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The Pathologic and Genetic
Characteristics of the Intestinal
Subtype of Intraductal Papillary
Neoplasms of the Bile Duct
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Abstract

The present study aimed to identify the pathologic and genetic characteristics of

intestinal subtype of intraductal papillary neoplasm of the bile duct (il[PNB)
showing columnar cells with pseudostratified, cigar-shaped nuclei, and basophilic
or amphophilic cytoplasm with the diffuse immunohistochemical expression of
CK20 and/or CDX2. A total of 34 cases of ilPNB were pathologically examined
according to their anatomic location (the bile duct) and were then compared with
the intestinal subtype of intraductal papillary mucinous neoplasm (il[PMN) of the
pancreas (n=22). Mutations of 26 somatic genes were examined in formalin-fixed
paraffin-embedded tissue specimens from 21 cases of i[PNB using the TruSight
Tumor 26 gene panel and next-generation sequencing. ilPNB cases were divided
into intrahepatic (n=6) and extrahepatic (n=28) categories. Intrahepatic IPNBs
showed a less-complicated villous-papillary pattern, while extrahepatic IPNBs
showed a papillary pattern with tubular and/or villous components and
predominant high-grade dysplasia with complicated architectures. MUC5AC was
Eur | Prev Cardiol . 2019 Dec;26(18):1931-1940. doi: 10.1177/2047487319859974. Epub
2019 Jul 5.
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Abstract

Aims: The efficacy and safety of cardiac rehabilitation for patients with persistent atrial
fibrillation who restored sinus rhythm after catheter ablation remains unclear. The aim of the
present study was to evaluate the effects of cardiac rehabilitation on exercise capacity,
inflammatory status, cardiac function, and safety in patients with persistent atrial fibrillation
who had catheter ablation.

Methods: In this randomized controlled study, 61 patients treated with catheter ablation for
persistent atrial fibrillation (male, 80%; mean age, 66 = 9 years) were analyzed. Thirty
patients underwent cardiac rehabilitation (rehabilitation group), whereas the remaining 31
patients received usual care (usual care group). The rehabilitation group underwent
endurance and resistance training with moderate intensity, at least three times per week for
six months. Six-minute walk distance, muscle strength, serum high-sensitivity C-reactive
protein, plasma pentraxin 3, left ventricular ejection fraction and atrial fibrillation recurrence
were assessed at baseline and at six-month follow-up.

Results: In the rehabilitation group, significant increases in the six-minute walk distance,
handgrip strength, leg strength and left ventricular ejection fraction and significant decreases
in high-sensitivity C-reactive protein and plasma pentraxin 3 concentrations were observed
at six-month follow-up compared with baseline (all p < 0.05). No significant changes were
observed in the usual care group. During the six-month follow-up period, the number of
patients with atrial fibrillation recurrence was six (21.4%) in the rehabilitation group and

eight (25.8%) in the usual care group (risk ratio, 0.83; 95% confidence interval, 0.33 to 2.10).
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Meta-analysis of impact of liver disease on mortality after
transcatheter aortic valve implantation

Hisato Takagi®®, Yosuke Hari®®, Norikazu Kawai?, Toshiki Kuno®,

Tomo Ando?, for the ALICE (All-Literature Investigation of

Cardiovascular Evidence) Group

Aims To evaluate whether liver disease is associated with
increased mortality after transcatheter aortic valve
implantation (TAVI) and whether TAVI is associated with
decreased mortality compared to surgical aortic valve
replacement (SAVR) in patients with liver disease, we
performed meta-analyses of currently available studies.

Methods Studies reporting mortality in TAVI patients with
liver disease versus those without liver disease and
mortality after TAVI versus SAVR in patients with liver
disease were eligible to be included. A relative risk (RR) or
hazard ratio of mortality for TAVI patients with versus
without liver disease and mortality for TAVI versus SAVR in
patients with liver disease was extracted from each
individual study. Study-specific estimates were combined in
the random-effects model.

Results We identified nine studies of TAVI patients with
versus without liver disease and four studies of TAVI versus
SAVR in patients with liver cirrhosis. Pooled analyses
demonstrated no association of liver disease with early (in-
hospital/30-day) mortality (P=0.28), but a statistically
significant association of liver disease with increases mid-
term (1-2-year) mortality (hazard ratio 1.87, P<0.00001) in

Introduction

Liver dysfunction adversely affects outcomes of open
heart surgery such as coronary artery bypass grafting
(CABG)and valvular surgery even in an elective situation.'
In patients with liver cirrhosis compared with those with-
out cirrhosis undergoing open heart surgery, outcomes
such as mortality and readmission for reasons of hepatic
or cardiac failure are poorer, and a tendency toward liver-
related mortality (predominantly due to hepatocellular
carcinoma) is still higher even after successful heart sur-
gery.” Also in patients undergoing surgical aortic valve
replacement (SAVR), cirrhosis brings about increased
mortality, complications, length of stay, and cost,” whereas,
in patients with mild to moderate chronic liver disease
undergoing transapical (T'A) and transfemoral (TF) trans-
catheter aortic valve implantation (TAVI), postprocedural
complication rates are low and late complication rates are
acceptable.* Even in candidates with cirrhosis for hepatic
transplantation, TAVI may be considered a valid alterna-
tive treatment.” However, it remains unclear how liver
disease plays a negative role in TAVL In the present

1558-2027 © 2019 ltalian Federation of Cardiology - I.F.C. All rights reserved.

TAVI patients, and no statistically significant difference in in-
hospital mortality between TAVI and SAVR in patients with
cirrhosis (RR 0.60, P=0.12).

Conclusion There may be no impact of liver disease on
early mortality in TAVI patients, negative impact of liver
disease on mid-term mortality in TAVI patients, and no
difference in in-hospital mortality between TAVI and SAVR in
patients with liver cirrhosis.

J Cardiovasc Med 2019, 20:237-244

Keywords: cirrhosis, liver disease, meta-analysis, mortality, surgical aortic
valve replacement, transcatheter aortic valve implantation
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article, to evaluate whether liver disease is associated with
increased mortality after 'TAVI and whether TAVI is
associated with decreased mortality compared with SAVR
in patients with liver disease, we performed meta-analyses
of currently available studies.

Methods

We identified all studies evaluating the impact of liver
disease including cirrhosis on mortality after TAVI and
comparing mortality after TAVI versus SAVR in patients
with liver disease by means of the following two-level
search strategy. First, we searched databases (MED-
LINE, EMBASE, and the Cochrane Central Register
of Controlled Trials) through July 2018 by use of Web-
based search engines (PubMed and OVID). We used the
following search terms: percutaneous, transcatheter,
transluminal, transarterial, transapical, transaortic, trans-
carotid, transaxillary, transsubclavian, transiliac, transfe-
moral, or transiliofemoral; aortic valve; liver or hepatic;
and disease, diseases, dysfunction, failure, insufficiency,
or cirrhosis. Second, to identify relevant studies, we

DOI:10.2459/JCM.0000000000000777
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1 | INTRODUCTION

Abstract

Objectives: To determine whether concomitant tricuspid regurgitation (TR) is associated with
increased mortality in patients with severe aortic stenosis (AS) undergoing transcatheter aortic-
valve implantation (TAVI), we performed a meta-analysis of currently available studies.
Methods: MEDLINE and EMBASE were searched through May 2018. We included comparative
or cohort studies enrolling patients with AS undergoing TAVI and reporting early (in-hospital or
30-day) and late (including early) all-cause mortality in patients stratified by baseline TR grade.
An odds ratio (OR) of early mortality and a hazard ratio (HR) of late mortality with its 95% CI for
significant versus non-significant (typically, >moderate versus <moderate) TR was extracted.
Study-specific estimates were combined in the random-effects model.

Results: Our search identified 12 eligible studies enrolling a total of 41,485 TAVI patients. The
meta-analysis for early mortality combining 3 ORs demonstrated a significant 1.80-fold increase
in mortality with significant TR (OR, 1.80; 95% Cl, 1.01 to 3.19; P = 0.05). The primary meta-
analysis for midterm (6-month to 30-month) mortality combining all the 12 HRs/ORs indicated a
significant 1.96-fold increase in mortality (HR/OR, 1.96; 95% Cl, 1.35 to 2.85; P = 0.0004). The
secondary meta-analysis for midterm mortality combining 7 homogeneous HRs (adjusted HRs
for 2moderate versus <moderate TR) showed a significant 2.25-fold increase in mortality (HR,
2.25; 95% Cl, 1.20-4.24; P = 0.01).

Conclusions: Concurrent significant (typically, 2moderate) TR is associated with an approximately

two-fold increase in both early and midterm all-cause mortality in patients with AS undergoing TAVI.

KEYWORDS

meta-analysis, mortality, transcatheter aortic valve implantation, tricuspid regurgitation

predictor of midterm (1- to 2-year) mortality in patients undergoing

TAVI, association of concurrent TR with mortality after TAVI remains

Several meta-analyses!™ suggest that concurrent >moderate mitral
regurgitation (MR) is associated with increased early and late mortality
in patients with severe aortic stenosis (AS) undergoing transcatheter
aortic-valve implantation (TAVI), though a trend toward decreased
MR grade is identified* and MR severity is significantly improved in
half of patients after TAVIZ. Impact of concomitant tricuspid regurgita-
tion (TR) on mortality after TAVI, however, has been less investigated.
Although only a meta-analysis® of three studies including a total of

1,328 patients suggests that coexisting 2moderate TR may be a

unclear. In the present article, to determine whether concomitant TR
is associated with increased mortality in patients with AS undergoing

TAVI, we performed a meta-analysis of currently available studies.

2 | MATERIALS AND METHODS

All studies which investigated impact of concurrent TR on mortality in

patients with AS undergoing TAVI were identified using a two-level

946 | © 2018 Wiley Periodicals, Inc.

wileyonlinelibrary.com/journal/ccd
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Original Cardiovascular

Meta-analysis of Valve-in-Valve Transcatheter
versus Redo Surgical Aortic Valve Replacement

Hisato Takagi'

TDepartment of Cardiovascular Surgery, Shizuoka Medical Center,

Shizuoka, Japan

2 Department of Cardiology, Detroit Medical Center, Detroit, United States

Shohei Mitta'

Tomo Ando?

Address for correspondence Hisato Takagi, MD, PhD, Department of
Cardiovascular Surgery, Shizuoka Medical Center, 762-1 Nagasawa,
Shimizu-cho, Sunto-gun, Shizuoka 411-8611, Japan

(e-mail: kfgth973@ybb.ne.jp).

Thorac Cardiovasc Surg 2019;67:243-250.

