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Structured Abstract

Objectives: In this individual participant data (IPD) meta-bisas on left ventricular global
longitudinal strain (LVGLS), our objective was tb) describe its distribution, (2) identify the
most predictive cut-off values, and (3) assessrgact on mortality in asymptomatic patients
with significant AS and preserved LV ejection fiaat(EF).

Background: The evidence supporting the prognostic role of \83Gn asymptomatic patients
with aortic stenosis (AS) has been obtained framraber of relatively small studies.
Methods: A literature search was performed for studies ighkbdd between 2005 and 2017
without language restriction according to the falilog criteria: “aortic stenosis” AND
“longitudinal strain”. The corresponding authorssefected studies were contacted and invited
to share their data that we computerized in a §ipetatabase. The primary end-point was all-
cause mortality.

Results: Among the 10 studies included, 1067 asymptomatieps with significant AS and
LVEF>50% were analyzed. The median of LVGLS wa2%6(from 5.6% to 30.1%). There
were 91 deaths reported during follow-up with madé1.8 [0.9-2.8] years, resulting in a
pooled crude mortality rate of 8.5%. The LVGLS penfied well in the prediction of death (area
under the curve=0.68). The best cut-off value ifiedtwas LVGLS= 14.7% (sensitivity=60%,
specificity=70%). Using random effects model, tis& of death for patients with LVGLS
<14.7% is multiplied by >2.5 (HR=2.62, 95%CI: 1.64-3, p<0.0001), without significant
heterogeneity between studies (12=18.3%, p=0.ZI1%.relationship between LVGLS and
mortality remained significant in patients with L¥260% (p=0.001).

Conclusion: This IPD meta-analysis demonstrates that in asymatic patients with significant
AS and normal LVEF, impaired LVGLS is associatethweduced survival. These data
emphasize the potential usefulness of LVGLS forrile stratification and the management of
these patients.

Key words: aortic valve stenosis, left ventricular globaldd@ndinal strain, mortality, meta-
analysis

List of Abbreviations:

AS: Aortic stenosis

AVAI: Indexed aortic valve area

Cl: Confidence intervals

GLS: Global longitudinal strain

HR: Hazard ratio

LV: Left ventricular

LVEF: Left ventricular ejection fraction



I ntroduction
The assessment of left ventricular (LV) functioingsLV ejection fraction (LVEF) has a central

place in the current guidelines for the manageroépatients with severe aortic stenosis (AS),
particularly when still asymptomatic. The curremhérican Heart Association/American College
of Cardiology and European Society of Cardiologidglines recommend as class | indication
(level of evidence B) to perform aortic valve intention in asymptomatic patients when LVEF
becomes <50% (1,2). However, these concomitaninfiysdare rare (3) and symptoms generally
occur well before decrease in LVEF which, in tuemains preserved for long in patients with
AS. Several recent studies demonstrate, usingazardagnetic resonance, that LV structural and
functional abnormalities may be frequent despit&eE\>50%(4-9). This may partially explain
the reduced postoperative survival of patients WiflkF 50-60%(3,10). Furthermore, aortic
valve intervention in patients with LVEF <50% freopily results in suboptimal postoperative
LV function recovery, contributing to persistentrgytoms, limited functional capacity and
quality of life and increased risk of events. Cangmtly, this underlines the need to identify
echocardiographic parameters better than LVEF teeraocurately assess the consequences of
AS-related LV pressure overload, on LV function.

The impairment of LV longitudinal shortening is assited with myocardial fibrosis(11,12),
which is, in turn, a potential prognostic markepatients with AS(6,13). Hence, LV

longitudinal function assessment, using specklekirgy echocardiography, may provide a
surrogate imaging marker of myocardial damage.dddthere is growing evidence suggesting
the potential prognostic role of LV myocardial laiglinal function, as assessed by global
longitudinal strain (GLS), in asymptomatic patiewith AS. However, the available data are
mainly derived from relatively small series andfom single center studies. In addition, current

series report various unstandardized cut-off values



Our objective was therefore to perform an indivicheticipant data meta-analysis in order to
(1) describe the distribution, (2) identify the mhpgeedictive cut-off values, and (3) assess the
impact of LVGLS on mortality in asymptomatic patiemvith significant AS and preserved
LVEF.

