis (CBA), cost-effective-
ness analysis (CEA), cost-utility analysis (CUA).

Exclusion criteria were

• Partial economic evaluation studies (cost-minimization 
analysis, cost-of-illness (CoI) studies, cost-analysis, cost 
outcome descriptions, cost descriptions)

• Reviews, commentaries, letters to the editors, editorials, 
protocols, abstracts

• Non-English language full-text studies
• Duplicates

Selection of studies

After removing duplicates, titles and abstracts of studies 
were screened independently by two authors for inclusion. 
Full text of selected studies was assessed by one author 
against the eligibility criteria and checked independently by 
a second author. Any disagreements were resolved by dis-
cussion. The agreement was reached on all included studies. 
EndNote ×7 was used for management of search results and 
removing duplications.

Data extraction and quality assessment 
of the studies

Two reviewers (SA and JA) independently extracted data 
using a predefined data extraction form. Disagreements 
were resolved by discussion at each step. Data extrac-
tion was performed in Microsoft Excel. Data extracted 
from each study included study/publication year, country, 
funding, comparators, health outcomes, perspective, time 
horizon, time follow up, number of patients, sensitivity 
analysis, discount rate, included costs, type of modeling, 
ICER threshold, base case analysis results and sensitivity 
analysis results.

The quality of included studies was assessed by two inde-
pendent reviewers (SA and JA) using the CHEERS checklist 
[8, 9]. Any disagreements were resolved through consensus. 
The CHEERS tool consists of 24 items in six sections (title 
and abstract, introduction, methods, results, discussion, and 
other) and was scored using ‘yes’ (reported in full), ‘partially 
reported’, ‘no’ (not reported), and ‘not applicable’. In order 
to estimate a score of reporting, we allocated a score of 1 

for each item that was reported in full, 0.5 for partial report, 
and 0 otherwise. Therefore, the maximum score for each 
study was 24 [10].

Synthesis of results

The key characteristics and results of included studies were 
summarized and synthesized qualitatively using tables and 
complemented by a narrative description and comparison 
of the results among studies. This study was conducted and 
reported in accordance with the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines [11].

Results

Study selection process

As shown in Fig. 1, the searches identified 979 records. 
After removal of duplicates and screening of title/
abstract, eight articles were eligible for full-text assess-
ment. Four studies were excluded because the studies 
were published as abstracts or had irrelevant outcomes 
and one article was excluded because percutaneous 
mitral valve repair was done with Carillon Mitral Con-
tour System. Ultimately, a total of seven studies were 
considered in the current systematic review. The quality 
of included studies was assessed by using the CHEERS 
checklist (Table 2).

The seven studies were published between 2013 and 
2019 in six different countries. All studies were conducted 
in developed countries; two studies were conducted in Can-
ada, and one each in UK, France, Italy, USA, and Japan 
[12–18]. All studies focused on the economic evaluation 
of transcatheter mitral valve repair (TMVr) with MitraClip 
Delivery System compared with medical treatment (MT) 
in patients with severe MR.

Main characteristics of the studies are shown in 
Table 3. Six of seven studies were funded by Abbott Vas-
cular, Inc. Most common health outcomes reported were 
QALYs and LYQs. Economic evaluations represented 
possible perspectives: health care system, provider, 
and third-party payer. The majority of the studies used 
a Markov model. The time horizons of the majority of 
studies are lifetime. Costs and benefits were discounted 
appropriately using country-specific guidance rates, rang-
ing from 2% (Japan) to 5% (Canada). Also, all studies 
used sensitivity analysis to illustrate and assess the level 
of confidence that may be associated with the conclusion 
of an economic evaluation.

