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Objective. Because of a lack of suitable heart donors, alternatives to transplantation are
required. These alternatives can have high costs. The aim of this study was to perform a sys-
tematic review of cost-effectiveness studies of ventricular assist devices (VADs) and to assess
the level of evidence of relevant studies. The purpose was not to present economic findings.
Methods. A systematic review was performed using four electronic databases to identify
health economic evaluation studies dealing with VADs. The methodological quality and
reporting quality of the studies was assessed using three different tools, the Drummond,
Cooper, and CHEERS (Consolidated Health Economic Evaluation Reporting Standards)
checKlists.

Results. Of the 1,258 publications identified, thirteen articles were included in this review.
Twelve studies were cost-utility analyses and one was a cost-effectiveness analysis.
According to the Cooper hierarchy scale, the quality of the data used was heterogeneous.
The level of evidence used for clinical effect sizes, safety data, and baseline clinical data was
of poor quality. In contrast, cost data were of high quality in most studies. Quality of reporting
varied between studies, with an average score of 17.4 (range 15-19) according to the CHEERS
checklist.

Conclusion. The current study shows that the quality of clinical data used in economic eval-
uations of VADs is rather poor in general. This is a concern that deserves greater attention in
the process of health technology assessment of medical devices.

Heart failure (HF) is a major health problem. It was estimated to affect 26 million people
worldwide in 2014 (1), and leads to over 10 million hospitalizations annually in the USA
and Europe. The prognosis for chronic HF remains poor, with 1-year and 5-year survival
rates, respectively, 86.5 and 56.7 percent (2) and a 1-year event-free survival rate of 49.1 per-
cent for patients with a HF duration of >18 months (3). Advances in medical therapy have
improved the quality of life and survival of patients with end-stage HF. Heart transplantation
(HTx) remains the best available treatment of end-stage HF in terms of mortality and quality
of life. However, the lack of suitable heart donors means that patients often wait a long time for
a heart transplant. To address this shortage, left ventricular assist devices (LVADs) have
become an alternative for advanced HF. In 1966, DeBakey implanted the first pneumatically
driven LVAD (4). VADs are increasingly being used as a bridge to the transplantation option
(known as bridge-to-transplantation), providing circulatory support whereas patients await
HTx, and more recently VADs are being used as a destination therapy, as a permanent alter-
native to HTx. However, these devices have a very high unit cost and are not free of risks;
adverse effects such as bleeding, infection, device malfunction, stroke, and death are reported
in the literature (5). With the increasing use of this medical device (5), questions remain about
its cost-effectiveness. Although some authors have investigated this (6;7), the question of the
quality of economic studies of VADs remains, and particularly their level of evidence. This
information is valuable in health technology assessments (HTAs), which in turn support deci-
sion makers. Knowledge of the quality of available economic studies is essential to make an
informed and fair decision, especially with these very high cost devices.

The purpose of this study was to perform a systematic review of the literature on economic
evaluations of VADs to assess the methodological and reporting quality of the currently avail-
able publications on this topic. By highlighting this question of quality in published papers, we
aim to provide valuable information to HTA analysts and policy makers dealing with VADs.

Materials and Methods

A systematic review of the literature was performed in 4 June 2019 to identify health economic
evaluation studies relating to VADs. We followed accepted guidelines for conducting system-
atic reviews; the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
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Table 1. Study eligibility criteria in a PICOS format

PICOS Inclusion criteria Exclusion criteria

Population Patient treated for end-stage
heart failure

Intervention Ventricular assist device

Comparators All therapies that can be used
as a comparator (devices or
medical therapies)

Outcomes Cost-effectiveness and/or costs

Study design Full economic evaluations: Partial economic
Cost-effectiveness evaluation
Cost-utility Non-economic
Cost-benefit evaluations

Cost minimization
Budget impact model

PICOS, population, intervention, comparators, outcomes, and study design.

(PRISMA) guidelines (see Supplementary file 1, PRISMA
Checklist). This review has not been registered.

Search Strategy

We selected articles from four electronic databases: PubMed,
Embase, the National Health Service Economic Evaluation
Database (NHS EED), and the Cost-Effectiveness Analysis
Registry. A search strategy was developed using the PubMed data-
base to identify all relevant studies published in the last 10 years
(from 1 June 2009 to 1 June 2019) and was then applied to the
other databases. The full strategy is available in Supplementary
file 2 (Study protocol). The search terms combined a descriptor
of the device (MeSH or not) and a term related to economics
(MeSH or not).

