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ABSTRACT

The impact of uncommon etiology cardiomyopathies on Left-ventricular assist device
(LVAD)-recipient outcomes is not very well known. This study aimed to characterize patients
with uncommon cardiomyopathy etiologies and examine the outcomes between uncommon
and ischemic/idiopathic dilated cardiomyopathy. This observational study was conducted in
19 centers between 2006 and 2016. Baseline characteristics and outcomes of patients with
uncommon etiology were compared to patients with idiopathic dilated/ischemic
cardiomyopathies. Among 652 LVAD-recipients included, a total of 590 (90.5%) patients
were classified as ischemic/idiopathic and 62 (9.5%) patients were classified in the
“uncommon etiologies” group. Main uncommon etiologies were: hypertrophic (n=12(19%));
cancer therapeutics—related cardiac dysfunction (CTRCD) (n=12(19%)); myocarditis
(n=11(18%)); valvulopathy (n=9(15%)) and others (n=18(29%)). Patients with uncommon
etiologies were significantly younger with more female and presented less co-morbidities.
Additionally, patients with uncommon cardiomyopathies were less implanted as destination
therapy compared to ischemic/idiopathic group (29% vs. 38.8%). During a follow-up period
of 9.1 months, both groups experienced similar survival. However, subgroup of
hypertrophic/valvular cardiomyopathies and CTRCD had significantly higher mortality
compared to the ischemic/idiopathic or myocarditis/others cardiomyopathies. Conversely,
patients with. myocarditis/others etiologies experienced a better survival. Indeed, the 12-
months survival in the myocarditis/others; ischemic/idiopathic and
hypertrophic/CTRCD/valvulopathy group were 77%; 65% and 46% respectively. In
conclusion, LVAD-recipients with hypertrophic cardiomyopathy, valvular heart disease and
CTRCD experienced the higher mortality rate.

KEY WORDS: Left-ventricular assist device, uncommon cardiomyopathy etiology, survival.
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INTRODUCTION

Left ventricular assist device (LVAD) implantation has been shown to improve
survival in patients with refractory heart failure (HF) (1-3) and ischemic or idiopathic dilated
cardiomyopathies represent more than 90% of the LVAD candidates (4). Previous studies
demonstrated no difference in mortality between LVAD recipients with ischemic and non-
ischemic (5; 6). Conversely, data regarding the impact of uncommon etiologies (i.e. non-
ischemic and non-idiopathic dilated cardiomyopathies) in LVAD recipients are scarce.
Indeed, only cases report or small studies focused on uncommon etiologies have been
published thus far (7-9). In a recent analysis from the INTERMACS registry, restrictive and
hypertrophic cardiomyopathies (HC) exhibited similar outcomes compared to patients with
traditional dilated cardiomyopathy (10). However, others studies would be required to
accurately investigate the outcomes of such candidates. In this study, we sought to
characterize patients with an uncommon eticlogy and examine the outcomes between

uncommon and ischemic/idiopathic dilated cardiomyopathy.

METHODS

The ASSIST-ICD is a retrospective, multicenter observational study (NCT02873169)
of durable mechanical circulatory support devices implanted in 19 French tertiary centers. The
methods of this study have been previously published (11). Briefly, patients aged >18 years
implanted with axial HeartMate 2 (Abbott, Chicago, Illinois), Jarvik2000 (Jarvik Heart, Inc.,
New York, New York), or centrifugal HeartWare pumps (Medtronic, Columbia Heights,
Minnesota) between February 2006 and December 2016 were included in the final analysis.
The type of pump implanted depended on the local heart team’s decision in each center.
Exclusion criteria were: patients who underwent total artificial heart placement or pulsatile

flow LVAD; history of heart transplant; and VentrAssist (Ventracor, Chatswood, NSW,
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Australia) recipients. Patients deceased during LVAD surgery were excluded from the final
analysis. This study was approved by the regional ethic committees, the French Advisory
Committee on the Treatment of Research Information in the Field of Health (CCTIRS), and
the French National Commission of Informatics and Civil Liberties (CNIL). A non-opposition

letter was sent to the patients, as requested by French authorities for retrospective studies.