Table 4 summarizes the cost-effectiveness, QALYs, 
and other related economic evaluation parameters for 
each study. All studies reported the QALYs, except 
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the French study, and in all cases, MitraClip created a 
greater improvement in QALYs. The least improvement 
was reported in Mealing et al. study (0.48) and the high-
est improvement in Cameron et al. study (1.73). As the 
QALY, MitraClip was associated with a greater improve-
ment in LYQs, the least improvement was reported in 
Baron et al. study (1.13), and the highest improvement 
in Armeni et al. study (3.35). As shown in Table 2, in all 
studies, MitraClip vs medical treatment generated higher 
costs.

All of studies demonstrated that MitraClip reduces 
mortality rate and increases survival rate. Total cost 
data based on 2019 USD show that the MitraClip sys-
tem has the highest cost in the USA, Canada, and Japan 
($121,390, $78,619, and $70,887, respectively) and the 
lowest cost in Italy and France ($33,062 and $39,799, 
respectively). Results show that in all selected countries 
(UK, Canada, France, Italy, USA, and Japan), thresh-
old for willingness to pay (WTP) is upper than cost per 
QALY, which means that at the current thresholds used 
by the health care systems, MitraClip system is cost-
effective for patients with mitral regurgitation.

Discussion

This study represents the first published systematic review to 
assess the economic evolution analysis of MitraClip delivery 
system for mitral valve repair for patients with mitral regur-
gitation and heart failure. In case of disproportionate degree 
of mitral regurgitation to left ventricular chamber enlarge-
ment, the patients with chronic heart failure would benefit 
from TMVr [19]. Basis on a systematic review TMVr with 
MitraClip would provide lower all-cause mortality and hos-
pitalization for heart failure and reduced need for unplanned 
mitral valve surgery and heart transplantation [20]. Overall, 
the analyses represented a broad range of health care sys-
tems, perspective, modeling, WTP thresholds, and costs.

In this article, we aimed to

1 Compare mortality and survival rate in MitraClip vs 
medical treatment

2 Total costs, incremental QALYs and LYQs in MitraClip 
vs medical treatment

3 Compare ICER and WTP threshold for selected coun-
tries.

Fig. 1  PRISMA diagram
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Table 2  CHEERS checklist

Section/item Item No Recommendation Meal-
ing 
(2013)

Cam-
eron 
(2014)

Guerin 
(2016)

Armeni 
(2016)

Asgar (2016) Baron (2019) Sakam-
aki 
(2019)

Title and abstract
Title 1 Identify the study as an 

economic evaluation or 
use more specific terms 
such as “cost-effec-
tiveness analysis”, and 
describe the interven-
tions compared

Y Y Y Y Y Y Y

Abstract 2 Provide a structured 
summary of objectives, 
perspective, setting, 
methods (including 
study design and inputs), 
results (including base 
case and uncertainty 
analyses), and conclu-
sions

Y Y Y Y Y Y Y

Introduction
Background and objec-

tives
3 Provide an explicit state-

ment of the broader 
context for the study

Y Y Y Y Y Y Y

Present the study question 
and its relevance for 
health policy or practice 
decisions

Y Y Y Y Y Y Y

Methods
Target population and 

subgroups
4 Describe characteristics of 

the base case population 
and subgroups analysed, 
including why they were 
chosen

Y Y Y Y Y Y Y

Setting and location 5 State relevant aspects of 
the system(s) in which 
the decision(s) need(s) to 
be made

Y Y Y Y Y Y -

Study perspective 6 Describe the perspective 
of the study and relate 
this to the costs being 
evaluated

Y Y Y Y Y Y Y

Comparators 7 Describe the interven-
tions or strategies being 
compared and state why 
they were chosen

Y Y Y Y Y Y Y

Time horizon 8 State the time horizon(s) 
over which costs and 
consequences are being 
evaluated and say why 
appropriate

Y Y Y Y Y Y Y

Discount rate 9 Report the choice of 
discount rate(s) used for 
costs and outcomes and 
say why appropriate

Y Y Y Y Y Y Y
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Table 2  (continued)

Section/item Item No Recommendation Meal-
ing 
(2013)

Cam-
eron 
(2014)

Guerin 
(2016)

Armeni 
(2016)