Study Selection

First, duplicate articles were automatically removed. Then, titles
and abstracts were screened independently by two reviewers (SF
and LC) to select relevant articles regarding inclusion and exclu-
sion criteria according to the PICOS format (population, inter-
vention, comparators, outcomes, and study design) (Table 1)
(8). Exclusion criteria were as follows: articles written in languages
other than English or French, studies where VADs were not the
sole topic, studies such as reviews, editorials, congress communi-
cations, letters, and non-economic studies. Disagreements were
resolved by a third reviewer (NM).

Quality Assessment

To assess the quality of articles screened, two reviewers (SF and
NM) used three established checklists for appraising reporting
and methodological quality of economic evaluations. These
three tools are all qualitative instruments. In cases of discordant
classifications, the two researchers discussed discrepancies until
a consensus was reached.

First, general characteristics were extracted using international
guidelines published by Drummond et al. (9). These recommen-
dations provide a general guidance about the way in which the
results of economic evaluations should be reported. The authors
must give information about the type of evaluation conducted,
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perspective chosen, and costs considered (direct, indirect, and
both). They need to describe the comparators chosen, time hori-
zon, incremental cost-effectiveness ratio (ICER), and source of
funding.

Next, we used a second tool developed by Cooper et al. to eval-
uate the quality of the sources of evidence used in the studies (10).
This tool, which ranks the evidence used in studies on a scale of
1-6, assessed the quality of sources for the main clinical effect,
baseline clinical data, cost data, and utility data. When the infor-
mation was not clearly stated, the scale awarded a rank of 9. We
then grouped the rankings into three quality categories defined by
Cooper et al. (10). Level A corresponded to the highest level of
evidence quality, covering ranks 1 and 2. Level B corresponded
to an intermediate level of evidence quality, covering a ranking
of 3. Ranks 4, 5, 6, and 9 were grouped together into level C, cor-
responding to the lowest level of evidence quality.

Finally, we used the CHEERS (Consolidated Health Economic
Evaluation Reporting Standards) checklist, which was published
in 2013 (11). This is a practical tool used to assess reporting qual-
ity of health economics studies. This instrument includes twenty-
four items in six categories (title and abstract, introduction, meth-
ods, results, discussion, and other). Three reviewers (SF, SS, and
NM) assigned 1 point if the item was complete, a half point for
a partial answer, and 0 points if the information was lacking.
We used here a score that implicitly gives equal weight to each
of the items in the checklist. This is a potential limitation of
this approach, as some items may be considered more relevant
or more important than others. The maximum score reachable
with this tool is normally 24. Nevertheless, some items were not
applicable; consequently, the maximum possible score was calcu-
lated for each article.

This methodology of combining several checklists was inspired
by previous work on the quality of economic evaluations (12-14).
To our knowledge, there is no single checklist available that is able
to appraise both reporting and methodological quality of eco-
nomic evaluations. For this reason, we chose to merge these
three qualitative instruments which explore different aspects of
an economic evaluation: the global methodology assessed by the
Drummond guidelines, the quality of the sources of evidence by
the Cooper checklist, and the reporting quality by the CHEERS
checklist. This strategy allows us to be more exhaustive in the
appraisal of the articles screened and to offset the inherent weak-
nesses of a single tool.

Results
Selected Studies

Figure 1 summarizes the details of study identification and rea-
sons for inclusion/exclusion. In the initial electronic literature
search, 1,258 studies were identified. A total of 854 articles were
obtained after removal of duplicates. After screening titles and
abstracts, we excluded 786 articles as they did not meet the selec-
tion criteria: 462 studies did not solely discuss VADs, 229 did not
have accepted designs, 80 did not deal with economics, and 15
were not available in English or French. Next, we read the full
text of the remaining sixty-eight articles and excluded fifty-five
articles because of their design (n=2) or because they were not
economic studies (n=53). Our literature search identified thir-
teen studies that fulfilled the inclusion criteria. The selected arti-
cles were published between 2012 and 2018.
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References identified
through database searching
n=1258
PubMed n =401
Embase n =790
NHS EED n =40
CEAn=27

Additional references identified
through other sources
n=>0

Screening

>
=
=
20
73]

Fig. 1. PRISMA flow chart for study selection.
CEA, Cost-Effectiveness Analysis Registry; NHS
EED, National Health Service Economic
Evaluation Database.