M ethods

We searched MEDLINE, Embase, and the Cochrane tyilsl@abase using the key terms
“aortic valve stenosis” and “longitudinal strainétiveen 2005 and 2017 without language
restriction. The protocol of this individual parpant data meta-analysis was validated by the
Research & Innovation Committee of the Europearogission of Cardiovascular Imaging
(EACVI) and the study was conducted on behalf bir@mbers of the Committee. The PRISMA
statement(14) was followed to conduct the indivighaticipant data meta-analysis.

Inclusion criteria

Studies were selected for the meta-analysis if thelyded patients with all of the following
criteria: (1) asymptomatic, (2) preserved LVEF.(?80%), (3= moderate AS as defined by
current guidelines at the time of the study, (damjification of the LVGLS using 2-dimensional
speckle tracking, (5) availability of outcome ofarest for the current analysis i.e. all-cause
death.

No inclusion criterion was applied regarding sangte.

Selection of studies

A first selection of the studies was based onitheedand on the abstract. The full articles of all
selected studies were then consulted in orderriby\al pre-specified inclusion criteria. The
selection of the studies was performed simultangaiwging specific meeting (JM, BC and ED).

The flow chart illustrating the selection of thedies process is reported in Figure 1. Great care
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was taken to avoid inclusion of various studiesedasn the same cohort population in order to
avoid redundancy in the meta-analysis.

Finally, all corresponding authors and/or firsg@ed or last authors of the paper were contacted
by email in order to propose them to participatthtometa-analysis. Responding authors were
invited to share a short anonymized database imgjuallimited number of variables. The
required variables were age, gender, comorbiditesonary artery disease, hypertension,
diabetes, dyslipidemia), AS severity, LVEF, LVGL&deoutcome data.

The data were then computerized in a dedicatedds¢a

Primary end-point

The primary end-point of this individual particigatata meta-analysis was all-cause death.
Purposely, combined end-point including need fotiawalve intervention was not used in the
meta-analysis. This is justified by the fact theg tecision-making regarding indication for
intervention may considerably vary between centers.

Statistical analysis

Extraneous data was removed from the databaseratsdofi continuous variables were
standardized and continuous variables were dichiaeain

Descriptive analysis was performed and mean + srandieviation or proportion was reported.
The distribution of LVGLS was compared according&eh included study using one-way
analysis of variance.

A univariate Cox proportional hazards model waglusalerive, for each study, the hazard ratio
(HR), standard error and 95% of confidence inte(98P46Cl) related to LVGLS (as continuous
variables) and occurrence of death. Log transfaonatvas performed and inverse variances as

weights were then calculated for each study. Theafaealysis was performed using random



effects models and forest plots were generatedpcess the pooled effect. Heterogeneity was
assessed using I2. Stratified analysis were peddratcording to LVEF with a pre-specified
arbitrary cut-off value of 60%.

In order to assess the potential impact of vendterdnce on the results, a stratified analysis
was performed according to vendor.

The best cut-off value of LVGLS associated withttlemas derived from receiver operating
characteristics curve analysis and selected ubm@peést compromise between sensitivity and
specificity and the Youden index. This cut-off waen used to generate Kaplan-Meier analysis
and to assess the impact of LVGLS on death in mariite Cox proportional Hazard model.
To assess the incremental prognostic value of LVGL&S LVEF, we calculated integrated
discrimination improvement as recommended(15).

To simplify the interpretation and discussion @ tksults, although negative, LVGLS is
reported as positive values.

All statistical analyses were performed using SR3%and STATA V13.

Results

A total of 10 studies, including 1 067 asymptomagtients with LVEF >50% were used for the
present individual participant data meta-analyBiee dataset was completed for LVGLS and
outcome data. There was 0.8% of missing valuekV&F (i.e. patients with LVEF >50% but
without exact value).

The selected studies are summarized in Table Hekeription of the population is reported in
Table 2.

The median LVGLS was 16.2% (from 5.6% to 30.1%).\AGLS>13.7% was observed in 75%

of patients and less than 15% of patients had LV£2036 (i.e. preserved LV longitudinal



function). In patients with severe AS (i.e. indexaultic valve area [AVAI] <0.6cm?/m?), the
median LVGLS was 16.3% (from 6% to 30.1%).