Asgar (2016) Baron (2019) Sakam-
aki 
(2019)

Choice of health outcomes 10 Describe what outcomes 
were used as the 
measure(s) of benefit in 
the evaluation and their 
relevance for the type of 
analysis performed

Y Y Y Y Y Y Y

Measurement of effective-
ness

11° Single study-based esti-
mates: Describe fully 
the design features of 
the single effectiveness 
study and why the single 
study was a sufficient 
source of clinical effec-
tiveness data

Y - Y Y Y Y Y

11b Synthesis-based estimates: 
Describe fully the meth-
ods used for identifica-
tion of included studies 
and synthesis of clinical 
effectiveness data

Y Y - Y Y Y Y

Measurement and valua-
tion of preference-based 
outcomes

12 If applicable, describe the 
population and methods 
used to elicit preferences 
for outcomes

Y Y Y - Y Y Y

Estimating resources and 
costs

13° Single study-based 
economic evaluation: 
Describe approaches 
used to estimate resource 
use associated with the 
alternative interven-
tions. Describe primary 
or secondary research 
methods for valuing each 
resource item in terms 
of its unit cost. Describe 
any adjustments made to 
approximate to opportu-
nity costs

Y Y Y Y Y Y Y

13b Model-based economic 
evaluation: Describe 
approaches and data 
sources used to estimate 
resource use associ-
ated with model health 
states. Describe primary 
or secondary research 
methods for valuing each 
resource item in terms 
of its unit cost. Describe 
any adjustments made to 
approximate to opportu-
nity costs

Y - Y Y Y Y Y
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Table 2  (continued)

Section/item Item No Recommendation Meal-
ing 
(2013)

Cam-
eron 
(2014)

Guerin 
(2016)

Armeni 
(2016)

Asgar (2016) Baron (2019) Sakam-
aki 
(2019)

Currency, price date, and 
conversion

14 Report the dates of the 
estimated resource 
quantities and unit costs. 
Describe methods for 
adjusting estimated 
unit costs to the year of 
reported costs if neces-
sary. Describe methods 
for converting costs into 
a common currency base 
and the exchange rate

Y Y Y Y Y Y Y

Choice of model 15 Describe and give reasons 
for the specific type 
of decision-analytical 
model used. Providing 
a figure to show model 
structure is strongly 
recommended

Y Y - - - Y Y

Assumptions 16 Describe all structural or 
other assumptions under-
pinning the decision-
analytical model

N Y Y N Y Y Y

Analytical methods 17 Describe all analytical 
methods supporting the 
evaluation. This could 
include methods for 
dealing with skewed, 
missing, or censored 
data; extrapolation 
methods; methods for 
pooling data; approaches 
to validate or make 
adjustments (such as 
half cycle corrections) 
to a model; and methods 
for handling popula-
tion heterogeneity and 
uncertainty

- N Y Y Y Y Y

Study parameters 18 Report the values, ranges, 
references, and, if used, 
probability distribu-
tions for all param-
eters. Report reasons or 
sources for distributions 
used to represent uncer-
tainty where appropri-
ate. Providing a table to 
show the input values is 
strongly recommended

Y Y - Y Y Y Y
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Table 2  (continued)

Section/item Item No Recommendation Meal-
ing 
(2013)

Cam-
eron 
(2014)

Guerin 
(2016)

Armeni 
(2016)

Asgar (2016) Baron (2019) Sakam-
aki 
(2019)

Incremental costs and 
outcomes

19 For each intervention, 
report mean values for 
the main categories 
of estimated costs and 
outcomes of interest, as 
well as mean differences 
between the comparator 
groups. If applicable, 
report incremental cost-
effectiveness ratios

Y Y Y Y Y Y Y

Characterizing uncertainty 20° Single study-based 
economic evaluation: 
Describe the effects of 
sampling uncertainty for 
the estimated incremen-
tal cost and incremental 
effectiveness param-
eters, together with the 
impact of methodologi-
cal assumptions (such 
as discount rate, study 
perspective)