Included

Characteristics of the Studies

Most studies were conducted in North America (n =6, 46.2 per-
cent) or Europe (n =5, 38.5 percent). Nine studies (69.2 percent)
were conducted in the last 5 years. Twelve studies (92.3 percent)
were cost-utility analyses and one (7.7 percent) was a cost-
effectiveness analysis (Table 2). A payer perspective was retained
for nine studies (69.2 percent) and a societal perspective for three
studies (23.1 percent) (15-17). One (7.7 percent) did not state a
perspective for the analysis (18). In most of the studies evaluated,
direct costs were used (n = 12; 92.3 percent). Only one study used
total costs (19). Authors considered a lifetime horizon in eleven
publications (84.6 percent). Other horizons adopted were 5
years (20) in one study and 12 months (21) in another study.
Five articles (38.5 percent) did not specify a funding source.
Another five studies (38.5 percent) received public funding and
three private (23.1 percent) funding. All publications performed
an uncertainty analysis. Nine of the thirteen studies (69.2 percent)
provided both deterministic and probabilistic analyses, two (15.4
percent) provided only deterministic analyses, and two other
studies (15.4 percent) provided only probabilistic analyses. For
deterministic analyses, details on the factors that greatly impacted
the ICER are presented in Supplementary Table 1. The cost of the
VAD seems to be the factor that had the strongest influence on the
ICER in most studies. In the majority of cases (n=28; 61.5 per-
cent), VADs were compared with inotrope-dependent medical
therapy (IDMT). For two studies (15.4 percent), comparators
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References screened after removal of duplicates
n =854

Titles and abstracts excluded
n="786
Letters, editorials, reviews: 229
VADs not the sole study topic: 462
Non-economic studies.: 80
Other language: 15

Full text selected and reviewed

n =68
Full text excluded
n=>55
> Letters, editorials, reviews: 2
Non-economic study design: 53
A 4

References included in the review

n=13

were “no LVAD.” For all economic studies, an ICER was calcu-
lated. ICERs varied between $33,014/QALY (quality-adjusted life-
years) (22) and $414,275/QALY (23). In those studies that consid-
ered LVADs/IDMT, all ICERs converged toward similar results.
The average was $203,225/QALY with a 95 percent confidence
interval ($120,177/QALY; $286,273/QALY).

Quality of the Evidence Sources

The quality of evidence sources for the studies was evaluated
using the Cooper scale. Table 3 describes the results of applying
the hierarchies of the data source criteria.

For four (30.8 percent) studies, clinical effect sizes and safety
data were of high quality. One paper (7.7 percent) drew on a sin-
gle randomized controlled trial (RCT) with a direct comparison
with comparator therapy (20) and the three others (23.1 percent)
drew on indirect comparisons using data from RCTs (16;25;28).
In addition, the four studies all measured final outcomes. The
level of evidence used for the remaining publications was of
poor quality (level C) and among those, one study (7.7 percent)
gave no details about the source of data (21).

For seven studies, baseline clinical data were of high quality;
one publication (7.7 percent) used reliable administrative data-
bases specifically conducted for the study (21) and the six (46.2
percent) other studies used recent case series or analysis of reliable
administrative databases covering the same jurisdiction. The level
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Table 2. Details of the Drummond et al. criteria for each included study

ssa.d Alssanun sbprique) Ag auljuo paysiiand 6000002£29¥99205/£101°0L/B1010p//:sd1y