Abstract

Keywords

= degenerated aortic
valve bioprostheses

= meta-analysis

= redo surgical aortic
valve replacement

= valve-in-valve
transcatheter aortic
valve implantation

Introduction

Objective The objective of this study was to determine whether valve-in-valve
transcatheter aortic valve implantation (VIV-TAVI) is associated with better survival
than redo surgical aortic valve replacement (SAVR) in patients with degenerated aortic
valve bioprostheses, and we performed a meta-analysis of comparative studies.
Methods To identify all comparative studies of VIV-TAVI versus redo SAVR; MEDLINE,
Embase, and the Cochrane Central Register of Controlled Trials were searched through
October 2017. For each study, data regarding all-cause mortality in both the VIV-TAVI
and redo SAVR groups were used to generate odds ratios (ORs). To assess selection
bias, we generated ORs and (standardized) mean differences (MDs) for baseline
characteristics. Study-specific estimates were combined in the random-effects model.
Results Of 446 potentially relevant articles screened initially, 6 reports of retro-
spective comparative studies enrolling a total of 498 patients were identified. Pooled
analyses of baseline characteristics demonstrated no statistically significant differ-
ences in the proportion of women, patients with diabetes mellitus, patients with
coronary artery disease, and patients with baseline New York Heart Association
functional class of >IIl; baseline ejection fraction; and predicted mortality between
the VIV-TAVI and redo SAVR groups. Patients in the VIV-TAVI group, however, were
significantly older (MD, 4.20 years) and had undergone prior coronary artery bypass
grafting more frequently (OR, 2.19) than those in the redo SAVR group. Main pooled
analyses demonstrated no statistically significant differences in early (30 days or in-
hospital) (OR, 0.91; p = 0.83) and midterm (180 days-3 years) all-cause mortalities
(OR, 1.42; p = 0.21) between the VIV-TAVI and redo SAVR groups.

Conclusion In patients with degenerated aortic valve bioprostheses, especially
elderly or high-risk patients, VIV-TAVI could be a safe, feasible alternative to redo
SAVR. The lack of randomized data and differences in baseline characteristics in the
present analysis emphasize the need for prospective randomized trials.

tions, improved hemodynamics and excellent improvement
in functional and quality of life outcomes at 1 year,' whereas

The use of valve-in-valve (VIV) transcatheter aortic valve
implantation (TAVI) (VIV-TAVI) for the treatment of high-risk
patients with degenerated aortic bioprostheses is associated
with relatively low rates of mortality and major complica-
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redo surgical aortic valve replacement (SAVR) is now per-
formed with acceptable operative mortality of 4.6%.
Although mortality and morbidity are high compared with
primary SAVR, the rates of stroke, vascular complications,
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Background: We performed meta-analysis and meta-regression of transcatheter aortic valve implanta-
tion (TAVI) for the bicuspid aortic valve (B-AV) versus the tricuspid aortic valve (T-AV).
Methods: MEDLINE and EMBASE were searched through June 2018 using PubMed and OVID. We included
comparative studies of TAVI patients with B-AV versus T-AV reporting at least one of postprocedural
transcatheter valve regurgitation (TVR)/pacemaker implantation (PMI) incidence and early (30-day or
in-hospital)/late (including early) mortality. For each study, crude (unadjusted) data regarding TVR/PMI
incidence and early/late mortality in both the B-AV and T-AV groups were used to generate risk ratios
(RRs). Study-specific estimates were combined in the random-effects model. Using meta-regression, we
assessed potential confounders identified in preliminary meta-analysis.
Results: We identified 12 eligible studies including a total of 1045 B-AV and 4069 T-AV patients. Pooled
analysis demonstrated an association of B-AV with a statistically significant increase in TVR incidence
(RR, 1.42; p=0.006) but no statistically significant difference in PMI incidence (p = 0.54) and 30-day
(p =0.11)/midterm (1-year to 2-year) mortality (p = 0.99) between patients with B-AV and those with T-
AV. All meta-regression coefficients of 6 identified potential confounders (age, mean aortic valve
gradient, aortic valve area, left ventricular ejection fraction, aortic calcification, and B-AV types) for the
outcomes (TVR/PMI incidence and early/late mortality) were statistically non-significant.
Conclusions: Postprocedural PMI incidence and 30-day/midterm (1-year to 2-year) mortality after TAVI
may be similar between patients with B-AV and those with T-AV despite the significant association of B-
AV with increased postprocedural TVR incidence.

© 2019 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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Introduction

Transcatheter aortic valve implantation (TAVI) may bring about
less favorable results in aortic stenosis due to the bicuspid aortic
valve (B-AV) than in that due to the tricuspid aortic valve (T-AV)
because of the following theoretical concerns: geometric mis-
match between the ovoid B-AV annulus and the circular
transcatheter prosthesis due to increases in annular ellipticity

* Corresponding author at: 762-1 Nagasawa, Shimizu-cho, Sunto-gun, Shizuoka
411-8611, Japan. Tel.: +81 55 975 2000; fax: +81 55 975 2725.
E-mail address: kfgth973@ybb.ne.jp (H. Takagi).

https://doi.org/10.1016/].jjcc.2019.03.018

and asymmetric calcification [ 1] may result in paravalvular leakage
or leaflet asymmetry, and questionable B-AV annulus strength may
potentially lead to annular rupture or aortic dissection [2]. Post-
procedural >moderate transcatheter valve regurgitation (TVR) and
pacemaker implantation (PMI) occur respectively in approximate-
ly 12% and 18% of TAVI patients with B-AV [2], which are more
frequent than in the PARTNER [Placement of Aortic Transcatheter
Valves] II SAPIEN 3 trial [3] (3.4% and 11.2%) and the CoreValve
Evolut R study [4] (3.4% and 11.7%) and may be associated with
increased early and late mortality. Focusing postprocedural TVR/
PMI incidence and early/late mortality, we performed meta-
analysis and meta-regression analysis of TAVI for patients with B-
AV versus those with T-AV.

0914-5087/© 2019 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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Meta-analysis of prognostic impact
of blood transfusion on survival after
transcatheter aortic valve implantation

Periprocedural blood transfusion is suggested to be associated
with increased mortality after transcatheter aortic valve implan-
tation (TAVI) for patients with severe aortic stenosis.!- 2 The as-
sociation of periprocedural blood transfusion with increased post-
procedural mortality, however, is complicated, not simple. First,
preprocedural anemia and periprocedural bleeding complications
are probable predictors of increased incidence of periprocedural
blood transfusion. Second, preprocedural anemia.? periprocedural
bleeding complications,* and periprocedural blood transfusion* 5 1s
associated with increased incidence of periprocedural acute kidney
injury (AKI) which is a predictor of increased postprocedural mor-
tality.+ ¢ Third, as well as periprocedural blood transfusion, pre-

COPYRIGHT© 2019 EDIZIONI MINERVA MEDICA

procedural anemia per se’- 8 may be and periprocedural bleeding
complications per se® is associated with increased postprocedural
mortality. These complexities have made it difficult for us to assess
prognostic impact of periprocedural blood transfusion on survival
after TAVL In the present article, to determine whether peripro-
cedural blood transfusion affects survival after TAVI, especially,
independently of preprocedural anemia and/or periprocedural
bleeding complications, we performed meta-analysis of currently
available studies.

All studies investigating prognostic impact of periprocedural
blood transfusion on mortality after TAVI were identified through
an electronic search of MEDLINE and EMBASE and a manu-
al search of secondary sources including references of initially
identified articles, reviews, and commentaries. Studies consid-
ered for inclusion met the following criteria: the design was a
comparative study of patients undergoing periprocedural blood
transfusion versus those not undergoing periprocedural blood
transfusion or a cohort study investigating periprocedural blood
transfusion as one of prognostic factors of postprocedural mortal-

TABLE L.—Study characteristics.

ity; the study population was patients undergoing TAVI; and main
outcomes included an relative risk (odds ratio [OR] or hazard ra-
tio [HR]) of early (30-day or in-hospital) or late (including early)
all-cause mortality for periprocedural blood transfusion by means
of the multivariable logistic or Cox proportional hazards regres-
sion analysis adjusting for at least one of preprocedural anemia
(or hemoglobin/hematocrit levels) and periprocedural bleeding
complications as well as other covariates. All study-specific esti-
mates were combined using inverse variance-weighted averages
of logarithmic ORs/HRs in the random-effects model (primary
meta-analysis). As sensitivity analysis, we exclusively pooled
ORs/HRs adjusted for both preprocedural anemia and periproce-
dural bleeding complications as well as other covariates (second-
ary meta-analysis). Publication bias for the primary meta-analysis
was assessed graphically using a funnel plot and mathematically
using the adjusted rank-correlation test. All analyses were con-
ducted using Review Manager version 5.3 (available from http://
tech.cochrane.org/revman) and Comprehensive Meta-Analysis
version 3 (Biostat, Englewood, NJ).

Baseline patient characteristics

Predicted surgical mortality (%) Procedural characteristics (%)

Study Age Men Anemia Hemoglobin Hematocrit Logistic Balloon-
Number (v csr s) ©) (%) (/L) (%) FuroSCORE STS-PROM  Transfemoral expandable valve
Czerwinska- 178 80.07£7.47  33.15 60.67 N/A N/A 22.35+12.42 8.43+8.26 73.60 N/A
Jelonkiewicz 201710
Escarcega 20151 332 82 512 NA 11.4 35.0 N/A 9.4 100 N/A
Kleczynski 201712 101  81.0(76.0-84.0) 39.6 N/A N/A N/A 14.0 (10.0-22.5) 12.0(5.0-24.0) 77.2 76.2
Konigstein 201613 597 82.6 422 N/A N/A N/A 16.3 N/A 100 N/A
Koster 201614 639 83 45.6 N/A N/A 383 18.8 N/A 0 N/A
Nuis 20137 1696 81+7 52.1 57.1 12.1£1.7 N/A 19.0 (11.0-30.7) N/A 75.7 393
PRAGMATIC Plus 943 81.0£7.0 53.8 56.2 12.131.69 N/A 20.9 (12.9-28.8) N/A 84.1 N/A
(Tchetche) 201215
Seiffert 20178 1201  82.0(76.7-85.5) 48.5 589 N/A N/A 16.9 (10.7-26.2) 5.6 (3.8-8.9) 47.4 N/A
Souza 201616 136 83(80-87) 507 N/A N/A N/A 19.1(11.4-31.1) 9.3 (4.8-22.3) N/A N/A
Wessely 201217 183 81.1+6.1 448 N/A 12.2£1.7 N/A 23.5+11.5 N/A 100 0

BEV: balloon-expandable valve: EuroSCORE: European System for Cardiac Operation Risk Evaluation: DA: direct aortic approach: N/A: not available: PRAGMATIC:
Pooled-RotterdAm-Milano-Toulouse In Collaboration: STS-PROM: Society of Thoracic Surgeons-Predicted Risk of Mortality.
Continuous variables are expressed as number, mean. mean + standard deviation, and median (interquartile range).
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Introduction

Objective To determine which of antegrade and retrograde cerebral perfusion (ACP
and RCP) surpasses for a reduction in postoperative incidence of neurological
dysfunction and all-cause death in thoracic aortic surgery, we performed a meta-
analysis of contemporary comparative studies.

Methods MEDLINE, EMBASE, and the Cochrane Central Register of Controlled Trials
were searched from January 2010 to June 2017. For each study, data regarding the
endpoints in both the ACP and RCP groups were used to generate odds ratios (ORs) and
95% confidence intervals (Cls). Study-specific estimates were combined using inverse
variance-weighted averages of logarithmic ORs in the fixed-effect model.