The distribution of LVGLS according to selecteddsés is reported in Figure 2. Although the
study from Sato et al.(16) reported significantigher values and the study of Yingchoncharoen
et al.(17) significantly lower values (p<0.000hete was a good homogeneity between studies
regarding LVGLS values (Figure 2). In studies ussggipment only from the most commonly
used vendor (GE Medical Systems), the median LV@BS 16.6% (from 6% to 30.1%).

LVGL Sand mortality

Among the 10 selected studies, 91 deaths weretegpduring a median follow-up of 1.8 years,
from 0-8.5 years, resulting in a pooled crude cditdeath of 8.5% (range 2.8% to 18.5%). In
patients with LVEE60% (n=734), 61 deaths occurred (8.3%, range 300% 13%).

In the whole cohort, LVGLS was well associated vaticurrence of death (area under the
curve=0.68). The best cut-off value identified W& LS=14.7% (sensitivity=60%,
specificity=70%). By comparison, LVEF depicted kmsassociation with occurrence of death
(area under the curve=0.56). In patients with se¥S (i.e. AVA <0.6cm?/m?), area under the
curve for LVGLS was 0.69).

The relationship between LVGLS and risk of deatassessed using spline function. The spline
curve suggest a marked increase risk of mortalitgml.VGLS decrease below 15% (Online
supplement Figure 1).

In studies performed with the GE machine, the mtedi value of LVGLS was similar (area
under the curve=0.69) and the best cut-off value Wh7% (sensitivity=62%, specificity=74%).

The predictive value in studies without GE machirzes lower (area under the curve=0.62) and



the best cut-off value was 11.9% with markedly losensitivity (35%) but higher specificity
(86%).

In the whole cohort, impaired LVGLS<14.7% was foun®2.3% of patients, with significant
difference between the studies (from 15.5% to 5690.0001). Applying this cut-off value to all
selected studies allowed to generate a forestpigure 3, Panel A) showing that the risk of
death for patients with LVGLS<14.7% was multiplieg>2.5 (HR=2.62, 95%CI: 1.66-4.13,
p<0.0001), without significant heterogeneity (123%, p=0.275). The relationship between
LVGLS<14.7% and mortality was also significant itignts with LVEE60% (Figure 3, Panel
B). With a stratification according to vendor (i@E vs. others, Online supplement Figure 2),
similar results were found.

Because all patients from the Dahl et al.(18) stwdye referred for surgery, we performed a
sub-analysis excluding this study. Similar restiitm in the whole cohort were found (HR=2.25,
95%Cl: 1.47-3.43, p<0.0001; 2=8.0%, p=0.369).

In patients with severe AS (i.e. AVAI <0.6cm?/nfjrest-plot showed that the risk of death in
patients with LVGLS<14.7% was higher than in theolehcohort (HR=3.58, 95%CI: 1.84-6.99,
p<0.0001, 12=0, p<0.0001).

Using the cut-off of 14.7%, impaired LVGLS was asated with markedly reduced survival
both in the whole cohort (p<0.0001, Figure 4, P&jednd in patients with LVEE60%
(p<0.0001, Figure 4, Panel B). Patients with LVGILL8% have similar survival (at 2-year:
97+1%) than those with LVGLS between 16.2% and 180R2-year: 95+2%, p=0.445) or even

those with LVGLS between 14.7% and 16.2% (at 2-§&a2%, p=0.207).



In patients with severe AS (i.e. AVAI<0.6cm?/m3)y@ar survival was significantly lower in
patients with impaired LVGLS than in those with ggeved LVGLS (94+1% vs. 81+4%,
p<0.0001, Online supplement Figure 3).

In multivariate analysis, after adjustment for agender, indexed aortic valve area and LVEF,
impaired LVGLS (i.e. <14.7%), was a strong indeparidleterminant of survival (HR=3.59,
95%CI: 2.16-5.98, p<0.0001).

Adding impaired LVGLS to the multivariate modek(iincluding age, gender, indexed aortic
valve area and LVEF) markedly improve its predictifrom x?=13.1 tox?=40.5). Comparing
with LVEF, integrated discrimination improvementsygositive for both LVGLS (i.e. as
continuous variable) or LVGLS <14.7% suggestingritsemental prognostic value over LVEF
(0.028 and 0.026, respectively).