N Y Y N Y Y Y

20b Model-based economic 
evaluation: Describe 
the effects on the results 
of uncertainty for all 
input parameters, and 
uncertainty related to the 
structure of the model 
and assumptions

N Y Y Y Y Y Y

Characterizing heteroge-
neity

21 If applicable, report differ-
ences in costs, outcomes, 
or cost-effectiveness 
that can be explained 
by variations between 
subgroups of patients 
with different baseline 
characteristics or other 
observed variability 
in effects that are not 
reducible by more infor-
mation

N N Y N - - N

Study findings, limita-
tions, generalisability, 
and current knowledge

22 Summarise key study 
findings and describe 
how they support the 
conclusions reached. 
Discuss limitations and 
the generalisability of 
the findings and how the 
findings fit with current 
knowledge

Y Y Y Y Y Y Y

Source of funding 23 Describe how the study 
was funded and the 
role of the funder in the 
identification, design, 
conduct, and reporting 
of the analysis. Describe 
other non-monetary 
sources of support

Y Y Y Y Y Y Y
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Mortality and survival rate

All of the studies demonstrated that MitraClip reduces mor-
tality rate and increases survival rate.

Figure 2 shows that mean of mid-term and long-term 
mortality rate in MitraClip delivery system is lower than 
medical treatment. Mortality rate at 1 year and 10 years 
was 16.7% versus 29.77% and 70.9% versus 98.8%, respec-
tively. These results are in line with the results of Larsen 
et al. study, which stated that the 1-year survival rate in the 
MitraClip method was 75–90% [21]. Also, Fig. 2 shows that 
2-year mortality rate occurred in 33.33% for MitraClip and 
62.9% for medical treatment, results in line with Stone et al. 
study that reports death from any cause within 24 months 
occurred in 29.1% of the patients in the transcatheter mitral-
valve repair plus medical therapy (device group) as com-
pared with 46.1% in the medical therapy alone (control 
group) [22].

Comparing total costs for MitraClip versus medical 
treatment

Figure 3 shows the cost for the MitraClip system and medi-
cal treatment in different countries, even though all studies 
have been conducted in developed countries. Despite inherent 
differences in health care systems, different costs, and WTP 
thresholds, in all selected countries, the MitraClip method 
is a more expensive intervention than the medical treatment 
method for mitral valve repair. Total cost data based on 2019 
USD show that the MitraClip method, as a new method, has 
the highest cost in the USA, Canada, and Japan ($121,390, 
$78,619, and $70,887, respectively) and the lowest cost in 
Italy and France ($33,062 and $39,799, respectively). Mitra-
Clip system is not the only valve surgery method that is more 
expensive in the USA than the conventional method; for exam-
ple, the transcatheter aortic valve implantation (TAVI) method 

Table 2  (continued)

Section/item Item No Recommendation Meal-
ing 
(2013)

Cam-
eron 
(2014)

Guerin 
(2016)

Armeni 
(2016)

Asgar (2016) Baron (2019) Sakam-
aki 
(2019)

Conflicts of interest 24 Describe any potential 
for conflict of interest 
of study contributors in 
accordance with journal 
policy. In the absence 
of a journal policy, we 
recommend authors 
comply with Interna-
tional Committee of 
Medical Journal Editors 
recommendations

Y Y N Y Y Y Y

Fig. 2  Mean of mortality rate in 
MitraClip vs medical therapy
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total costs more than $70,000 in the USA, while in European 
countries such as Italy and France, it costs about $35,000.

As such, the key economic question is whether or not the 
MitraClip system offers enough benefit to offset the additional 
costs incurred by treatment. The data of the present study 
show that despite the higher costs of the MitraClip system, it 
creates upper QALYs and LYQs and lower mid-term (1 year) 
and long-term (10 years and 20 years) mortality rates for 
patients compared with medical treatment. In all studies that 
present QALYs and LYQs indicators, MitraClip system has 
generated higher values, meaning that MitraClip procedure 
increased life expectancy and quality of life in patients at high 
surgical risk, which is consistent with lower mortality rates 
and higher survival rates of the MitraClip method vs medical 
treatment.