Baseline data — including demographic characteristics, cardiac disease and heart
failure history, echocardiography, and blood chemistry values — were collected from hospital
files for all patients. Peri-operative data (such as the necessity of a combined surgery or a
right extracorporeal life support) were collected.  Follow-up was performed according to
each institution’s protocols. The LVAD controller monitor was checked during every clinical
visit in each center, according to state-of-the-art standard of care for LVAD recipients. The
last day of follow-up was December 31st 2016, the date of heart transplantation, or death,

whichever occurred first.

Ischemic etiology was defined in patient with history of prior myocardial infarction or
impaired left ventricular ejection fraction with coronary artery disease diagnosed using
coronary angiogram. Other patients were classified as non-ischemic cardiomyopathy. Non-
ischemic cardiomyopathy was secondly divided in two groups: 1) idiopathic dilated
cardiomyopathy or 2) uncommon cardiomyopathy. An extensive work up was performed to
precisely define the etiology of the non-ischemic patients. Cardiac magnetic resonance
magnetic or nuclear imaging evaluation were performed on physicians’ discretion. In case of
young patients or for those with a familial history of dilated cardiomyopathy, genetic analyses
were performed. If a specific etiology was found, the patient was classified as “uncommon

cardiomyopathy” and in case of none specific etiology found, the cardiomyopathy was
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classified as idiopathic. Notably, following the LVAD implantation, the removed apical
portion of the LV was analyzed in all patients and they were re-classified in “uncommon
cardiomyopathies” if a specific etiology was found. Lastly, in patients receiving heart
transplantation, the native heart was also analyzed and patients were then re-classified in the
“uncommon” group if a specific etiology was found.

The endpoints of the study included all-cause mortality and the rate of LVAD-related
complications during the follow-up depending of uncommon or ischemic/idiopathic
cardiomyopathy etiologies at baseline. Deaths were classified as cardiovascular death (cardiac
or vascular cause), non-cardiac death, or unknown cause. Major LVVAD-related complications

collected were: driveline-infection, thrombosis, stroke, bleeding and LVAD exchange.

Qualitative variables are summarized with frequencies (percentage); continuous data
as mean = standard deviation or median (interquartile range) depending on their distribution,
which was assessed using the Kolmogorov-Smirnov test. Categorical variables were
compared using the y2 tests or Fisher’s exact test. Continuous variables were compared using
Student’s t-test or the Mann-Whitney U-test for two-group comparisons. Survival rates were
summarized using Kaplan—-Meier estimates, and log-rank tests were used to compare groups.
A p-value <0.05 was considered statistically significant. The analyses were performed with

the SPSS statistical package, version 11.0 (SPSS Inc., Chicago, IL).

RESULTS

Among 652 LVAD-recipients included in this study, a total of 590 (90%) patients
were classified as ischemic/idiopathic etiologies (including 412 (63%) and 178 (27%) patients
with ischemic or idiopathic dilated cardiomyopathy respectively) and 62 (9%) patients were

classified in the “uncommon etiologies” group. Baseline characteristics were described in
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Table 1. Briefly, patients with uncommon etiologies were significantly younger with a higher
proportion of female and presented less co-morbidities. Additionally, uncommon etiologies
group had significantly less dilated left ventricle compared to ischemic/idiopathic patients but
exhibited similar left ventricular ejection fraction. Interestingly, patients with uncommon
cardiomyopathies were less implanted as destination therapy compared to ischemic/idiopathic
group while up to 8% of patients received a LVAD in bridge to recovery or bridge to decision
(compared to 2% in the other group).

The underlying cause of the 62 patients with uncommon cardiomyopathy, is described
in Figure 1. Major etiologies were: hypertrophic cardiomyopathy (HC) (n=12 (19%)); cancer
therapeutics—related cardiac dysfunction (CTRCD) (n=12 (19%)); myocarditis (n=11 (18%));
valvulopathy (n=9 (15%)) and others etiologies (n=18 (29%)). Of note, among patients with
HC, 4 had advanced dilated hypertrophic cardiomyopathy and 8 had a pure hypertrophic
phenotype. Additionally, valvulopathy etiology included aortic disease (n=3), mitral disease
(n=5), or both aortic and mitral diseases (n=1). Among those patients, 6 had history of cardiac
surgery prior to LVAD implantation.