Results We identified and included 19 eligible studies with a total of 15,365 patients
undergoing thoracic aortic surgery by means of ACP (a total of 7,675 patients) or RCP (a
total of 7,690 patients). Pooled analysis demonstrated no statistically significant
differences in postoperative incidence of stoke (17 studies enrolling a total of 9,421
patients; OR, 0.92; 95% Cl, 0.79-1.08; p = 0.32) and mortality (16 studies including a
total of 14,452 patients; OR, 1.07; 95% Cl, 0.90-1.26; p = 0.46) between ACP and RCP,
whereas a trend toward a significant reduction in incidence of temporary neurological
dysfunction (TND) for ACP (12 studies enrolling a total of 7922 patients; OR, 0.85; 95%
Cl, 0.69-1.04; p = 0.12) was found.

Conclusion In thoracic aortic surgery, postoperative incidence of stroke and mortal-
ity was similar between ACP and RCP, whereas a trend toward a reduction of TND
incidence existed in ACP.

(ACP and RCP) have become well-established techniques for

Although deep hypothermic circulatory arrest (DHCA) has
been used for thoracic aortic surgery as an effective cerebral
protective technique for more than 3 decades and proven to
be a feasible means of protection of any organ, a time-
dependent cascade of events resulting in brain cell injury
is initiated.! Antegrade and retrograde cerebral perfusion
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cerebral protection during DHCA.? Both ACP and RCP, how-
ever, have their own pros and cons. On the one hand,
although ACP can provide independent control of tempera-
ture and/or flow to the cerebral and systemic circulation, it
has the potential for embolization; on the other hand,
although RCP can flush potential embolus from the cerebral

© 2019 Georg Thieme Verlag KG
Stuttgart - New York
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To determine whether statin (hydroxymethylglutaryl-CoA reductase inhibitor) therapy is
associated with better midterm survival after transcatheter aortic valve implantation
(TAVI), the first meta-analysis of currently available studies was performed. To identify
all observational comparative studies and randomized controlled trials (RCTs) of statin
versus control (no statin) therapy or cohort studies investigating statin treatment as one of
covariates in patients undergoing TAVI, PubMed, Web of Science, and Google Scholar
were searched through March 2019. Adjusted (if unavailable, unadjusted) hazard ratios
(HRs) with their confidence interval (CIs) of midterm (>1 year) all-cause mortality after
TAVI for statin therapy were extracted from each study. Study-specific estimates were
combined by means of inverse variance-weighted averages of logarithmic HRs in the ran-
dom-effects model. Eight eligible studies with a total of 5,170 TAVI patients were identi-
fied and included in the present meta-analysis. The primary meta-analysis (including HRs
for high intensity statin from 3 studies together with other HRs) demonstrated that statin
treatment was associated with significantly lower midterm mortality (HR, 0.74; 95% CI,
0.60 to 0.91; p=0.005). The secondary meta-analysis (including HRs for low/moderate
intensity statin from 3 studies together with other HRs) also indicated an association of
statin therapy with significantly lower midterm mortality (HR, 0.80; 95% CI, 0.69 to 0.93;
p =0.005). No funnel plot asymmetry for the primary meta-analysis (p = 0.64) was identi-
fied, which suggested probably no publication bias. In conclusion, statin therapy is associ-

ated with better midterm survival after TAVI.

(Am J Cardiol 2019;124:920-925)

© 2019 Elsevier Inc. All rights reserved.

It has been well-known that statin (hydroxymethylglu-
taryl-CoA reductase inhibitor) therapy is associated with
better survival after repair of abdominal aortic aneu-
rysm.' > Statin treatment also may be associated with
lower early all-cause mortality® ® and midterm mortality
from myocardial infarction (MI)” after cardiac surgery®
and coronary artery bypass grafting.” ” After surgical
aortic valve replacement (SAVR), however, a meta-
analysis' of only 4 studies demonstrated no significant
difference in early all-cause mortality between statin and
control groups. Impact of statin on mortality after trans-
catheter aortic valve implantation (TAVI) has been less
investigated. Our aim was to determine whether statin
therapy is associated with better midterm survival after
TAVI, performing the first meta-analysis of currently
available studies.
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Shizuoka, Japan; "Department of Cardiovascular Surgery, Kitasato Uni-
versity School of Medicine, Sagamihara, Japan; “Department of Medicine,
Mount Sinai Beth Israel Medical Center, New York, New York; and 9De-
partment of Cardiology, Detroit Medical Center, Detroit, Michigan. Manu-
script received April 28, 2019; revised manuscript received and accepted
May 31, 2019.

See page 924 for disclosure information.
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E-mail address: kfgth973 @ybb.ne.jp (H. Takagi).

0002-9149/© 2019 Elsevier Inc. All rights reserved.
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Methods

To identify all studies reporting impact of statin on mid-
term mortality after TAVI, PubMed (https://www.ncbi.nlm.
nih.gov/pubmed/), Web of Science (http://www.webof
knowledge.com/wos), and Google Scholar (https://scholar.
google.com) were searched through March 2019. Search
terms included transcatheter; aortic valve; implantation or
replacement; and statin, hydroxymethylglutaryl-CoA reduc-
tase inhibitor, atorvastatin, fluvastatin, lovastatin, pitavas-
tatin, pravastatin, or simvastatin. Studies meeting the
following criteria were included in the present meta-analy-
sis: the design was an observational comparative study and
a randomized controlled trial (RCT) of statin versus control
(no statin) therapy or a cohort study investigating statin
treatment as one of covariates; the study population was
patients undergoing TAVI; outcomes included midterm
(=1 year) all-cause mortality.

Adjusted (if unavailable, unadjusted) hazard ratios
(HRs) with their confidence interval (CIs) of mortality for
statin therapy were extracted from each study. Study-spe-
cific estimates were combined by means of inverse vari-
ance-weighted averages of logarithmic HRs in the random-
effects model. Funnel plot asymmetry (indicating publica-
tion bias) was mathematically assessed by use of the linear
regression test. All analyses were performed using Review
Manager version 5.3 (available from http://tech.cochrane.
org/revman) and Comprehensive Meta-Analysis version 3
(Biostat, Englewood, New Jersey).

www.ajconline.org
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To determine whether skipping breakfast is associated with heart disease, the first meta-
analysis of currently available epidemiological studies was performed. To identify case-
control, cross-sectional, longitudinal, or cohort studies investigating the association of
skipping breakfast with prevalence, incidence, or mortality of heart disease in adults,
PubMed, and Web of Science were searched through April 2019. Adjusted (if unavailable,
unadjusted) hazard ratios (HRs) or odds ratios (ORs) with their confidence interval (CIs)
of prevalence, incidence, or mortality for skipping breakfast were extracted from each
study. Study-specific estimates were combined using inverse variance-weighted averages
of logarithmic HRs/ORs in the random-effects model. Eight eligible studies with a total of
284,484 participants were identified and included in the present meta-analysis. The pri-
mary meta-analysis combining HRs for Q1 (first quartile, most skipping breakfast) versus
Q4 (fourth quartile, least skipping breakfast) from 3 studies together with other HRs/ORs
demonstrated that skipping breakfast was associated with the significantly increased risk
of heart disease (pooled HR/OR 1.24; 95% CI 1.09 to 1.40; p = 0.001). In sensitivity analy-
ses combining HRs for Q2 (second quartile, second most skipping breakfast) versus Q4 or
HRs for Q3 (third quartile, second least skipping breakfast) versus Q4 from 3 studies
together with other HRs/ORs, the association of skipping breakfast with the increased
risk of heart disease in the primary meta-analysis was confirmed. In conclusion, skipping

breakfast is associated with the increased risk of heart disease.

© 2019 Elsevier Inc. All

rights reserved. (Am J Cardiol 2019;124:978—986)

Skipping breakfast is associated with cardiometabolic
risk including metabolic risk profiles, overweight, obesity,
hypertension, diabetes mellitus, and cardiovascular dis-
ease.” A recent systematic review” suggests the association
of skipping breakfast with worse lipid profiles, blood pres-
sure levels, insulin resistance, and metabolic syndrome.
Large epidemiological studies reported that skipping break-
fast was associated with the increased risk of type 2 diabe-
tes mellitus in both females_3 and males.* Furthermore, a
recent cross-sectional study’ provided the association of
skipping breakfast with the increased risk of prevalent non-
coronary and generalized atherosclerosis independently of
conventional cardiovascular risk factors. However, the
impact of skipping breakfast on the risk (i.e., prevalence,
incidence, or mortality) of cardiovascular disease, espe-
cially heart disease, has been less investigated. In the pres-
ent article, to determine whether skipping breakfast is
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versity School of Medicine, Sagamihara, Japan; ‘Department of
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and dDepanment of Cardiology, Detroit Medical Center, Detroit, Michi-
gan. Manuscript received May 11, 2019; revised manuscript received and
accepted June 12, 2019.
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0002-9149/© 2019 Elsevier Inc. All rights reserved.
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associated with heart disease, the first meta-analysis of cur-
rently available epidemiological studies was performed.

Methods

We conducted the present met-analysis in accordance with
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Statement (http://www.prisma-statement.org).
PubMed (https://www.ncbi.nlm.nih.gov/pubmed/) and Web
of Science (http://www.webofknowledge.com/wos) were
searched through April 2019. Search terms included break-
fast; cardiac, cardiovascular, coronary artery, coronary
heart, ischemic coronary, or ischemic heart, and disease,
event, death, or mortality. Studies meeting the following cri-
teria were included in the present meta-analysis: the design
was a case-control, cross-sectional, longitudinal, or cohort
study; the study population was adults; the study investigated
the association of skipping breakfast with prevalence, inci-
dence, or mortality of heart disease including coronary artery
disease (CAD).

Adjusted (if unavailable, unadjusted) hazard ratios
(HRs) or odds ratios (ORs) with their confidence interval
(CIs) of prevalence, incidence, or mortality for skipping
breakfast were extracted from each study. Study-specific
estimates were combined using inverse variance-weighted
averages of logarithmic HRs/ORs in the random-effects
model. Funnel plot asymmetry (suggesting the presence
of publication bias) was mathematically assessed using the
linear regression test. All analyses were performed using

www.ajconline.org

Downloaded for Anonymous User (n/a) at Shizuoka Medical Center from ClinicalKey.jp by Elsevier on September 01, 2019.
For personal use only. No other uses without permission. Copyright ©2019. Elsevier Inc. All rights reserved.
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A meta-analysis of impact of low-flow/low-gradient aortic
stenosis on survival after transcatheter aortic

valve implantation

Hisato Takagi®®, Yosuke Hari*®, Norikazu Kawai®,
Toshiki Kuno®, Tomo Andod, for the ALICE (All-Literature
Investigation of Cardiovascular Evidence) Group

Aims To determine whether low-flow/low-gradient (LF/LG)
aortic stenosis affects survival after transcatheter aortic
valve implantation (TAVI), we performed a meta-analysis of
currently available studies.

Methods MEDLINE and EMBASE were searched through
January 2019 using PubMed and OVID. Observational
studies comparing all-cause mortality after TAVI for patients
with classical LF/LG (C/LF/LG) aortic stenosis versus
normal-flow/high-gradient (NF/HG) aortic stenosis,
paradoxical LF/LG (P/LF/LG) aortic stenosis versus NF/HG
aortic stenosis, and (3) C/LF/LG aortic stenosis versus
P/LF/LG aortic stenosis were included. Study-specific
estimates, risk and hazard ratios of mortality, were
combined in the random-effects model.