Comparing threshold and ICER for selected 
countries

All seven final included studies reported cost per QALY and 
threshold in the current study. Figure 4 shows that the high-
est ICER for the MitraClip system is in the USA ($55,600/
QALY) and the lowest in Italy ($10,616/QALY). One of 
the reasons for the high cost per QALY in the USA is the 
higher cost of this surgical procedure compared with Euro-
pean countries, such as Italy. Of course, despite the high 
costs in the USA for MitraClip system, this country has 
the highest threshold for willingness to pay ($100,000 per 
QALY), while the threshold in a country like Italy is only 
€10,000/QALY ($11,800/QALY). Figure 4 shows that in all 
six selected countries (UK, Canada, France, Italy, USA, and 

Fig. 3  Total cost of MitraClip 
and medical therapy in selected 
countries
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Japan), threshold for willingness to pay is upper than cost per 
QALY, which means that at the current thresholds used by 
the health care systems in selected countries such as NICE 
in the UK (£30,000 per QALY gained) and in the Japan (5 
million JPY/QALY), MitraClip is cost-effective, the only 
country where ICER and threshold are close to each other 
being Italy (€7908/QALY for ICER and €10,000/QALY for 
threshold), which has both lower costs and lower thresholds 
compared with other European countries; also, Japan has 
the largest difference in threshold values and cost per QALY 
(1,968,389 JPY/QALY for ICER and 5 million JPY/QALY 
for threshold 0.38 = 1,968,389/5,000,000), which indicates 
the high probability of cost-effectiveness of the MitraClip 
method in this country.

Limitation

– Given that the US “Food and Drug Administration” 
(FDA) has approved the percutaneous edge-to-edge 
trans-catheter mitral valve repair in October 2013, the 
present study shows that only seven economic evaluation 
studies have been conducted to evaluate the cost-effec-
tiveness of this method, so it seems that more economic 
evaluation studies are needed to draw robust conclusions.

– Due to the novelty of this surgical method, its long-term 
outcomes such as reoperation and long-term mortality 
such as 20 years in the real world are unclear.

– Given that all cost-effectiveness studies are conducted 
in developed countries, due to lower WTP thresholds in 
middle- and low-income countries, as well as differences 
in intervention costs, results cannot be generalized and 
we cannot comment on the possibility of cost-effective-
ness in these countries.

Conclusion

To conclude, evidence from this systematic review suggests 
that MitraClip strategy improved both life expectancy and 
quality-adjusted life years compared with medical treatment 
in patients at high surgical risk and it was also a cost-effec-
tive treatment option; results show that in all six selected 
countries (UK, Canada, France, Italy, USA, and Japan), 
WTP threshold is upper than the cost per QALY from a 
different perspective and in different health care systems.

Acknowledgments We would like to thank all who helped us through 
writing the article.

Authors’ contributions Conceptualization: SA, NO, AR. Leading the 
overall coordination: SA, AZ. Data compilation and analysis: SA, JA. 
Writing the first draft: SA, MB, NO. Data interpretation: SA, AR. Data 
provision: AZ, VA, JA. Critical revision of the manuscript: NO, NLB. 
Reading and approval of the final manuscript: all authors.

Funding This study is an extract from the research project with the 
Code of Ethics IR.IUMS.REC.1398.1075 from Iran University of 
Medical Sciences, which has been conducted and supported at the 
Health Management and Economics Research Center, Iran University 
of Medical Sciences, Tehran, Iran.

Compliance with ethical standards 

Conflict of interest The authors declare that they have no conflict of 
interest.