During a follow-up period of 9.1 (2.5-22.1) months, a total of 293 (45%) patients died
(Table 2) and both groups experienced similar survival (Figure 2, panel A). However,
patients with uncommon cardiomyopathy had diverse survival depending of the underlying
etiology. Indeed, those with HC, CTRCD or valvulopathy cardiomyopathy experienced lower
survival probability than patients with myocarditis or other etiologies (Figure 2, panel B).
Consequently, 2 subgroups of “uncommon” patients could were defined depending of this
survival rate differences: 1) HC / CTRCD / valvulopathy group and 2) myocarditis / others
group (Table 3). As illustrated in the Figure 2, panel C, LVAD-recipients with HC/valvular
etiologies and CTRCD had significantly higher mortality compared to the ischemic/idiopathic

or myocarditis / others cardiomyopathies. Conversely, patients with myocarditis/others
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etiologies experienced a better survival. Indeed, the 12-months survival in the
myocarditis/others; ischemic/idiopathic and HC/CTRCD/valvulopathy group were 77%; 65%
and 46% respectively. Interestingly, the underlying etiology did not influence the immediate
post-operative mortality (<30 days) but only impacted long-term survival. Of note, non-
cardiac death was the main cause of death among patients with uncommon etiology (65%)
(Table 2).

During follow-up, 199 (30%) patients underwent heart transplantation. As shown in
Table 2 there was no difference in heart transplant rate between uncommon and
ischemic/idiopathic cardiomyopathies. However, as described in the Table 3,
myocarditis/others group exhibited significantly higher rate of heart transplantation compared
to HC/CTRCD/valvulopathy group. Lastly, no difference was noted regarding the occurrence
of LVAD-related complication between uncommon and ischemic/idiopathic groups (Table
2). Similarly, Table 3 shows no difference between the 2 sub-groups of uncommon etiologies.
However, despite being non-significant, first major LVAD-related complication tended to
occur earlier among patients in the HC/CTRCD/valvulopathy subgroup than
myocarditis/others sub-group (2.8 (1.3-9.6) vs. 7.6 (1.9-14.2) months respectively; p=0.382).
Additionally, Figure 3 illustrates that after 6-months follow-up, 45% of patients included in
the HC/CTRCD/valvulopathy subgroups experienced at least 1 major LVAD-associated
complication compared to 31% patients in the myocarditis/others subgroups.

In the light of the impact of the underlying etiology on survival, baseline
characteristics were compared between HC/CTRCD/valvular diseases and myocarditis/others
etiologies in Table 4. Briefly, myocarditis/others group had higher bilirubin level prior to
LVAD implantation and lower rate of diabetes mellitus. Despite non-significant results, this
group trends to be younger with more male gender and had numerically larger left ventricle

size.
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DISCUSSION

Our study is among the first to evaluate the impact of uncommon cardiomyopathy
etiologies in a large cohort of LVAD-recipients. The main results of this study are: 1)
Uncommon etiologies may represent up to 10% of LVAD candidates. 2) Underlying etiology
impacts long-term survival but does not influence immediate post-operative mortality (<30
days). HC, CTRCD or valvular cardiomyopathies impact patient’s survival compared to
ischemic/idiopathic and myocarditis/others etiologies. 3) Myocarditis and others

cardiomyopathies were associated with the best survival after LVAD implantation.

Non-ischemic dilated cardiomyopathies may be the consequence of various etiologies
such as advanced HC, chronic valvulopathy, myocardial non compaction, infectious, toxins,
infiltrative or neuromuscular diseases (12). Despite advances in heart failure drugs therapy,
the prognosis of patients with dilated cardiomyopathy and specific underlying uncommon
etiology remains poor. Indeed, a previous study demonstrated that among a population of
more than 1200 dilated. cardiomyopathies, those with cardiomyopathy due to infiltrative
myocardial diseases, HIV infection, or doxorubicin therapy had an especially poor prognosis
(13). Furthermare, patients with severe uncommon cardiomyopathies have generally been
excluded from clinical trials and management of such patients with advanced HF remains
unclear without standardized strategy. Similarly, patients with uncommon etiologies were not
included in LVAD trials and heart transplantation remains often the preferred strategy for
those who progress to advanced HF.

Our study highlighted that almost 10% of patients scheduled for LVAD implantation
had an uncommon cardiomyopathy. This result is relatively consistent with previous publish

data and strongly suggests that this situation is not uncommon in our clinical practice. Indeed,
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Topilski et al. study was focused on restrictive or HC, these patients representing 9.6% (8/83)
of the population included (7).