Results Our search identified nine eligible studies including
a total of 5512 TAVI patients. Pooled analysis demonstrated
significantly higher early mortality in C/LF/LG aortic
stenosis than NF/HG aortic stenosis (risk ratio, 1.72;

P =0.02) and no statistically significant difference in early
mortality between P/LF/LG aortic stenosis and NF/HG
aortic stenosis (P=0.67) and between C/LF/LG aortic
stenosis and P/LF/LG aortic stenosis (P=0.51). Midterm
mortality in C/LF/LG (risk ratio/hazard ratio, 1.73;

P =0.0003) and P/LF/LG aortic stenosis (risk ratio/hazard
ratio, 1.48; P<0.0001) was significantly higher than that in
NF/HG aortic stenosis. There was no statistically significant

Introduction

Each of low stroke volume (SV) index (SVI) (low-flow),
low aortic valve pressure gradient (low-gradient), and low
left ventricular ejection fraction (LVEF) (low-ejection
fraction) is associated with increased midterm mortality
after transcatheter aortic valve implantation (TAVI) for
patients with severe aortic stenosis, and the prognostic
impact of individual low flow, low gradient, and low-
ejection fraction on survival may be similar." Severe aortic
stenosis i1s defined as aortic valve maximum velocity
(Vimax) at least 4 m/s or mean aortic valve pressure gradient
(MPG) at least 40 mmHg and typically aortic valve area
(AVA) 1.0 cm? or less and classified into asymptomatic
(corresponding to stage C) and symptomatic severe
aortic stenosis (corresponding to stage D).* Although

1558-2027 © 2019 ltalian Federation of Cardiology - I.F.C. All rights reserved.

difference in midterm mortality between C/LF/LG aortic
stenosis and P/LF/LG aortic stenosis (P=0.63).

Conclusion After TAVI, C/LF/LG aortic stenosis is
associated with increased early mortality compared with
NF/HG, and C/LF/LG and P/LF/LG aortic stenosis is
associated with increased midterm mortality compared with
NF/HG aortic stenosis despite no difference in early
mortality between P/LF/LG aortic stenosis and NF/HG
aortic stenosis. There is no difference in early and midterm
mortality between C/LF/LG aortic stenosis and P/LF/LG
aortic stenosis.

J Cardiovasc Med 2019, 20:691-698

Keywords: low-flow/low-gradient aortic stenosis, meta-analysis, survival,
transcatheter aortic valve implantation
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symptomatic severe aortic stenosis is typically high-gra-
dient (corresponding to stage D1), it can be present in
patients with low-flow aortic stenosis leading to V.« less
than 4 m/s or MPG less than 40 mmHg, which is usually
called low-flow/low-gradient (LF/LLG) aortic stenosis.’
Furthermore, symptomatic LF/LG aortic stenosis is
divided into classical LF/LLG aortic stenosis and paradox-
ical LF/LLG aortic stenosis. The definition of classical
LF/LG aortic stenosis is AVA of 1.0 cm? or less with V.«
less than 4 m/s or MPG less than 40 mmHg and ejection
fraction less than 50% (low-ejection fraction) (corre-
sponding to stage D2), and that of paradoxical LF/L.G
aortic stenosis is AVA of 1.0 cm? or less with Vinax less than
4 m/s or MPG less than 40 mmHg and ejection fraction at
least 50% (normal-ejection fraction) (corresponding to

DOI:10.2459/JCM.0000000000000836

© 2019 ltalian Federation of Cardiology - I.F.C. All rights reserved.
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Abstract

Obijectives: To determine whether concomitant mitral stenosis (MS) impairs outcomes
after transcatheter aortic valve implantation (TAVI) in patients with severe aortic
stenosis (AS), we performed a meta-analysis of currently available evidence.
Methods: To identify all observational comparative studies of outcomes after TAVI
for AS in patients with MS vs patients with no-MS, we searched databases (MEDLINE
and EMBASE) using web-based search engines (PubMed and OVID). Studies meeting
the following criteria were included; the design was an observational study; the study
population was patients undergoing TAVI for AS; outcomes in patients with MS were
compared with those in patients with no-MS. Study-specific estimates were then
pooled using inverse variance-weighted averages of logarithmic odds and hazard
ratios in the random-effects model.

Results: We identified six eligible studies including 111 621 patients undergoing TAVI.
In pooled analyses, postprocedural incidence of > moderate paravalvular aortic
regurgitation (PAR) (P=.02), early all-cause mortality (P=.008), early incidence of
myocardial infarction (Ml) (P =.01), and midterm all-cause mortality (P = .03) after TAVI
were significantly higher in patients with MS than in patients with no-MS. There were
no significant differences in early incidence of stroke, major bleeding, acute kidney
injury, and new permanent pacemaker implantation after TAVI between patients with
MS and patients with no-MS. When the study for mitral annular calcification was
excluded in the pooled analyses, no results except for Ml were substantially altered but
the significance for early incidence of MI disappeared (P =.10).

Conclusion: Postprocedural incidence of > moderate PAR, early all-cause mortality,
early incidence of MI, and midterm all-cause mortality after TAVI are higher in

patients with MS than in patients with no-MS.

KEYWORDS

meta-analysis, mitral stenosis, transcatheter aortic valve implantation

1 | INTRODUCTION

Concomitant mitral regurgitation (MR) affects early and midterm

mortality after transcatheter aortic valve implantation (TAVI) in

ALICE (All-Literature Investigation of Cardiovascular Evidence) Group.

patients with severe aortic stenosis (AS). A recent meta—analysis1

1256 © 2019 Wiley Periodicals, Inc.

wileyonlinelibrary.com/journal/jocs J Card Surg. 2019;34:1256-1263.
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Transsubclavian/transaxillary transcatheter
aortic valve implantation

Background: Outcomes after transsubclavian/transaxillary (TSc/TAX)-transcatheter aortic valve implantation
(TAVI) have been unclear.
Objectives: To compare outcomes after TSc/TAx-TAVI versus transfemoral (TF)-TAVI, transapical (TAp)-TAVI,
or transaortic (TAo)-TAVI, we performed meta-analysis of currently available studies.
Methods: Studies considered for inclusion met the following criteria: the study population was patients
undergoing TAVI; patients were assigned to TSc/TAx-TAVI and TF-TAVI, TAp-TAVI, or TAo-TAVI; and at least
one of postprocedural early (30-day or in-hospital) or late (including early) outcomes was reported. An odds
or hazard ratio of each early or late outcome with its 95% confidence interval for TSc/TAx-TAVI versus the
other approach was extracted from each individual study and combined in the random-effects model.
Results: Our search identified 15 eligible reports from 12 studies including 10,528 patients. Pooled analysis of
early all-cause mortality demonstrated a statistically significant reduction after TSc/TAx-TAVI compared
with TAp-TAVI (P=0.003) or TAo-TAVI (P=0.03). Pooled analysis of early pacemaker implantation demon-
strated a statistically significant increase after TSc/TAX-TAVI compared with TAp-TAVI (P=0.0001) or TAo-
TAVI (P < 0.00001). Pooled analysis of midterm all-cause mortality demonstrated a statistically significant
increase after TSc/TAX-TAVI compared with TF-TAVI (P=0.007).
Conclusions: Early all-cause mortality was lower after TSc/TAX-TAVI than TAp-TAVI or TAo-TAV], early pace-
maker implantation was more frequent after TSc/TAX-TAVI than TAp-TAVI or TAo-TAV], and midterm all-
cause mortality was higher after TSc/TAx-TAVI than TF-TAVI.

© 2019 Elsevier Inc. All rights reserved.

Introduction

transapical (TAp), transaortic (TAo), transcarotid, and transcaval. The
TAp access is the unique antegrade approach and may offer simple

In transcatheter aortic valve implantation (TAVI), the transfemoral
(TF) approach has been the most commonly used with the lowest
incidence of postprocedural complications.! Due to concomitant
peripheral artery disease such as unpassable stenosis, severe tortuos-
ity, or small calibers of the iliofemoral arteries, however, 10%—15% of
patients are unable to undergo TF-TAVI?> Alternative approaches
include transsubclavian (synonym for transaxillary) (TSc/TAX),

Abbreviations: TAo, transaortic; TAp, transapical; TAVI, transcatheter aortic valve
implantation; TF, transfemoral; TSc/TAX, transsubclavian (synonym for transaxillary)
* Corresponding author at: Department of Cardiovascular Surgery, Shizuoka Medical
Center, 762-1 Nagasawa, Shimizu-cho, Sunto-gun, Shizuoka 411-8611, Japan.
E-mail address: kfgth973@ybb.ne.jp (H. Takagi).

https://doi.org/10.1016/j.hrtlng.2019.04.002
0147-9563/$ - see front matter © 2019 Elsevier Inc. All rights reserved.
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wiring and marvelous controllability.®> The TAo approach may be
more controllable and advantageous to accurate implantation depth.*
The transcarotid (especially, left transcarotid) approach may be coaxi-
ally aligned to the ascending aorta and optimally position the trans-
catheter valve.”> Transcaval access is a new approach to attain fully
percutaneous TAVI in patients with the inadequate TF access.® The
subclavian/axillary artery, the minimum luminal diameter of which is
commonly >5.0 mm even in case of the <5.0-mm iliofemoral artery,
is less atherosclerotic and sinuous than the iliofemoral artery, and the
TSc/TAXx approach is a fully percutaneous access as well as the trans-
caval approach.” Because limited data for the comparison of TSc/TAx-
TAVI and other approaches have been available to date, outcomes
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Abstract

To comprehensively compare and rank new-generation valves (NGVs) for transcatheter aortic valve implantation, we per-
formed a network meta-analysis (NMA) of all eligible comparative studies. MEDLINE and EMBASE were searched through
September 2018. We included all studies comparing 4 NGVs (ACURATE, Evolut R, Lotus, and SAPIEN 3) and an early
generation valve (CoreValve) as the reference transcatheter heart valve (THV) each other and reporting at least one of post-
procedural incidence of all-cause death, > moderate aortic regurgitation (AR), and new permanent pacemaker implantation
(PMI). To compare different THVs, a random-effects restricted-maximum-likelihood NMA based on a frequentist framework
for indirect and mixed comparisons was used. Using surface under the cumulative ranking curve (SUCRA), the relative
ranking probability of each THV was estimated and the hierarchy of competing THVs was obtained. We identified 29 eli-
gible studies enrolling a total of 17,817 patients. In accordance with the estimated SUCRA probability, SAPIEN 3 was the
best effective for a reduction in death (80.6%) and the second best for decreased > moderate AR (74.4%) and PMI (74.1%)
compared with the other THVs. Lotus was ranked the best for a reduction in > moderate AR (94.5%;), whereas the worst
for decreased PMI (1.2%) and the second worst for a reduction in mortality (38.6%). ACURATE was the best for decreased
PMI (99.2%) and the second best for a reduction in mortality (77.9%). As a whole, SAPIEN 3 may be the best effective NGV
among the 4 examined NGVs (ACURATE, Evolut R, Lotus, and SAPIEN 3).