References

 1. Nkomo VT, Gardin JM, Skelton TN, Gottdiener JS, Scott CG, 
Enriquez-Sarano M et al (2006) Burden of valvular heart diseases: 
A population-based study. The Lancet 368(9540):1005–1011

 2. McCullough PA, Mehta HS, Cork DP, Barker CM, Gunnarsson 
C, Mollenkopf S et al (2019) The healthcare burden of disease 
progression in medicare patients with functional mitral regurgita-
tion. Journal of medical economics 22(9):909–916

 3. Trochu J-N, Le Tourneau T, Obadia J-F, Caranhac G, Beresniak 
A (2015) Economic burden of functional and organic mitral valve 
regurgitation. Archives of cardiovascular diseases 108(2):88–96

 4. Figulla HR, Webb JG, Lauten A (2016) Feldman TJEhj. The tran-
scatheter valve technology pipeline for treatment of adult valvular 
heart disease 37(28):2226–2239

 5. Yadgir SR, Alam T, Johnson C, Naghavi M, Roth GJC (2018) 
Global burden of calcific aortic and degenerative mitral valve 
diseases: Analysis from the global burden of disease 2017 study. 
138(Suppl_1):A17238-A

 6. Panaich SS (2018) Eleid MFJTicm. Current status of MitraClip 
for patients with mitral and tricuspid regurgitation 28(3):200–209

 7. Feldman T, Foster E, Glower DD, Kar S, Rinaldi MJ, Fail PS 
et al (2011) Percutaneous repair or surgery for mitral regurgitation 
364(15):1395–1406

 8. Husereau D, Drummond M, Petrou S, Carswell C, Moher D, 
Greenberg D et al (2013a) Consolidated health economic evalua-
tion reporting standards (CHEERS) statement. Cost Effectiveness 
and Resource Allocation 11(1):6

 9. Husereau D, Drummond M, Petrou S, Carswell C, Moher D, 
Greenberg D et al (2013) Consolidated health economic evalu-
ation reporting standards (CHEERS)—explanation and elabora-
tion: A report of the ISPOR health economic evaluation publi-
cation guidelines good reporting practices task force. Value in 
Health 16(2):231–250

 10. Hiligsmann M, Evers SM, Sedrine WB, Kanis JA, Ramaekers B, 
Reginster J-Y et al (2015) A systematic review of cost-effectiveness 
analyses of drugs for postmenopausal osteoporosis. Pharmacoeco-
nomics 33(3):205–224

 11. Moher D, Liberati A, Tetzlaff J, Altman DG (2009) Preferred 
reporting items for systematic reviews and meta-analyses: The 
PRISMA statement. Ann Intern Med 151(4):264–269

 12. Mealing S, Feldman T, Eaton J, Singh M, Scott DA (2013) EVER-
EST II high risk study based UK cost-effectiveness analysis of 
MitraClip® in patients with severe mitral regurgitation ineligible 
for conventional repair/replacement surgery. Journal of medical 
economics 16(11):1317–1326

 13. Cameron HL, Bernard LM, Garmo VS, Hernandez JB, Asgar AW 
(2014) A Canadian cost-effectiveness analysis of transcatheter 
mitral valve repair with the MitraClip system in high surgical risk 
patients with significant mitral regurgitation. Journal of medical 
economics 17(8):599–615



Heart Failure Reviews 

1 3

 14. Guerin P, Bourguignon S, Jamet N, Marque S (2016) MitraClip 
therapy in mitral regurgitation: A Markov model for the cost-
effectiveness of a new therapeutic option. Journal of medical eco-
nomics 19(7):696–701

 15. Armeni P, Boscolo PR, Tarricone R, Capodanno D, Maggioni AP, 
Grasso C et al (2016) Real-world cost effectiveness of MitraClip 
combined with medical therapy versus medical therapy alone in 
patients with moderate or severe mitral regurgitation. Int J Cardiol 
209:153–160

 16. Asgar AW, Khairy P, Guertin MC, Cournoyer D, Ducharme A, 
Bonan R et al (2017) Clinical outcomes and economic impact of 
transcatheter mitral leaflet repair in heart failure patients. Journal 
of medical economics 20(1):82–90