Economic Time Number of Analysis States used in the Cost Sensitivity Sources of
Reference  Year Country evaluation  Perspective  horizon Comparator patients approach Markov model ICER included analysis funding
Alba et al. 2013 Canada CEA No Lifetime  BTT-VAD 34 patients A Markov model - Heart failure BTT-VAD/ Direct Probabilistic/ No
(18) information Non-bridged 120 patients  stimulation with  waiting state non-bridged HT deterministic  information
HTx 1,000 patient - HTx High risk:
iterations - BTT-VAD $84,964/LY
- Death Medium risk:
$99,039/LY
Low risk:
$119,574/LY
Baras 2017 USA CUA Societal Lifetime  DT-LVAD 61 patients A Markov model - HTx Low-risk DT-LVAD/ Direct Probabilistic/ No
et al. (15) IDMT 61 patients simulation with - LVAD IDMT = $209,400/ deterministic  information
10,000 patient - Alive QALY
iterations - Alive after major  High-risk
stroke DT-LVAD/IDMT =
- Death $171,000/QALY
Chang 2017 Taiwan CUA Payer Lifetime  Direct BTT-VAD 35 patients A Markov model - Alive on direct Direct BBT-VAD/ Direct Probabilistic/  Public
et al. (24) Double bridge 60 patients simulation with  VAD or double double bridges = deterministic
(ECMO prior to 100 patient bridge therapy DOMINANT
VAD) iterations - Alive after HTx
- Death
Chew 2017 Canada CUA Payer Lifetime  LVAD Hypothetical A Markov model - Alive LVAD/IDMT = Direct Probabilistic/  Public
et al. (25) IDMT cohort of simulation with - Death $230,692/QALY deterministic
patients 10,000 patient
iterations
Clarke 2014 UK CUA Payer Lifetime  BTT-LVAD 235 patients A semi-Markov - Alive on LVAD or Continuous-flow Direct Probabilistic/  Public
et al. (26) IDMT 307 patients multi-state medical BTT-LVAD/IDMT = deterministic
model management £53,527/QALY
simulation with support ($84,963/QALY)
1,000 patient - Alive after HTx
iterations - Death
Long et al. 2014 USA CUA Societal Lifetime  IDMT Hypothetical A health - Alive DT-LVAD/IDMT = Direct Deterministic  No
(17) Orthotopic HTx  cohort of state-transition - Morbidities/ $201,600/QALY information
BTT-VAD patients model diagram events with LVAD ~ BTT-LVAD/OHT =
DT-LVAD with 20,000 or HTx (stroke, $226,300/QALY
patient iterations  gastrointestinal
bleed, pump
failure, and so on)
- Death
Magnetta 2018 USA CUA Payer 5 years DT-LVAD Hypothetical A Markov model - VAD replacement DT-LVAD/IDMT = Direct Probabilistic/  No
et al. (20) IDMT cohort of simulation with - other $179,086/QALY deterministic  information
patients 5,000 patient readmission
iterations - Alive (no
readmission)
- Death post
DT-VAD/Post
medical
management
(Continued)
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Table 2. (Continued.)

Reference  Year Country Economic  Perspective Time Comparator Number of Analysis States used in the ICER Cost Sensitivity Sources of
evaluation horizon patients approach Markov model included analysis funding
Moreno 2012 UK CUA Payer Lifetime  LVAD HMII 281 patients A Markov - LVAD LVAD/IDMT = Direct Probabilistic ~ No
et al. (23) IDMT 7,376 multi-state - HTx £258,922/QALY information
patients model - Death ($414,275/QALY)
simulation with
1,000 patient
iterations
Neyt et al. 2013 the CUA Societal Lifetime  DT-LVAD Hypothetical A Markov model - Hospitalization ~ Continuous-flow Direct Probabilistic/  Public
(27) Netherlands IDMT cohort of simulation with - No event DT-LVAD/IDMT = deterministic
patients 1,000 patient - Death $107,600/QALY
iterations
Pulikottil 2014 UK CUA Payer Lifetime  HW VAD 125 patients A semi-Markov - HMII or HW Deterministic HW/ Direct Probabilistic/  Public
et al. (22) HMII LVAD 82 patients multi-state - HTx HMII = £23,530/ deterministic
model - Death QALY ($37,349/
simulation with QALY)
1,000 patient Probabilistic HW/
iterations HMII = £20,799/
QALY ($33,014/
QALY)
Rogers 2012 USA CUA Payer Lifetime  DT-LVAD 134 patients A Markov model - Alive Continuous-flow Direct Deterministic  Private
et al. (28) (5 years) IDMT 61 patients simulation - Death DT-LVAD/IDMT =
$198,184/QALY
Tadmouri 2018 France CUA Payer Lifetime  LVAD 508 patients A semi-Markov - LVAD Probabilistic Total Probabilistic/  Private
et al. (19) No LVAD Hypothetical ~ multi-state - HTx LVAD/no LVAD = deterministic
group of model - Death €125,580/QALY
patients simulation with Deterministic
1,000 patient LVAD/no LVAD =
iterations €123,109/QALY
Takura 2016 Japan CUA Payer 12 Implantable 30 patients A Markov model - Heart failure Implantable VAD/  Direct Probabilistic ~ Private
et al. (21) months  VAD 7 patients simulation waiting extracorporeal
Extracorporeal - HTx VAD = $303,104/
VAD - Recovery QALY
- VAD
- Adverse
- Death