Publication bias assessment

Funnel plots, regarding impaired LVGLS and riskde&th (Figure 4 in Online supplement)
demonstrated significant asymmetry (Egger’s tesd.@l) suggesting potential presence of
publication bias. Funnel plots analysis demonsirdiat this asymmetry may be related to
discrepancy in publication in favor of studies ngpg large effect size despite small sample size
or large variance. In contrast, Begg's test dematex no significant risk of publication bias
(p=0.18).

Discussion

In asymptomatic patients with significant AS andgarved LV ejection fraction, the present
individual participant data meta-analysis suggtss (1) LVGLS is relatively homogeneous
across available published cohorts, (2) LVGLS ettan 20% is rare in this population, and (3)

LVGLS is strongly associated with mortality, witl2.5-fold increase in risk of death in patients
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with impaired LVGLS. Of interest, the close inde@ent relationship between LVGLS and
mortality is sustained even when LV ejection fractis>60%. A cut-off value of 14.7% appears
to be associated with patients at a higher risteatth.

LV longitudinal function and myocardial fibrosis

The alteration of LV longitudinal function occursparallel to AS severity(19), LV
morphological changes(20), LV myocardial damageféndsis proliferation(11). Weidemann
et al.(11) reported that the severity of myocartitabsis estimated with histological analysis
was associated with impairment of LV longitudinbgening as assessed by mitral annulus
displacement using M-mode echocardiography. Intemfdithe presence of LV myocardial
fibrosis may predict the risk of lack of LV functisecovery following aortic valve
replacement(13), and outcome(6). Based on thedeestut appears that the development of LV
fibrosis is the main pathophysiological mechanismolved in the reduction in LV longitudinal
shortening in patients with AS. Nevertheless, tHegBngs were obtained in cohorts with
surgical indications or with markedly reduced L\¥@jon fraction, limiting the clinical
usefulness of LV longitudinal function assessmbrdeed, the LV longitudinal function
evaluation could be more relevant to detect sutieal LV dysfunction and manage
asymptomatic patients with preserved LV ejecti@ction.

The presence of transthyretin cardiac amyloido&is{&hich, in patients with AS, is frequently
associated with impaired longitudinal LV shortenmighout apical sparing, could also partially
explain the reduction in LVGLS.

LVGL Sderived from speckle tracking echocar diography

Speckle tracking echocardiography is a non-Doppiedality, angle-independent, allowing

measurement of myocardial deformation (22). Thentifieation of LVGLS is how the most
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common application of speckle tracking echocardipgy and has already demonstrated added
diagnostic and prognostic value in a wide rangeooiditions including valvular heart
disease(23). Moreover, LVGLS during exercise mayidy LV dysfunction associated with the
development of symptoms (24).

Derived from 2-, 3- and 4-chamber apical views, I\8Xan be easily calculated with good
feasibility and both inter- and intra-observer mghrcibility(25,26), even better than LVEF. The
relative inter-observer and intra-observer varigbdf GLS approximately varies from 5% to
8% according to vendors. By contrast, 8% and 10%adébility are reported for LVEF,
respectively(25). Nevertheless, LVGLS remains laad geometry dependent and needs to be
carefully interpreted in many cases.

LVGLSand LVEF

The obvious advantages of LVGLS over LVEF are littitg to unmask subclinical LV
dysfunction, to identify early structural and moopdgical myocardial damage, and to better
predict postoperative LV dysfunction and outcomg(®¥any cardiac magnetic resonance
studies recently reported myocardial alteratioespite preserved LVEF. The presence of LV
late gadolinium enhancement has been highlight@aiients with various degrees of AS,
despite normal LVEF(4-6). A graded relationshipastn AS severity and longer T1 time,
regardless of LVEF (assessed using cardiac magmstimance), has been shown(5,7) and there
have been good correlations between native T1 sand collagen volume fraction obtained by
myocardial biopsies(7,28). Of interest, a largepprtion of patients with AS and with high
presence of LV late gadolinium enhancement or wiglkedly elevated T1 values still have
preserved LV ejection. Furthermore, LVEF does ntbiv AS severity whereas LVGLS has

been found to gradually worsen when AS becomes sewrere(19). Altogether, these recent
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data highlight the superiority of LVGLS over LVE& &ssess LV myocardial function and
predict outcomes of asymptomatic patients with AS.