Keywords Network meta-analysis - New-generation transcatheter heart valve - Transcatheter aortic valve implantation

Introduction

Transcatheter aortic valve implantation (TAVI) using new-
generation valves (NGVs) (NGV-TAVI) is suggested to be
associated with lower postprocedural incidence of acute
kidney injury, bleeding complications, and aortic regurgita-

Electronic supplementary material The online version of this

article (https://doi.org/10.1007/s00380-019-01442-w) contains tion (AR) than TAVI using early-generation valves (EGVs)
supplementary material, which is available to authorized users. (EGV-TAVI), whereas incidence of new permanent pace-
- ] maker implantation (PMI), stroke, and all-cause death after
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kfgth973@ybb.ne.jp NGV-TAVI may be similar to 'that'after EGViTAVI [1]. Sev-
eral NGVs are currently used in clinical practice, and a num-
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to a few small-size studies. Because different comparators
are used in existing studies, a conventional meta-analysis
may not adequately assess comparative effectiveness of > 3
different NGVs. Thus, to comprehensively compare and rank
NGVs for TAVI focusing early postprocedural outcomes
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To determine whether television (TV) viewing is associated with cardiovascular disease
(CVD) risk, we performed a meta-analysis of currently available prospective cohort stud-
ies. We systematically searched PubMed and Web of Science through April 2019. Eligible
for inclusion in the present meta-analysis was a prospective cohort study investigating the
association of TV viewing time with CVD risk (CVD prevalence, CVD incidence, cardio-
vascular events, and cardiovascular mortality). From each study, adjusted hazard ratios
(HRs) of CVD risk were extracted. We separately combined study-specific estimates for
dichotomous, tertile, quartile, and continuous values of TV viewing time in the random-
effects model. The pooled analysis for dichotomous time demonstrated that CVD risk was
significantly higher in the longer than shorter viewing (HR 1.28; p =0.02). In the meta-
analysis for tertile time, CVD risk was significantly higher in the longest than shortest ter-
tile (T1) (HR 1.26; p = 0.0006), but there was no significant difference between the middle
tertile and T1 (p = 0.51). The meta-analysis for quartile time indicated that CVD risk was
significantly higher in the longest than shortest quartile (Q1) (HR 1.32; p =0.0007), but
there were no significant differences between the second longest quartile and Q1 (p =0.12)
and between the second shortest quartile and Q1 (p = 0.60). In the meta-analysis for con-
tinuous time, longer viewing was significantly associated with higher CVD risk (HR per 1-
h/day increment; 1.06; p = 0.005). In conclusion, longer TV viewing time is significantly
associated with higher CVD risk. © 2019 Elsevier Inc. All rights reserved. (Am J Cardiol

2019;124:1674—1683)

There is the association of sedentary time with cardiome-
tabolic health markers (such as fasting glucose, fasting insu-
lin, triglycerides, high-density lipoprotein cholesterol, and
waist circumference),1 diabetes mellitus (DM),2 cardiovascu-
lar disease (CVD),z’3 CV mor“tality,z’3 and all-cause mortal-
ity.”™ Furthermore, television (TV) viewing is also
associated with all-cause mortality. Sun et al” performed a
meta-analysis of 10 prospective cohort studies with 647,475
individuals and showed that all-cause mortality was signifi-
cantly higher in the highest category of TV viewing time
than in the lowest category. Although CVD risk (CVD preva-
lence, CVD incidence, CV events, and CV mortality) is con-
sidered to mainly contribute to all-cause mortality, the
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Shizuoka, Japan; "Department of Cardiovascular Surgery, Kitasato Uni-
versity School of Medicine, Sagamihara, Japan; “Department of Medicine,
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association of TV viewing with CVD risk remains unclear.
In the present article, to determine whether TV viewing is
associated with CVD risk, we performed a meta-analysis of
currently available prospective cohort studies.

Methods

We conducted the present meta-analysis according to the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) (http://www.prisma-statement.org) and
showed the PRISMA-P [PRISMA Protocols] 2015 checklist
(http://www.prisma-statement.org/Extensions/Protocols.
aspx) in Supplementary Table S1. We systematically
searched PubMed (https://www.ncbi.nlm.nih.gov/pubmed/)
and Web of Science (http://www.webofknowledge.com/wos)
through April 2019 using keyword including “television™;
and “cardiovascular disease(s),” ‘“cardiovascular event(s),”
“cardiovascular death(s),” or “cardiovascular mortality.” Eli-
gible for inclusion in the present meta-analysis was a pro-
spective cohort study investigating the association of TV
viewing time with CVD risk (CVD prevalence, CVD inci-
dence, CV events, and CV mortality). We evaluated the qual-
ity of the studies using the RoBANS [Risk of Bias
Assessment Tool for Nonrandomized Studies].® From each
study, adjusted hazard ratios (HRs) of CVD incidence, CV
events, and CV mortality (and adjusted odds ratios of CVD
prevalence) with their confidence intervals (CIs) were
extracted. Data were extracted in duplicate by 2 investigators
(HT, TK) and independently verified by a third researcher

www.ajconline.org
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ABSTRACT

INTRODUCTION: The aim of this study was to determine whether peripheral arterial disease (PAD) is an independent predictor of mortality in
patients who undergo transcatheter aortic valve implantation (TAVI) and we performed meta-analysis of currently available studies.
EVIDENCE ACQUISITION: MEDLINE and EMBASE were searched through June 2018 using Web-based search engines (PubMed and
OVID). We included comparative studies of patients with PAD versus those without PAD and cohort studies which investigated PAD as one of
prognostic factors of mortality, which used the multivariable analysis and reported an adjusted odds and hazard ratio (OR/HR) for early (30-day
or in-hospital) and late (including early) mortality after TAVI. Study-specific estimates were combined using inverse variance-weighted averages
of logarithmic ORs/HRs in the random-effects model.

EVIDENCE SYNTHESIS: The primary meta-analysis which pooled all the ORs/HRs demonstrated that PAD was associated with a statistically
significant increase in both early (OR, 1.21; P=0.02) and midterm (1-year to 7-year) mortality (HR, 1.31; P<0.00001). The secondary meta-
analysis which exclusively pooled approach-adjusted/stratified ORs/HRs demonstrated that PAD was associated with a strong trend toward
(though statistically non-significant) an increase in early mortality (OR, 1.18; P=0.07) and a still statistically significant increase in midterm
mortality (OR, 1.24; P=0.0001). Meta-regression coefficients for the proportion of patients who underwent transfemoral TAVI were not statisti-
cally significant (P for early/midterm mortality =0.24/0.52).

CONCLUSIONS: The present meta-analysis clearly highlighted that PAD was an independent predictor of both early and midterm mortality in
patients who underwent TAVI.

(Cite this article as: Takagi H, Hari Y, Nakashima K, Kuno T, Ando T; ALICE Group. Meta-analysis of prognostic impact of peripheral arterial disease
on mortality after transcatheter aortic valve implantation. J Cardiovasc Surg 2019;60:723-32. DOI: 10.23736/S0021-9509.19.10863-4)

KEY worDS: Mortality; Peripheral arterial disease; Transcatheter aortic valve replacement.

Introduction

Patients with peripheral arterial disease (PAD) are at
increased risk of atrial fibrillation, chronic kidney dis-
ease, valvular heart disease, vascular dementia, pulmo-
nary embolism, heart failure, ischemic stroke, deep vein
thrombosis, ischemic heart disease, unspecified stroke,
and aortic aneurysm.! Clinical PAD is commonly recog-
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nized in survivors of myocardial infarction (MI), and it
is associated with high incidence of fatal and non-fatal
cardiovascular events in both the short and longer term.2
Furthermore, PAD is associated with worse prognosis in
patients with heart failure.3 Among patients who undergo
percutaneous coronary intervention, coexisting PAD is
associated with higher postprocedural mortality and MI,
and it is an independent predictor of short- and long-term
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Echocardiographic outcomes from seven randomized trials
of transcatheter versus surgical aortic valve replacement
Hisato Takagi®®, Yosuke Hari®®, Kouki Nakashima®®, Toshiki Kuno®©,

Tomo Ando?, for the ALICE (All-Literature Investigation of Cardiovascular

Evidence) Group

Aims We performed meta-analyses of echocardiographic
outcomes, including postprocedural aortic valve area (AVA),
aortic valve mean pressure gradient (MPG), and
paravalvular aortic regurgitation (PAR), exclusively from all
currently available randomized controlled trials (RCTs) of
transcatheter aortic valve implantation (TAVI) versus
surgical aortic valve replacement (SAVR).

Methods To identify all RCTs providing echocardiographic
outcomes (AVA, MPG, and PAR) up to 2 years after TAVI
versus SAVR, PubMed and ClinicalTrials.gov were searched
through June 2019. Mean differences in AVA (and MPG)
between the TAVI and SAVR groups and odds (or hazard)
ratios of at least moderate PAR for TAVI versus SAVR were
pooled using the random-effects meta-analysis.

Results We identified seven eligible RCTs. At 30 days
(P=0.004), 1 year (P=0.006), and 2 years (P=0.03), AVA
was significantly larger after TAVI than after SAVR. After
TAVI than after SAVR, MPG was significantly lower at

30 days (P=0.03) and 2 years (P=0.01), and
nonsignificantly lower at 1 year (P=0.06). At 30 days
(P<0.00001), 1 year (P<0.00001), and 2 years

Introduction

Aortic valve mean pressure gradient (MPG) is considerably
improved after both transcatheter aortic valve implanta-
tion (T'AVI) and surgical aortic valve replacement (SAVR)
for severe aortic stenosis.' A number of comparative stud-
ies have demonstrated larger aortic valve area (AVA) and
lower MPG after TAVI than after SAVR. Although a meta-
analysis® of these studies has supported lower postproce-
dural MPG favoring TAVI, findings from randomized
controlled trials (RCTs) remain limited. Recently two
RCTs, the Evolut Low Risk trial® and the Placement of
Aortic Transcatheter Valves (PARTNER) 3 trial,*
reported better clinical outcomes after TAVI than after
SAVR. In the present article, we performed meta-analyses
of echocardiographic outcomes, including postprocedural
AVA, MPG, and paravalvular aortic regurgitation (PAR),
exclusively from all currently available RCT's of TAVI
versus SAVR. Furthermore, the fragility of the statistical
significance for the result of the binary outcome (PAR) was
assessed using the fragility index of meta-analyses® and the
ratio of the fragility index to the total number of partici-
pants included in the trials.

1558-2027 © 2020 ltalian Federation of Cardiology - I.F.C. All rights reserved.

(P<0.00001), incidence of at least moderate PAR was
significantly greater after TAVI than after SAVR.

Conclusion On the basis of the present meta-analyses of
all the seven currently available RCTs, AVA is larger, MPG is
lower, and incidence of at least moderate PAR is greater
30 days, 1 and 2 years after TAVI than after SAVR.