BTT-VAD, bridge-to-transplantation ventricular assist device; CEA, cost-effectiveness analysis; CUA, cost-utility analysis; DT, destination therapy; ECMO, extracorporeal membrane oxygenation; ICER, incremental cost-effectiveness ratio; HMII, HeartMate
11®; HTx, heart transplantation; HW, HeartWare®; IDMT, inotrope-dependent medical therapy; LVAD, left ventricular assist device; LY, life-years; QALY, quality-adjusted life-years; VAD, ventricular assist device.
If CUA, ICER was given in QALY only. If CEA, ICER was given in LY only.
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Table 3. Ranking of evidence for parameters used in the decision models using the hierarchy scale of Cooper et al.
Level of Hierarchy of Clinical effect sizes/adverse events and Baseline clinical data [n Costs [n Utilities
evidence evidence complications [n (%)] (%)] (%)] [n (%)]
A 1+
1 1(7.7) 1(7.7) 1(7.7) 1(7.7)
2 3 (23.1) 6 (46.2) 10 (76.9) 3 (23.1)
B 3 4 (30.8)
C 4 3(23.1) 6 (46.2) 1(7.7) 4 (30.8)
5 5 (38.5) 1(7.7)
6
9 1(7.7)
NA 1(7.7)

NA, not applicable.

of evidence used for the six other studies (46.6 percent) was of
poor quality (level C), using outdated case series or analysis of
reliable administrative databases, or estimation from RCTs.

In most studies (84.6 percent), cost data were of high quality
(level A). Among them, one study (21) estimated costs based
on a reliable database from a specific study. For two publications
(15.4 percent), cost data were of poor quality; one used price
rather than cost (16) and the other was based on costs from a dif-
ferent jurisdiction (20).

Sources of utility data varied from one article to another.
Among the twelve cost-utility analyses, only four (30.8 percent)
studies had utility data of high quality; one (7.7 percent) study
contained data from a specific study and the three others (23.1
percent) assessed indirect utility data from a sample of patients
with the disease of interest, using a tool not validated for the
patient population. For four studies (30.8 percent), utility data
were direct estimates from a previous study. Finally, the four oth-
ers did not state the source for utility data. Details of the quality of
life estimates are presented in Supplementary Table 2.

The CHEERS checklist is an instrument established to ensure
high-quality reporting. Results are shown in Supplementary
Table 3 and in Supplementary Figure 1. Question 12 was not
applicable for all included studies and question 21 was applicable
for only one study (18). For seven questions, less than the half of
studies succeeded in obtaining full points. These questions con-
cerned title, abstract, target population and subgroups, setting
and location, comparators, time horizon, and sources of funding.
None of the thirteen articles gave complete answers to question
7. This question explores the choice of comparators and its justi-
fication. In contrast, all studies obtained 1 point for a full descrip-
tion of the methods used to identify studies, for the source of
clinical effectiveness data and for the description of the analytical
methods supporting the evaluation. All studies were scored out of
a total of 22 points, except for one study, which was scored out of
a total of 23 points (18). The average score was 17.4 (range 15-
19). The average score in percentage terms for the thirteen eco-
nomic studies was 78.6 percent (68.2-86.4 percent) (15;22;26).
Three articles obtained less than 75 percent (15;20;21).

Discussion

This systematic literature review identified thirteen economic
studies. To our knowledge, this review is the first to report the
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quality of economic evaluations of VADs in depth using three for-
mal guidelines (9-11). In fact, the objective of this systematic
review was to assess the level of evidence of relevant economic
studies and not to summarize what is known about the cost-
effectiveness of VADs. Thus, we wish to contribute to the HTA
process, which is not only designed to review and summarize out-
comes but also to assess the quality of the evidence itself (29).
Looking at the quality of the studies, we first showed that most
of the studies fully complied with the Drummond guidelines. For
example, ICERs were calculated in all studies, which is a particu-
larly useful criterion for decision markers (9;30). In addition, all
authors performed a sensitivity analysis following the ICER calcu-
lation, which makes it possible to assess the uncertainty of the cal-
culation and to determine the robustness of the conclusions
drawn. One of the most common flaws observed was a lack of
detail about funding sources. This raises ethical questions; with-
out this information, it is impossible to know who funded the
study. As has been reported by several authors, studies sponsored
by industry are much more likely to reach positive conclusions
than similar studies funded by not-for-profit organizations (31-
33). In addition, none of the included studies relevant here clearly
indicated the level of involvement of the sponsor in the research.
We were unable to find previous systematic reviews of VADs
that used the Cooper checklist. Using this checklist, we showed
that most of the studies were based on clinical data (effect sizes
and baseline) of poor quality. Studies using high-quality clinical
data were supported by RCTs such as the Randomized
Evaluation of Mechanical Assistance for the Treatment of
Congestive Heart Failure (REMATCH) trial (34), which com-
pared medical management alone with previous-generation
pulsatile-flow LVADs, and the HeartMate II Destination
Therapy Trial (35), which compared pulsatile-flow LVADs with
continuous-flow LVADs. To our knowledge, no other RCTs
have evaluated VADs (27;36). According to the limited data avail-
able, in general the included studies used data from these two
RCTs. Clearly, this was not possible when the chosen comparators
were not the same as those in the RCTs, and in these cases data
were sourced from studies of a lower methodological quality.
Information on cost use and utilities use were determined with
high-quality data in almost all studies. Even where authors
included some cost approximations, the results remained valid,
due to the important role of the cost of the VAD in the total
cost of the procedure. Therefore, it is relatively easy to determine
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the total cost of a surgical intervention if the cost of the VAD is
known.