A limited number of studies have specifically evaluated the impact of uncommon
etiologies on post-LVAD outcomes. Pastel et al. focused on patients with restrictive or
hypertrophic etiologies and did not showed any mortality difference after a 4-years follow-up
compared to dilated cardiomyopathy (10). However, in a subgroup of patients with very small
pre-implant left ventricle size (i.e. < 5cm), survival was far inferior with a 6-months mortality
>50%, suggesting that LVAD devices may not be suitable for pure restrictive/hypertrophic
phenotype. Additionally, patients with HC etiology exhibited significantly higher rate of
bleeding events during follow-up and LVAD-related infections beyond the third post-
operative month. Additional study did not demonstrate a difference in terms of survival
between restrictive/hypertrophic and dilated/ischemic cardiomyopathies among a population
of 83 LVAD-recipients (7). Similarly, the use and outcomes of LVAD in chemotherapy-
induced cardiomyopathy has been investigated among the INTERMACS registry patients,
suggesting an equivalent survival compared to idiopathic/ischemic etiologies. However,
authors demonstrated that CTRCD etiology was more associated with right ventricular failure
and more frequently required temporary right ventricular assist device implantation at the
time of LVAD surgery (14).

In our study, patient’s survival did not differ between all pooled uncommon etiologies
and ischemic/idiopathic cardiomyopathies. However, subgroups of uncommon etiologies
potentially influenced survival. Indeed, patients with HC, CTRCD or valvular
cardiomyopathies experienced the higher mortality rate among LVAD-recipients. Conversely,
myocarditis or others cardiomyopathies exhibited the lower post-LVAD mortality with a 12-
months survival of 77%. To the best of our knowledge, this study is the first to demonstrate

the probably impact of the underlying etiology on LVAD-recipients survival. Despite few
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significant differences, baseline characteristics comparison could possibly highlight some
explanation of the impact of etiology on long-term survival. Indeed,
HC/CTRCD/valvulopathy group had smaller left ventricle diameter at baseline and could
hypothetically compromise LVAD function. Additionally, this group underwent significantly
lower rate of heart transplantation (15.2% vs. 51.2%) which deeply influence long-term
survival. Indeed, 6 (50%) patients with valvular disease had cardiac surgery prior to LVAD
implantation and history of cancer among the patients with CTRCD strongly limited the
access to heart transplant after LVAD implantation. Lastly, previous studies assessed that HC
and CTRCD increase the risk of bleeding in LVAD recipients (4; 14).

This study questions the selection of LVAD-candidates and the potential need for a
tailored management based on the underlying etiology. Indeed, specific etiologies (i.e. HC,
CTRCD and valvular diseases) are associated with worst outcomes and a 6-months mortality
up to 40%. The heart failure team should probably carefully manage these patients and
propose, if possible, an early heart transplantation in those implanted in bridge to
transplantation. Additionally, this group rapidly exhibited major LVAD-related complication
with up to 50% of patients within the first 6 months.

Our observational study has some limitations, including its retrospective design, which
may have affected the results. Additionally, this registry illustrated French medical practice
and results could potentially not be extrapolate to other population. The limited number of

included patients with uncommon etiology could also limit the interpretation of the results.

In conclusion, uncommon cardiomyopathies represent up to 10% of LVAD
candidates. Specific etiologies (i.e. HC, CTRCD and valvular diseases) are associated with
worst outcomes. Further studies will be needed to analyze the optimal delay for heart

transplantation and propose a tailored management based on the cardiomyopathy etiology.

10
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FIGURES LEGEND

FIGURE 1: Major etiologies of uncommon cardiomyopathies.
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FIGURE 2: Survival curves. Panel A: Survival curve between uncommon and
ischemic/idiopathic dilated cardiomyopathies. Panel B: Survival curve among the
main uncommon etiologies. Panel C: Survival curve between two subgroups of

uncommon etiologies and ischemic/idiopathic dilated cardiomyopathies.
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FIGURE 3: Survival curve regarding the occurrence of first LVAD-related

complication among the two subgroups of uncommon etiologies.
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Table 1: Baseline characteristics

Values are median (interquartile range), n (%), or mean + standard deviation. CRT = cardiac

resynchronization therapy; ICD = implantable cardioverter-defibrillator; ICU = intensive care

unit; LVAD = left ventricular assist device; LVEDD

dimension; LVEF = left ventricular ejection fraction.