J Cardiovasc Med 2020, 21:58-64

Keywords: echocardiographic outcome, meta-analysis, randomized
controlled trial, surgical aortic valve replacement, transcatheter aortic
valve implantation
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Methods

To identify all RCTs providing echocardiographic out-
comes after TAVI versus SAVR, PubMed (https://
www.ncbi.nlm.nih.gov/pubmed/) and Clinical T'rials.gov
(hteps://clinicaltrials.gov/ct2/home)  were  searched
through June 2019 using the following search terms:
transcatheter; aortic valve; implantation(s) or replace-
ment(s); and randomized. The following studies were
included: the design was an RCT; the study population
comprised patients with severe aortic stenosis; patients
were randomized to TAVI versus SAVR; outcomes
included postprocedural AVA, MPG, and PAR up to 2
years. Risk of bias of RCTs is assessed using the
Cochrane Collaboration’s tool (https://training.cochra-
ne.org/handbook). Blinding of participants and personnel
(performance bias) was not used for assessment because
the treatments were interventional (T'AVI) and surgical
(SAVR). At baseline, 30 days, 1 year, and 2 years in each
RCT, we extracted means [with standard deviations
(SDs)] of AVA (and MPG) and incidence of at least
moderate PAR in both the TAVI and SAVR groups.
The following random-effects meta-analyses were

DOI:10.2459/JCM.0000000000000901
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Background: To compare early outcomes after robotic versus conventional mitral valve surgery (R-MVS
versus C-MVS), we performed a meta-analysis of currently available propensity score matched (PSM)
studies.
Methods: To identify all PSM studies of R-MVS versus C-MVS, PubMed and Web of Science were searched
thorough November 2018 using the terms of robotic or robot, mitral, and propensity. Inclusion criteria
were PSM studies of isolated R-MVS versus C-MVS. Odds ratios of dichotomous data and mean
differences for continuous data were generated for each study and combined in a meta-analysis using the
random-effects model.
Results: We identified 7 PSM studies of R-MVS versus C-MVS enrolling a total of 3764 patients. Pooled
analyses demonstrated significantly longer cardiopulmonary bypass (CPB) (p <0.00001) and cross-
clamp time (p = 0.004) in R-MVS than C-MVS. However, intensive care unit (ICU) (p =0.0005) and hospital
stay (p < 0.0001) was significantly shorter; and incidence of red blood cell (RBC) transfusion (p=0.03),
prolonged ventilation (p = 0.048), and atrial fibrillation (AF) (p = 0.01) was significantly less frequent after
R-MVS than C-MVS. There was no significant difference in incidence of reoperation for bleeding and valve
dysfunction, >moderate mitral regurgitation, renal failure, dialysis, pneumonia, stroke, cardiac arrest,
and all-cause death (p=0.27) between R-MVS and C-MVS.
Conclusions: ICU/hospital stay was shorter and RBC transfusion/prolonged ventilation/AF was less
frequent after R-MVS than C-MVS despite longer CPB and cross-clamp time in R-MVS than C-MVS. The
other early outcomes including all-cause mortality were similarly frequent after R-MVS and C-MVS.
© 2019 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.

Keywords:
Meta-analysis
Mitral valve surgery
Robotic surgery

Introduction

A previous large meta-analysis [1] of 35 studies suggested that
intensive care unit (ICU) and hospital stay may be shorter and atrial
fibrillation (AF) may be less frequent after minimally invasive
(mainly via thoracotomy) than conventional (via sternotomy)
mitral valve (MV) surgery (including repair and replacement)
(MVS) although cardiopulmonary bypass (CPB) and cross-clamp

* Corresponding author at: 762-1 Nagasawa, Shimizu-cho, Sunto-gun, Shizuoka
411-8611, Japan. Tel.:+81-55-975-2000; Fax: +81-55-975-2725.
E-mail address: kfgth973@ybb.ne.jp (H. Takagi).

https://doi.org/10.1016/j.jjcc.2019.06.014

time may be longer in minimally invasive than conventional MVS.
Although several comparative observational studies of robotic
versus conventional MVS have been published, no randomized
controlled trial (RCT) has been conducted to the best of our
knowledge. The gold standard to estimate causal effects of
treatments is in general considered as an RCT, notwithstanding,
which is often unactable for various reasons, e.g. ethical concerns,
extreme costs, or timeliness [2]. Propensity score methods can
achieve the generation of similar experimental and control units
balanced in terms of covariates [2]. In the present article, to
compare early outcomes after robotic versus conventional MVS,
we performed a meta-analysis of currently available propensity
score matched (PSM) studies.

0914-5087/© 2019 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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ABSTRACT

INTRODUCTION: To determine whether troponin (Tn) can predict mortality after transcatheter aortic valve implantation (TAVI), we performed
a meta-analysis of currently available studies investigating impact of baseline and postprocedural Tn.

EVIDENCE ACQUISITION: MEDLINE and EMBASE were searched through April 2019 using PubMed and OVID. Studies considered for
inclusion met the following criteria: the study investigating impact of baseline and postprocedural Tn on mortality; the study population was
patients undergoing TAVI for aortic stenosis (AS); outcomes included early (30-day or in-hospital)/late (including early) mortality. For each
study, data regarding early/late mortality in both high and low (defined in each study) level of baseline/postprocedural Tn groups were used to
generate odds ratios (ORs) and 95% confidence intervals (CIs), or reported ORs and hazard ratios (HRs) with 95% CIs were directly extracted.
Study-specific estimates were combined using inverse variance-weighted averages of logarithmic ORs/HRs in the random-effects model.
EVIDENCE SYNTHESIS: We identified 19 eligible studies including a total of 7555 patients undergoing TAVI. Pooled analyses demonstrated
associations of high levels of baseline Tn with statistically significant increases in both 30-day (P=0.002) and midterm mortality (P<0.00001), no
correlation of high postprocedural Tn with 30-day mortality (P=0.13), and an association of high postprocedural Tn with a statistically significant
increase in midterm mortality (P=0.002). High levels of baseline/postprocedural TnT predicted statistically significant increases in both 30-day
(P=0.002/<0.0001) and midterm mortality (P<0.00001/0.0003).

CONCLUSIONS: Both baseline and postprocedural Tn, especially TnT, may predict mortality after TAVI for AS.

(Cite this article as: Takagi H, Hari Y, Nakashima K, Kuno T, Ando T; All-Literature Investigation of Cardiovascular Evidence (ALICE) Group.
Meta-analysis of impact of troponins on mortality after transcatheter aortic valve implantation. J Cardiovasc Surg 2020;61:98-106. DOI: 10.23736/

S0021-9509.19.11023-3)

KEY WORDS: Meta-analysis; Mortality; Transcatheter aortic valve replacement; Troponins.

Introduction

roponins (Tn), such as troponin T (TnT) and troponin

[ (Tnl), have been known to predict prognosis in pa-
tients with aortic stenosis (AS).!-5 Furthermore, baseline
Tn is suggested to be a predictor of major adverse cardiac
events after surgical aortic valve replacement for AS.6 Al-
though a number of studies’ have recently investigated
impact of baseline and postprocedural Tn on mortality af-
ter transcatheter aortic valve implantation (TAVI) for AS,
the results remains still controversial. In the present article,
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to determine whether Tn can predict mortality after TAVI,
we performed a meta-analysis of currently available stud-
ies investigating impact of baseline and postprocedural Tn.

Evidence acquisition

All studies investigating impact of baseline and postpro-
cedural Tn on mortality after TAVI for AS were identified
using a 2-level search strategy. First, databases including
MEDLINE and EMBASE were searched through April
2019 using Web-based search engines (PubMed and OVID).
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ABSTRACT

INTRODUCTION: It remains unclear whether long-term survival is superior following transcatheter aortic valve implantation (TAVI) than fol-
lowing surgical aortic valve replacement (SAVR). We performed a meta-analysis of mortality with >5-year follow-up in randomized controlled
trials (RCTs) and propensity-score matched (PSM) studies of TAVI versus SAVR.

EVIDENCE ACQUISITION: MEDLINE, EMBASE, and the Cochrane Central Register of Controlled Trials were searched through March
2019. Eligible studies were RCTs or PSM studies of TAVI versus SAVR enrolling patients with severe aortic stenosis and reporting all-cause
mortality with >5-year follow-up as an outcome. A hazard ratio of mortality for TAVI versus SAVR was extracted from each individual study.
EVIDENCE SYNTHESIS: Our search identified 3 RCTs and 7 PSM studies enrolling 5498 patients. A pooled analysis of all 10 studies dem-
onstrated a statistically significant 38% increase in mortality with TAVI relative to SAVR. A subgroup meta-analysis showed no statistically
significant difference between TAVI and AVR in RCTs and a statistically significant 68% increase with TAVI relative to SAVR in PSM studies.
CONCLUSIONS: On the basis of a meta-analysis of 7 PSM studies, TAVI is associated with greater all-cause mortality with >5-year follow-up
than SAVR. However, another meta-analysis of 3 RCTs suggests no difference in mortality between TAVI and SAVR.

(Cite this article as: Takagi H, Hari Y, Nakashima K, Kuno T, Ando T; All-Literature Investigation of Cardiovascular Evidence (ALICE) Group. A
meta-analysis of >5-year mortality after transcatheter versus surgical aortic valve replacement. J Cardiovasc Surg 2020;61:107-16. DOI: 10.23736/

S0021-9509.19.11030-0)

KEY wWORDS: Meta-analysis; Randomized controlled trial; Transcatheter aortic valve replacement; Surgery.

Introduction

recent systematic review of 31 studies with a total of
3,857 patients showed that long-term survival after
transcatheter aortic valve implantation (TAVI) was ac-
ceptable (aggregated survival at 1-, 2-, 3-, 5-, and 7-year,
83%, 75%, 65%, 48%, and 28%, respectively) in elderly
patients (mean age of 81.5+7.0 years).! Five well-known
randomized controlled trials (RCTs) — Placement of Aor-
tic Transcatheter Valves (PARTNER) 1,2 PARTNER 23
CoreValve US4 Nordic Aortic Valve Intervention (NO-
TION),5 Surgical Replacement and Transcatheter Aortic

Vol. 61 - No. 1
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Valve Implantation (SURTAVI)® — have reported mortal-
ity with follow-up of >2-year following TAVI versus sur-
gical aortic valve replacement (SAVR) for severe aortic
stenosis (AS), in all of which there is no statistically signif-
icant difference in follow-up mortality between TAVI and
SAVR. Three (PARTNER 1,2 CoreValve US,* NOTION?)
of the 5 RCTs have provided 5-year mortality. Our previ-
ous meta-analyses of observational comparative studies
applying a propensity-score analysis suggest that TAVI
may be associated with an increase in >6-month? and >3-
year mortality? relative to SAVR. Longer-term mortality
following TAVI versus SAVR, however, remains unclear.
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The association of volume of intramural
thrombus with rupture of abdominal aortic
aneurysm

n

J

We read with great interest a systematic review and meta-
analysis by Singh et al' of the relation of volume of intramu-
ral thrombus (IMT) to rupture of abdominal aortic aneu-
rysm (AAA). The authors' identified greater volume of IMT
in ruptured AAA (RAAA) than in intact AAA (IAAA) (finding
A) and no difference in IMT volume between RAAA and
IAAA in patients matched for AAA diameter or other cova-
riates (finding B). The latter finding, however, was derived
from only three studies®” enrolling 77 patients.

Because absolute volume of IMT may be associated with
(may be potentially proportional to) size of AAA, IMT vol-
ume should be adjusted for AAA size in comparing
RAAA with IAAA. There may be two potential adjustment
methods: adjusting for AAA diameter and volume. In the
first adjustment, IMT volume is divided by whole (luminal
and IMT) diameter of AAA, resulting in a two-dimensional
index; in the second adjustment, IMT volume is divided by
whole (luminal and IMT) volume of AAA, leading to a no-
dimensional index. We herein reassessed the analysis by
Singh et al' using the ratio of IMT volume to AAA diameter
and that percent of IMT volume to AAA volume. All

(www.cebm.brown.edu/openmeta/index.html) and Pro-
Meta version 3.0 (https:/idostatistics.com/prometa3)).