 17. Baron SJ, Wang K, Arnold SV, Magnuson EA, Whisenant B, 
Brieke A, et al (2019) Cost-Effectiveness of Transcatheter Mitral 
Valve Repair versus Medical Therapy in Patients with Heart Fail-
ure and Secondary Mitral Regurgitation: Results from the COAPT 
Trial. Circulation

 18. Sakamaki H, Nakao K, Matsumoto T, Inoue S (2019) Cost-effec-
tiveness analysis of percutaneous mitral valve repair with the 
MitraClip delivery system for patients with mitral regurgitation 
in Japan. Journal of medical economics 22(12):1312–1320

 19. Grayburn PA, Sannino A, Packer MJJCI (2019) Proportionate and 
disproportionate functional mitral regurgitation: A new concep-
tual framework that reconciles the results of the MITRA-FR and 
COAPT trials 12(2):353–362

 20. Benito-González T, Estévez-Loureiro R, Villablanca PA, Armeni 
P, Iglesias-Gárriz I, Minguito C et al (2020) Percutaneous mitral 
valve repair vs. stand-alone medical therapy in patients with func-
tional mitral regurgitation and heart failure. 21(1):52–60

 21. Munkholm-Larsen S, Wan B, Tian DH, Kearney K, Rahnavardi 
M, Dixen U et al (2014) A systematic review on the safety and 
efficacy of percutaneous edge-to-edge mitral valve repair with the 
MitraClip system for high surgical risk candidates 100(6):473–478

 22. Stone GW, Lindenfeld J, Abraham WT, Kar S, Lim DS, Mishell 
JM et al (2018) Transcatheter mitral-valve repair in patients with 
heart failure 379(24):2307–2318

 Aziz Rezapour 
 rezapour.a@iums.ac.ir

 Jalal Arabloo 
 arabloo_j64@yahoo.com

 Hamid Pourasghari 
 Pourasghari.h@iums.ac.ir

 Masoud Behzadifar 
 Masoudbehzadifar@gmail.com

 Vahid Alipour 
 alipour.va@iums.ac.ir

 Negar Omidi 
 negar.omidi@gmail.com

 Saeed Sadeghian 
 s.sadeghian@tums.ac.ir

 Hassan Aghajani 
 h.aghajanih@tums.ac.ir

 Nicola Luigi Bragazzi 
 Robertobragazzi@gmail.com

1 Health Management and Economics Research Center, Iran 
University of Medical Sciences, Tehran, Iran

2 Hospital Management Research Center, Iran University 
of Medical Sciences, Tehran, Iran

3 Social Determinants of Health Research Center, Lorestan 
University of Medical Sciences, Khorramabad, Iran

4 Department of Cardiology, Tehran Heart Center, Tehran 
University of Medical Sciences, Tehran, Iran

5 Department of Interventional Cardiology, Tehran Heart 
Center, Tehran University of Medical Sciences, Tehran, Iran

6 Laboratory for Industrial and Applied Mathematics (LIAM), 
Department of Mathematics and Statistics, York University, 
Toronto, Canada

Aziz Rezapour1 · Samad Azari1,2 · Jalal Arabloo1 · Hamid Pourasghari2 · Masoud Behzadifar3 · Vahid Alipour1 · 
Negar Omidi4 · Saeed Sadeghian5 · Hassan Aghajani5 · Nicola Luigi Bragazzi6

Affiliations


	Cost-effectiveness analysis of mitral valve repair with the MitraClip delivery system for patients with mitral regurgitation: a systematic review
	Abstract
	Introduction
	Method
	Identification of studies
	Eligibility criteria

	Selection of studies
	Data extraction and quality assessment of the studies
	Synthesis of results
	Results
	Study selection process


	Discussion
	Mortality and survival rate
	Comparing total costs for MitraClip versus medical treatment
	Comparing threshold and ICER for selected countries
	Limitation

	Conclusion
	Acknowledgments 
	References