left ventricular end-diastolic

Variable Uncommon etiologies Ischemic or p Value
(HC; CTRCD; idiopathic etiologies
myocarditis; (n=590)
valvulopathy and others
etiologies)
(n=62)
Age (years) 53.1 (40.3-66.1) 60.0 (52.7-66.4) 0.003
Men 43 (69%) 518 (88%) <0.001
Body mass index (kg/m?) 24.5 (21.0-27.6) 25.3 (22.8-28.0) 0.068
Hypertension 14 (23%) 219 (37%) 0.033
Diabetes mellitus 10 (16%) 144 (24%) 0.193
Dyslipidemia* 13 (21%) 270 (46%) <0.001
Heart failure duration (months) 82.2 (6.8-213.1) 57.4 (2.1-164.7) 0.066
LVEDD prior to LVAD (mm) 67.0 (56.5-72.0) 70.0 (64.0-75.0) 0.007
LVEF prior to LVAD (%) 20.0 (16.5-26.0) 20.0 (15.0-25.0) 0.150
Ventricular tachycardia 20 (32%) 203 (34%) 0.843
Supra-ventricular tachycardia 32 (52%) 270 (46%) 0.456
ICD prior to LVAD 31 (50%) 372 (63%) 0.061
CRT prior to LVAD 22 (35%) 176 (30%) 0.438

Drugs pre-LVAD implantation

18
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-Beta-blockers

-ACE Inhibitors / ARB

-MRA

-Diuretics

-Amiodarone

Biology Serum

-Creatinine (umol/L) (n=598)
-Serum sodium (mmol/L) (n=599)
-Total bilirubin (umol/L) (n=563)
Type of LVAD

-HeartMate 2

-HeartWare

-Jarvik2000

LVAD indication

-Bridge to transplantation
-Destination therapy

-Bridge to decision / recovery

Combined surgery with LVAD

Temporary right ECLS during surgery

Total days in ICU

Total days in hospital

39 (63%)
40 (64%)
38 (61%)
54 (87%)

29 (47%)

106.0 (81.4-140.5)
136.0 (133.0-138.2)

19.0 (10.0-28.0)

43 (69%)
13 (21%)

6 (10%)

39 (63%)
18 (29%)
5 (8%)
10 (16%)
9 (14%)
18.5 (11.0-44.0)

43.0 (32.0-63.5)

384 (65%)
380 (68%)
318 (54%)
475 (80%)

262 (44%)

116.0 (88.0-148.0)
136.0 (132.0-139.0)

15.2 (10.0-27.0)

432 (73%)
114 (19%)

44 (1%)

348 (59%)
229 (39%)
13 (2%)

85 (14%)
72 (12%)
14.0 (9.0-56.0)

41.0 (30.0-58.0)

0.840

0.702

0.328

0.275

0.869

0.151

0.964

0.320

0.758

0.014

0.860

0.747

0.139

0.524

* Dyslipidemia is define as having a high plasma triglyceride concentration and/or a high

plasma LDL cholesterol and/or a low HDL (protective) cholesterol
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Table 2: Outcomes between patients with uncommon or ischemic/idiopathic
cardiomyopathies

LVAD = left ventricular assist device

Variable Uncommon etiologies Ischemic or p
(HC; CTRCD; myocarditis; idiopathic Value
valvulopathy and others etiologies
etiologies) (n=590)
(n=62)
Heart transplantation 20 (32%) 179 (30%) 0.867
Total of death 29 (47%) 264 (44%) 0.864
Early death (<30 days) 10 (16%) 94 (16%) 0.887
Cause of death 0.324
-Cardiovascular 9 (31%) 117 (44%)
-Non cardiovascular 19 (65%) 143 (54%)
-Unknown etiology 1 (3%) 4 (1%)
Major LVAD-related
complications 20 (32%) 151 (26%) 0.326
-Driveline-infection 8 (13%) 76 (13%) 0.846
-Thrombosis 3 (5%) 85 (14%) 0.057
-Stroke 8 (13%) 101 (17%) 0.505
-Bleeding 4 (6%) 29 (5%) 0.826
-LVVAD exchange
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Table 3: Outcomes among the patients with uncommon cardiomyopathy