The IMT-volume/AAA-diameter ratio was unavailable
and calculated in all eight studies included in the meta-
analysis’; whereas the IMT/AAA-volume ratio was directly
extracted in four”® of the eight studies and calculated in
two studies (Supplementary Table, online only). Pooled
analysis using the random effects model demonstrated
significantly greater IMT-volume/AAA-diameter ratio in
RAAA thanin IAAA (mean difference, 3.21; 95% confidence
interval, 0.27-6.15; P = .03; 12 = 35.4%) (Fig, top) (finding C)
and no significant difference in IMT/AAA-volume ratio
between RAAA and IAAA (mean difference, 2.53; 95% con-
fidenceinterval,—1.97 to 7.03; P= 27: 1> =11.3%) (Figure, bot-
tom) (finding D). No funnel plot asymmetry was identified
in both the analyses of IMT-volume/AAA-diameter ratio
and IMT/AAA-volumer ratio (P= .43 and P= .52 by thelinear
regression test, respectively) (Supplementary Fig, online
only, top and bottom, respectively).

The results of the original study' (findings A and B) and our
present analysis (findings C and D) should be interpreted
with caution because of their limitations. Finding A was
based on the simple comparison without consideration
of AAA size, finding B was derived from only three studies,
and finding C was based on not reported but calculated

analyses were performed using OpenMetaAnalyst
Studies Estimate (95% C.I.) |
]
]
Haller 2018, small AAA 3.10 (-8.56, 14.76) -
Haller 2018, large AAA 3.80 (-18.92, 26.52) :-
Hans 2005 5.00 (-0.52, 10.52) -—:—.—
Gasser 2010 -3.30 (-12.36, 5.76) - .
1
Erhart 2015 4.60 (-2.63, 11.83) i
Erhart 2016 -2.30 (-8.14, 3.54) —
Golledge 2014 -0.55 (=7.10, 6.00) = :
Leemans 2018 7.90  (3.20, 12.60) :—.—
Siika 2018 6.90 (0.83, 12.97) —_——
|}
]
Overall (1*2=3535 %, P=0.14) 3.21  (0.27, 6.15) i
:
I T 1
-10 0 10 20
Mean Difference
Studies Estimate (95% C.I.) "
|
|
Haller 2018, small AAA 15.80  (2.71, 28.89) : -
Haller 2018, large AAA 0.80 (-19.62, 21.22) -
|
Hans 2005 -2.00 (-10.11, 6.11) n -
Erhart 2015 6.30 (-17.45, 30.05) - -
Golledge 2014 -3.20 (-13.63, 7.23) = L
Leemans 2018 2.40 (-7.96, 12.76) !
Siika 2018 5.00 (-3.33, 13.33) ' »
|
Overall (1*2=1130 %, P=0.34) 2.53 (-1.97, 7.03) -7$—
.
I T T T 1
-10 0 10 20 30

Mean Difference

Fig. Forest plots of mean differences in intramural thrombus (IMT)-volume/abdominal aortic aneurysm (AAA)-
diameter ratio (top) and IMT/AAA-volume ratio (bottom) between ruptured vs intact AAA. Cl, Confidence interval.
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Key question

Are circulating matrix metalloproteinases (MMPs)
associated with acute aortic dissection (AAD)?
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Key findings - ._’ E
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No differences in MMP-1/2/3 between AAD and | -
control, and higher MMP-8/9/12 in AAD than in i
control were identified.

—il}-
l 0 2 4 6 8

Take-home message Standardized Mean Difference

« >
Less MMP-9  More MMP-9
in AAD in AAD

High levels of circulating MMP-9 are associated
with AAD, and MMP-8 and MMP-12 levels may be
related to AAD.

Abstract

OBJECTIVES: To summarize the present evidence for the association of matrix metalloproteinases (MMPs) with acute aortic dissection
(AAD), we performed the first meta-analysis of all currently available case-control studies comparing circulating MMP levels between AAD
patients and control subjects.

METHODS: To identify all studies investigating the levels of circulating MMPs in AAD patients, PubMed and Web of Science were searched
up to July 2019. The levels of MMPs in AAD patients and control subjects were extracted from each study, and the standardized mean dif-
ferences (SMDs) in MMP levels were generated. The study-specific estimates were combined in the random-effects model.
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RESULTS: Twelve studies enrolling a total of 458 AAD patients and 711 control subjects were identified and included. Pooled analyses
demonstrated no significant differences in MMP-1 (4 studies; P=0.21), MMP-2 (5 studies; P=0.62) and MMP-3 levels (2 studies; P =0.94)
between AAD patients and control subjects; and significantly higher MMP-8 (2 studies; SMD 2.11; P=0.020), MMP-9 (9 studies; SMD 1.54;
P <0.001) and MMP-12 levels (2 studies; SMD 1.33; P < 0.001) in AAD patients than in control subjects.

©The Author(s) 2019. Published by Oxford University Press on behalf of the European Association for Cardio-Thoracic Surgery. All rights reserved.
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Heart in Aorta

’ '.) Check for updates
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Figure 1.

woman in her late 70s presented with sudden-onset

severe chest pain. Computed tomography with
contrast medium revealed a heart-shaped intimal flap in
the ascending aorta (Figure 1), which was diagnosed as
type A acute aortic dissection. The patient underwent
emergency ascending aortic replacement with brachio-
cephalic artery reconstruction (because of the entry
located between the origins of the brachiocephalic and
left common carotid artery) and is now doing well and
waiting discharge. Heart-shaped construction abruptly
appears in ultrasonographic, computed tomography,
magnetic resonance imaging, and angiographic findings
and astonishes us, such as “heart in heart”' “heart in
pulmonary trunk,”> and “intracranial heart.”’ As a
unique echocardiographic finding of type A acute aortic

Address correspondence to Dr Takagi, Department of Cardiovascular
Surgery, Shizuoka Medical Center, 762-1 Nagasawa, Shimizu-cho, Sunto-
gun, Shizuoka 411-8611, Japan; email: kfgth973@ybb.ne.jp.

© 2020 by The Society of Thoracic Surgeons
Published by Elsevier Inc.
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dissection, intimal intussusception into the left ventricle,*
which leads to significant (often severe) aortic regurgita-
tion, has been known. “Heart in aorta” identified in the
present case, however, has never been reported.
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1 | INTRODUCTION

It has been known that preprocedural left ventricular (LV) systolic
dysfunction, ie, low ejection fraction (EF)*® and low stroke volume

(SV),! affects prognosis after transcatheter aortic valve implantation

Abstract

Objectives: To determine whether preprocedural left ventricular (LV) diastolic
dysfunction impairs midterm mortality after transcatheter aortic valve implantation
(TAVI) for patients with severe aortic stenosis (AS), we performed a meta-analysis of
currently available evidence.

Methods: We identified all studies investigating impact of preprocedural severity of
LV diastolic dysfunction on midterm (x1-year) all-cause mortality after TAVI for
patients with AS through a search of databases (MEDLINE and EMBASE) until
September 2019. From each study, we extracted an adjusted (if unavailable,
unadjusted) hazard ratio (HR) of midterm mortality. We pooled study-specific
estimates in the random-effects model.

Results: Ten eligible studies with a total of 2380 patients with AS undergoing TAVI
were identified. In accordance with pooled analyses, higher-grade preprocedural LV
diastolic dysfunction was associated with significantly worse midterm all-cause
mortality after TAVI compared to lower-grade dysfunction (HR for grade Il vs I, 1.15;
P =.002; HR for grade Ill vs I, 1.35; P=.001; HR for grade Ill vs IlI; 1.16, P=.002; HR
for grade II-1ll vs I, [I-11l vs O-1, or Il vs I-Il, 1.34; P <.00001 [primary meta-analysis];
HR per grade, 1.16; P =.003). No funnel plot asymmetry for the primary meta-analysis
(for grade II-1ll vs I, -1l vs O-I, or Il vs I-11) was identified, which probably indicated
no publication bias (P =.381 by the linear-regression test).

Conclusion: Higher-grade preprocedural LV diastolic dysfunction was associated with
worse midterm all-cause mortality after TAVI for patients with AS compared to

lower-grade dysfunction.

KEYWORDS
left ventricular diastolic dysfunction, meta-analysis, mortality, transcatheter aortic valve

implantation

(TAVI) for patients with severe aortic stenosis (AS). Meanwhile, LV
diastolic dysfunction (lower €' velocity [e'],*° higher E velocity to €'
velocity ratio,* and higher E velocity to A-wave velocity ratio [E/A]®)
is associated with increased short-term,* short-to-midterm,> and mid-

to-long-term mortality® in septic patients** and patients with chronic

536 | © 2019 Wiley Periodicals, Inc.

wileyonlinelibrary.com/journal/jocs J Card Surg. 2020;35:536-543.
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Aim

Method

Results

Keywords

To assess outcomes of transcatheter aortic valve implantation (TAVI) for pure native aortic regurgitation
(AR) and to evaluate whether 30-day all-cause mortality is modulated by patient characteristics, we per-
formed a meta-analysis and meta-regression of currently available studies.

Studies enrolling >20 patients undergoing TAVI for AR were considered for inclusion. Study-specific
estimates (incidence rates of outcomes) were combined using one-group meta-analysis in a random-
effects model. Subgroup meta-analysis of studies exclusively using early-generation devices (EGD) and
new-generation devices (NGD) and stepwise random-effects multivariate meta-regression were also
performed.

The search identified 11 eligible studies including a total of 911 patients undergoing TAVI for AR. Pooled
analysis demonstrated an incidence of device success of 80.4% (NGD 90.2%, EGD 67.2%; p < 0.001), mod-
erate or higher paravalvular aortic regurgitation (PAR) of 7.4% (NGD 3.4%, EGD 17.3%; p < 0.001), 30-day
all-cause mortality of 9.5% (NGD 6.1%, EGD 14.7%; p < 0.001), mid-term (4 mo - 1 yr) all-cause mortality of
18.8% (NGD 11.8%, EGD 32.2%; p < 0.001), life-threatening/major bleeding complications (BC) 5.7% (NGD
3.5%, EGD 12.4%; p =0.015), and major vascular complications (MVC) of 3.9% (NGD 3.0%, EGD 6.2%;
p =0.041). All coefficients in the multivariate meta-regression adjusting simultaneously for the proportion
of diabetes mellitus, chronic obstructive pulmonary disease, peripheral arterial disease, concomitant mod-
erate or higher mitral regurgitation, and mean left ventricular ejection fraction (with significant coefficients
in the univariate meta-regression) were not statistically significant.

Thirty (30)-day all-cause mortality after TAVI for AR was high (9.5%) with a high incidence of moderate or
higher PAR (7.4%). Compared with EGD, NGD was associated with significantly higher device success rates
and significantly lower rates of second-valve deployment, moderate or higher PAR, 30-day/mid-term all-
cause mortality, serious BC, and MVC.