Clinical implication

The present individual participant data meta-ansilgisows, in a large cohort of patients, that
LVGLS may have a close association with survival eould suggest a better risk stratification
value than LVEF. However, the existing evidence dféen considered aortic valve intervention
in a composite end-point, with the consequenceitit@tvention influenced event-free survival.
In the present study, LVGLS demonstrated its stiamgact on mortality and, therefore, the
crucial role that it may have in the risk stratifion and management of patients with
asymptomatic AS. The close relationship betweethdmad impaired LVGLS suggests that this
echocardiographic parameter could be implementéatime guideline recommendations, if the
present results are confirmed by large multicestiedies. Indeed, a “Heart Team” discussion of
early intervention (i.e. including transcatheterti@osalve replacement if necessary) in
asymptomatic patients with preserved LVEF but imgghi VGLS<14.7% may be envisaged.
Further confirmation about the need for intervemti@lated to myocardial morphological and
structural damage, may be obtained by performimdi@a magnetic resonance and assessment
of the presence of late gadolinium enhancemenbandantification of native T1. Furthermore,
the use of exercise stress echocardiography ie {hesents may also be discussed(29,30).
Patients with good LVGLS>18% had an excellent omedi.e. 97+1% 2-year survival)
supporting a conservative approach with clinical aohocardiographic assessment every 1-2
years, in the absence of other indications forugtetion or abnormality during exercise stress
echocardiography. Our results show that the sulreivpatients with depressed LVGLS between

14.7% and 18% is similar to those with preservedlL$>18% up to 2 years follow-up. With
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worse LVGLS values beyond 14.7% a marked increaseortality seems to occur. This may
rather promote shorter follow-up intervals (everybBmonths), in order to assess subtle changes
in LVGLS and/or symptoms and to propose promptrugstion.

Limitation

This study holds similar limitations to all metaadyses. However, the use of individual data
rather than data derived from publication only, rmagstantially improve the robustness of the
reported results. Furthermore, the low degree tdrbgeneity found indicates a relative
consensus in the published data.

Although uncommon in asymptomatic patients withspreed LVEF, we cannot exclude that the
presence of low flow/low gradient AS in the preseotiort.

The lack of sub-analysis according to brain nagtiarpeptide may limit our conclusion.
However, this biomarker was not available in alested studies and were not incorporated into
guidelines when they were published.

The Egger’s and Begg’s tests produced discrepanttse However, analysis of the funnel plot
suggests an asymmetry between studies’ effect armbstherefore, a limited but potential
publication bias. This is to be expected sincetp@sstudies may generally have higher chance
to be published than negative ones. However, tidiest selected in the present meta-analysis
were positive on the basis of combined end-pointduding aortic valve intervention. Of note,
half of studies selected were negative with regaydgl-cause mortality, further limiting the
potential publication bias.

We report all-cause mortality as it is more objestiespecially in retrospective studies.
Cardiovascular death is difficult to assess inoggiective studies(31) and was not available in all

publications. The need to perform aortic valvermation with class | indication as
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recommended in current guidelines is a frequentpeEat in patients with AS. However, the
variety of centers and countries involved in theavanalysis does not allow sufficient
standardization to assess this end-point.

Exercise testing aimed at confirming the asymptarsatus of patients, was not systematically
performed in all selected studies. Some apparastiynptomatic patients have abnormalities
during exercise testing, and these may have betded in the meta-analysis.

The majority of studies included in the meta-analperformed LVGLS measurement using a
GE machine. Consequently, the present results cmilde automatically transposed to all
echocardiographs. However, LVGLS is known to havedyreproducibility, limited difference
between vendors and to be superior to conventeetadcardiographic measurements (25).
Conclusion

This individual participant data meta-analysis dastmtes the strong relationship between
LVGLS and all-cause mortality in asymptomatic patisewith AS and preserved LVEF. These
results support the systematic measurement of LVIeL8e risk stratification and the
management of these patients and may promotedtswginical practice as an important
additive parameter for decision-making. A LVGLS<1%.could be considered as a trigger for
further imaging investigations and for early intmion. Nonetheless, a limited but potential risk
of publication bias may be present in currentditere, suggesting the value of a large

prospective international study for confirming tkesy impact of GLS for our AS-patients.
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Clinical Perspectives

COMPETENCY IN MEDICAL KNOWLEDGE:

The prognostic value of LVGLS in patients with Affeor arise from small, single center studies,
including heterogeneous grade and stage of AS.iteghadVGLS (i.e. <14.7%) is strongly
associated with mortality in asymptomatic patiemith significant AS. This is confirmed in
patients with severe AS (i.e. indexed aortic valwea <0.6cm2/m2) and in patients with LV
ejection fraction >60%. This individual participatdta meta-analysis confirmed the usefulness
of LVGLS in the management and risk stratificatafrthese patients and may have incremental

value as compared the LV ejection fraction.