LVAD = left ventricular assist device

Variable Total HC/CTRCD Mpyocarditis p
(n=62) / / Value

Valvulopathy Others

(n=33) (n=29)
Heart transplantation 20 (32%) 5 (15%) 15 (52%) 0.005
Total death 29 (47%) 21 (64%) 8 (28%) 0.010
Early death (<30 days) 10 (16%) 7(21%) 3 (10%) 0.312
Cause of death 0.761
-Cardiovascular 9 (31%) 6 (29%) 3 (37%)
-Noncardiovascular 19 (65%) 14 (67%) 5 (62%)
-Unknown 1 (3%) 1 (5%) 0
Patients with LVVAD-related 35 (56%) 18 (5%) 17 (57%)  0.947
complications
Time to first LVAD-related 4.2 (1.3- 2.8 (1.3-9.6) 7.6 (1.9- 0.382
complications, months 11.8) 14.2)
Major LVAD-related complications
-Driveline-infection 20 (32%) 10 (30%) 10 (34%) 0.937
-Thrombosis 8 (13%) 5 (15%) 3 (10%) 0.523
-Stroke 3 (5%) 2 (6%) 1 (3%) 0.909
-Bleeding 8 (13%) 5 (15%) 3 (10%) 0.523
-LVVAD exchange 4 (6%) 2 (6%) 2 (7%) 0.701
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Table 4 Baseline characteristics among subgroups of uncommon etiologies
Values are median (interquartile range), n (%), or mean + standard deviation. CRT = cardiac
resynchronization therapy; ICD = implantable cardioverter-defibrillator; ICU = intensive care

unit; LVAD = left ventricular assist device; LVEDD = left ventricular end-diastolic

dimension; LVEF = left ventricular ejection fraction.

HC/CTRCD/ Myocarditis / p
Valvulopathy Others Value
(n=33) (n=29)

Age (Years) 54.8+12.9 49.6£15.9 0.157
Men 20(67) 23 (79%) 0.188
Body mass index (kg/m?) 25.7£6.0 23.7£0.6 0.130
Hypertension 10 (30%) 4 (14%) 0.212
Diabetes mellitus 9 (27%) 1 (3%) 0.015
Dyslipidemia 9 (27%) 4 (14%) 0.323
Heart failure duration (months) 77.3 (5.7-267.8) 91.0 (6.2-172.6) 0.631
LVEDD prior to LVAD (mm) 63.5 (51.5-71.5) 69.0 (62.5-73.0)  0.079
LVEF prior to LVAD (%) 20.0 (15.0-29.5) 20.5 (20.0-25.0)  0.781
Ventricular arrhythmias 9 (27%) 11 (38%) 0.533
Supra-ventricular tachycardia 16 (48%) 16 (55%) 0.786
ICD prior to LVAD 16 (48%) 15 (52%) 1.000
CRT prior to LVAD 12 (36%) 10 (34%) 0.911
History of cardiac surgery prior 6 (18%) 2 (7%) 0.264

to LVAD
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Drugs pre-LVAD implantation
-Beta-blockers

-ACE Inhibitors / ARB

-MRA

-Diuretics

-Amiodarone

Biology Serum

-Creatinine (umol/L) (n=598)
-Serum sodium (mmol/L)
(n=599)

-Total bilirubin (umol/L)
(n=563)

Type of LVAD

-HeartMate 2

-HeartWare

-Jarvik2000

LVAD indication

-Bridge to transplantation
-Destination therapy

-Bridge to decision / recovery
Combined surgery with LVAD
Temporary right ECLS during
surgery

Total days in ICU

Total days in hospital

18 (54%)
20 (61%)
18 (54%)
29 (88%)

14 (42%)

107.0 (87.0-142.0)
135.3+5.2

18.0+10.3

23 (70%)
8 (24%)

2 (6%)

21 (64%)
9 (27%)
3 (9%)

7 (21%)

3 (9%)

14.0 (10.2-29.5)

40.0 (30.5-52.5)

21 (72%)
20 (69%)
20 (69%)
24 (83%)

15 (52%)

104.0 (68.7-137.5)
135.7+4.7

26.5+3.4

20 (69%)
5 (17%)

4 (14%)

18 (62%)
9 (31%)
2 (7%)
3 (10%)

6 (21%)

21.0 (11.5-51.2)

46.0 (33.7-75.2)

Journal Pre-proof

0.316

0.674

0.367

0.722

0.633

0.430

0.746

0.039

0.518

0.917

0.312

0.283

0.326

0.432
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