We chose to use the CHEERS checklist to assess the quality of
reporting and to calculate a score for each publication. The
CHEERS checklist was intended to be used for qualitative assess-
ment. However, it has been used repeatedly by authors for quan-
titative assessment (37-39). We observed that three-quarters of
relevant studies had a calculated score higher than 75 percent.
None had a ratio below 50 percent. The question of which thresh-
old should be used remains unanswered. Several publications have
suggested three categories for CHEERS evaluation; high quality
for scores over 75 percent, medium quality for scores between
50 percent and 75 percent, and low quality below 50 percent
(38;40). According to these categories, most studies included
had a high-quality level of reporting. Studies receiving scores
determined as high quality describe most of the essential elements
required for transparent reporting. This has direct implications
for decision makers, because poorly reported research can distort
results and mislead the decision making process. In 2018, a sys-
tematic review assessed cost-effectiveness analyses of VADs (7).
The objective of the study was to identify, describe and summa-
rize published studies on the topic. This study also used the
CHEERS checklist. However, in contrast with our systematic
review, no score was calculated to compare the quality of identi-
fied studies. Although most of the studies included fulfilled all
the checklist fields, the authors surprisingly concluded that
none of these studies were of sufficient quality to contribute to
their understanding of the cost-effectiveness of VADs. These
results appear to contradict our own. However, without a calcula-
tion of the scores, the conclusion reached by the authors seems
not to be based on an objective appraisal.

Nunes et al. published a systematic review of the cost-
effectiveness of VADs in 2016, in which eleven studies were iden-
tified (6). To assess the quality of relevant studies, the authors
used an adapted checklist developed by Neumann et al. (41) in
2000. This was based on information from previous versions of
published guidelines and recommendations (42-44). Most items
are very similar to items from the Drummond and CHEERS
checklists, but no justification is required for completion of
each item. Eight publications were deemed to be of high quality,
one of moderate quality, and one of low quality. However, con-
trary to our systematic review, no score was calculated to compare
the quality of identified studies.

Our systematic literature review highlighted some limitations
in the field. Thirteen economic evaluations in a 10-year period
seems a small number for a pathology that is not rare, particularly
as VADs have a high unit cost. In comparison, in a previous study
we found seven economic evaluations in a 5-year period for a
cheaper device that is used more infrequently (12). This small
number of studies makes it difficult to make strong conclusions.
As stated above, the aim of this study was not to assess the cost-
effectiveness of VADs. Nevertheless, we observed that all ICERs
comparing LVADs and IDMT were higher than the cost-
effectiveness threshold values of different countries. This poses
a question about the cost-effectiveness of this technology.

A limitation of our study is that the search was performed in
scientific journals and we did not include economic evaluations
from gray literature. However, the same studies were identified
over the same period of analysis in other reviews on this topic,
confirming the reliability of our methodology (6;7). In addition,
to determine the quality using the CHEERS checklist, we assigned
points for each item, but differentiating between partial or full
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reporting was difficult for some items. To overcome this issue,
we assigned a half point for partial reporting, which allowed accu-
rate and more discriminative scoring.

Conclusion

In the current study, we show that the clinical data used in eco-
nomic evaluations of VADs are of poor quality in general. This
is a sadly common matter in the medical device sector (45). It
poses a question about the appropriate level of evidence required
in the decision making process about these health products, espe-
cially in the case of life-saving medical devices.

Supplementary Material. The supplementary material for this article can
be found at https:/doi.org/10.1017/S0266462320000409
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