TRANSLATIONAL OUTLOOK:

The effort to improve reproducibility of LVGLS meagment between vendors should be
sustained. Large multicenter prospective studyragnd confirm our results is now mandatory.
The usefulness of LVGLS, as trigger for surgeryut also be tested in experimental trial,

more particularly to test its benefit as comparet\ ejection fraction.
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Table 2: population characteristics.

Variables Whole pooled cohort (n=1 067)
Age, years 74+10
Body surface area, m? 1.79+0.26
Male gender, % 56

Comor bidities

Coronary artery disease, % 26
Hypertension, % 63
Diabetes, % 28
Dyslipidemia, % 44

Echocar diographic data

Indexed aortic valve area, cm?/m? 0.49+0.17
Severe AS*, % 82

LVEF, % 63.5+8
LVEF >60%, % 65

LV global longitudinal strain, % 16.2+3.6

LV indicates left ventricular. * severe AS is defthas an indexed aortic valve area <0.6cm?2/m?2
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Figures L egend

Figurel
Flow chart
Selection and inclusion of the studies.

Figure2
Distribution of left ventricular (LV) global longitudinal strain according to studies.
Circle indicates outliers.

Figure3

Forest-plot

Forest-plot reporting the pooled effect of impaiteit ventricular (LV) global longitudinal strain
(i.e. <14.7%) on mortality in the whole cohort (BBA) and in patients with LVEF60% (Panel
B).

Figure4

Kaplan-Meier survival curves

Kaplan-Meier survival curves stratified accordindeft ventricular global longitudinal strain
(LVGLS) in the whole cohort (Panel A) and in patewith LVEF=60% (Panel B). Percentage
in the graphs are survival rate at 2- and 4-ye&vieup.
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HR Weight,
Studies Years n (95% CI) %

Lancellotti et al. 2010 163 ; . 7.90 (1.78,35.07)  7.99
Zito et al. 2011 82 i * 8.86 (1.47,53.25) 5.77
Dahl et al. 2012 65 ; . 6.86 (1.57,29.87)  8.17
Yingchoncharoen et al2012 78 ;° 2.79 (0.52,15.03) 6.46
Kearney et al. 2012 77 ; * 6.80 (0.52, 88.54)  2.97
Sato et al. 2014 142 * E 1.84 (0.18, 18.56)  3.62
Kusunose et al. 2014 137 _°_§_ 1.85(0.78, 4.37) 18.69
Nagata et al. 2015 102 °: 2.42 (0.64, 9.22) 9.60
Carstensen et al. 2015 104 §° 3.00 (0.50,17.95) 5.80
Salaun et al. 2017 117 _°_E 1.41 (0.81, 2.46) 30.92
Overall effect test: z=4.16, p<0.0001 <> 2.62 (1.66, 4.13) 100.0

(I = 18.3%, p = 0.275)

NOTE: Weights are from random effects analysis
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HR

Weight,
Studies Years n (95% CI) %
Lancellotti et al. 2010 122 ; * 11.57 (1.30, 102.71)  6.70
Zito et al. 2011 51 i * 3.76 (0.32, 44.57) 5.23
Dahl et al. 2012 22 ; * 5.67 (0.27, 117.45) 3.48
Yingchoncharoen et al. 2012 58 E * 5.60 (0.61, 51.24) 6.52
Kearney et al. 2012 49 ; * 10.75 (0.56, 206.44)  3.66
Sato et al. 2014 67 i * 8.29 (0.46, 147.69) 3.85
Kusunose et al. 2014 133 * ; 1.46 (0.58, 3.63) 38.29
Nagata et al. 2015 78 . E 1.73 (0.38, 7.99) 13.67
Carstensen et al. 2015 46 °§ 2.23 (0.28, 17.61) 7.48
Salaun et al. 2017 77 E . 3.44 (0.63, 18.71) 11.13

Overall effect test: z=3.44, p=0.001
Overall (I*=0.0%, p = 0.737)

NOTE: Weights are from random effects analysis

2.69 (1.53,4.74) 100.00
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