Aortic regurgitation ® Meta-analysis ® Transcatheter aortic valve implantation
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ACS in lunar wonderland: Lunar phases
and acute coronary syndrome

Hisato Takagi''?; for the ALICE (All-Literature Investigation of

Cardiovascular Evidence) Group

The association of lunar phases with catastrophic car-
diovascular events, such as intracranial and abdominal
aortic aneurysm rupture and acute coronary syndrome
(ACS), has been investigated. It was reported that
the new moon was associated with an increased risk of
aneurysmal subarachnoid hemorrhage' and the new/full
moon correlated with intracranial aneurysm rupture.’
I and my colleague also previously showed that the
waxing moon was associated with an increased risk of
abdominal aortic aneurysm rupture.® Furthermore, the
new moon was reported to correlate with a decreased
risk of cardiopulmonary resuscitations.* A number of
studies have researched the association of lunar phases
with ACS occurrence, but it remains unclear whether
lunar phases correlate with ACS occurrence. In the pre-
sent article, to determine whether the association of
lunar phases with ACS occurrence is myth or reality,
I performed a meta-analysis of all the currently available
studies.

All studies investigating the association of lunar
phases with ACS occurrence were identified by
means of PubMed (https://www.ncbi.nlm.nih.gov/
pubmed/), Web of Science (http://www.webofknow-
ledge.com/wos) and Google (https://s Scholar
cholar.google.com) through May 2019. Search terms
included moon or lunar; and acute coronary syndrome,
myocardial infarction, or unstable angina. From each
study, data regarding the total number of ACS occur-
rence and days during the specific lunar phase were
extracted. For each study, rate (ACS occurrence per
day) ratios (RRs) and their 95% confidence intervals
(CIs) were generated by the use of data regarding
ACS occurrence in both the full- and new-moon
phases and in both the waxing- and waning-moon
phases. Study-specific estimates were combined by
using inverse variance-weighted averages of logarith-
mic RRs in the random-effects model. Funnel plot
asymmetry (suggesting publication bias) was mathem-
atically assessed through the use of the linear regres-
sion test. All analyses were performed with the use
of ProMeta version 3.0 (https://idostatistics.com/pro-
meta3/).
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®SAGE

Seven eligible studies® " were identified and included

in the present meta-analysis (Supplementary Material
Table S1 online). The pooled analysis demonstrated no
statistically significant difference in the rate of ACS occur-
rence between the full- and new-moon phases (RR, 0.94;
95% CI, 0.85 to 1.04; p =0.224; Figure 1) and between the
waxing- and waning-moon phases (RR, 0.91; 95% CI,
0.70 to 1.17; p=0.450). No funnel plot asymmetry was
identified (full- versus new-moon phase, p=0.451;
Supplementary Material Figure SI; waxing- versus
waning-moon phase, p = 0.303), which suggested probably
no publication bias.

The present meta-analysis suggests that the associ-
ation of lunar phases with ACS occurrence is myth, not
reality. Intensified anti-thrombotic therapy is effica-
cious against ischemic events and cardiovascular
deaths despite incurrence of an overabundant risk for
hemorrhagic events.'? Antiplatelet drugs are requisite
to prevent recrudescence in the acute phase and long-
term follow-up of myocardial infarction because plate-
lets play an essential role in ACS pathogenesis.'® It is
speculated that increasing the dose of aspirin before the
new-moon days may potentially decrease the platelet
aggregability and decrease the incidence of cardiac
events.® Because blood viscosity is increased during
the beginning and last one-third of the lunar-calendar
month, acute myocardial infarction may predominantly
occur during this high-viscosity period.'® These hypoth-
eses, however, are negated by the results of the present
meta-analysis.

The gravitation of the moon, not the lunar phase,
may be associated with acute myocardial infarction
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Blood group may be associated with a number of car-
diovascular diseases. Previous meta-analyses suggested
the relation of blood group A to coronary artery dis-
ease’ and the association of blood group non-O
with coronary artery disease,' > myocardial infarc-
tion,>*? ischemic stroke* (cerebral ischemia of arterial
origin®), peripheral vascular disease® and venous
thromboembolism.>® Although several studies investi-
gated the relation of blood group to abdominal aortic
aneurysm (AAA), no meta-analysis of them has been
conducted to date. In the present article, to determine
whether blood group is associated with AAA, the first
meta-analysis of currently available studies was
performed.

To identify all studies researching the relation of
blood group to AAA, PubMed (https://www.ncbi.
nlm.nih.gov/pubmed/), Web of Science (http://www.
webofknowledge.com/wos) and Google Scholar
(https://scholar.google.com) were searched up to June
2019. Search terms consisted of blood group or blood
type; aorta or aortic; and aneurysm. From each study,
the number of individuals with the specific blood group
in AAA patients and control subjects (individuals with-
out AAA or general population) was extracted. For
each study, odds ratios (ORs) (with their 95% confi-
dence intervals (CIs)) of prevalence of the specific blood
group for AAA patients versus control subjects were
generated. First, to exclude outlier studies, the
L’Abbé,” radial (Galbraith),® normal quantile-quantile
(Q-Q)° and funnel plots were synthesized for ORs of
blood group O for AAA patients versus control sub-
jects in the fixed-effect model. When an outlier
study was visually suspected, the chi-squared statistic
(for between-study heterogeneity) and Egger linear-
regression test'® (for funnel-plot asymmetry) were per-
formed in all studies and in those without the suspected
outlier study. When statistically significant (p <0.05)
heterogeneity/asymmetry was detected in all studies
but not in those without the suspected outlier study,
the suspected study was judged outlier and accordingly
excluded in a meta-analysis. Then, the remaining ORs
of blood group O (or non-O) for AAA patients versus
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control subjects were combined in the fixed-effect
model.

Six studies'''® were identified (Table 1). In all of the
L’Abbé¢ (Supplementary Material Figure S1 online),
radial (Galbraith) (Supplementary Material Figure
S2), normal Q-Q (Supplementary Material Figure S3)
and funnel plots (Supplementary Material Figure S4),
the study by Fatic et al.'' was suspected as outlier, and
accordingly the chi-squared statistic and Egger linear-
regression test'” were performed. Statistically signifi-
cant between-study heterogeneity and funnel-plot
asymmetry were detected in all studies (p for heterogen-
eity =0.003; p for asymmetry =0.019) but not in those
without the study'' (p for heterogeneity =0.29; p for
asymmetry = 0.594). Hence, the study by Fatic et al."’
was judged outlier, and accordingly excluded in the
meta-analysis. Among the six identified studies,'''®
the study'' with the smallest number (273) of control
subjects reported the highest prevalence of blood group
O in AAA patients (53.1%) and the lowest group-O
prevalence in control subjects (38.5%). Pooling the
remaining five studies'>'® excepting the study by
Fatic et al.'' demonstrated that blood group O was
associated with a statistically significant reduction in
AAA prevalence (pooled OR, 0.90; 95% CI, 0.81 to
0.99; p=0.04; P=20%: Figure 1, 1.1.1) and blood
group non-O was related to a statistically significant
increase in AAA prevalence (pooled OR, 1.11; 95%
CI, 1.01 to 1.24; p=0.04; > =21%; Figure 1, 1.1.2).

The present meta-analysis suggests the association of
blood group O with reduced AAA prevalence, sc. the
relation of blood group non-O to increased AAA
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Long-term consumption of a Mediterranean diet
(including high consumption of fruit and vegetables)
increases circulating levels of endothelial progenitor
cells more than a low-fat diet in patients with
type-2 diabetes.! Furthermore, adherence to the
Mediterranean diet and adoption of an active lifestyle
are inversely associated with incidence of cardiovascu-
lar disease.” Consumption of fruit and/or vegetables
has been known to be inversely associated with risk
of hypertension,™* type 2 diabetes mellitus,>”’ and
metabolic syndrome.® Fruit/vegetable consumption
may be also inversely associated with risk of cardiovas-
cular disease (not only incidence®'® but also mortal-
ity'"), especially coronary heart disease'? and stroke."?
The association of fruit/vegetable consumption with
risk of abdominal aortic aneurysm (AAA), however,
has been less investigated. In the present article, to
assess whether consumption of either fruit or vege-
tables, both fruit and vegetables, or neither fruit nor
vegetables is associated with incidence of AAA, we per-
formed the first meta-analysis of currently available all
prospective cohort studies.

To identify all prospective cohort studies researching
the association of fruit/vegetable consumption with
AAA incidence, we searched PubMed, Web of
Science and Google Scholar up to July 2019. Search
terms included fruit(s) or vegetable(s); aorta or
aortic; and aneurysm(s). From each study, we extracted
multivariable-adjusted hazard ratios (with their 95%
confidence intervals (CIs)) of AAA incidence for
higher versus the lowest fruit or vegetable consumption,
then combined the specific estimates by means of
inverse variance-weighted averages of logarithmic
hazard ratios in the random-effects model. All analyses
were conducted using Review Manager version 5.3.

We identified three large population-based prospect-
ive cohort studies'*'® (Table 1) enrolling 120,055 par-
ticipants. Incidence rates of AAA during follow-up of
13 to 23 years'® was 0.52%'° to 3.83%."° All studies
provided multivariable-adjusted hazard ratios for
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fruit and vegetables separately. We excluded a study'’
reporting hazard ratios for fruit and vegetables
together. In all studies, smoking and socioeconomic
status (education and physical activity) were entered
into the multivariable Cox proportional hazards regres-
sion as potential covariates in addition to fruit/vege-
tables consumption (Table 1), which means that the
inverse association of fruit, not vegetable, consumption
with AAA incidence (demonstrated in the present meta-
analysis) is ‘independent’ of smoking and socioeco-
nomic status. A sex-stratified analysis was performed
in only one study,'® which suggests that men (hazard
ratio for the fourth versus lowest quartile consumption,
0.79: 95% CI, 0.64 to 0.99), not women (corresponding
hazard ratio, 0.71; 95% CI, 0.45 to 1.11), benefit from
fruit consumption. Unfortunately, no study reported
patient ethnicity. Fruit and vegetable consumption
was assessed by a 168-item food frequency question-
naire (FFQ) and a 1-h interview,'* a 66-item FFQ,'”
and a 96-item FFQ.'® In a study by Bergwall et al.,'*
fruits were divided into citrus and non-citrus fruits;
vegetables were, in addition to total vegetables, divided
into root vegetables (including carrots), leaf vegetables
(including kale), carrots, and cabbage; and juices
(including all types of vegetable and citrus juices)
were excluded. In other studies,'>'® however, fruit/
vegetable consumption was not especially defined.
Bergwall et al.'"* provided hazard ratios for citrus
fruit, non-citrus fruit, leaf vegetables, and root vege-
tables separately, and Stackelberg et al.'® reported
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In late afternoon on 31 December 2005, Dr Michael
Ellis DeBakey at the age of 97 years, who had advo-
cated the famous classification of aortic dissection
(Supplementary reference 1), suffered from acute
aortic dissection (AAD) at home in Houston (https://
www.nytimes.com/2006/12/25/health/the-man-on-the-
table-devised-the-surgery.html). We wonder if it was
especially cold on that particular day. A peak of the
onset of aortic aneurysm rupture or aortic dissection
has been known to be early morning (Supplementary
reference 2). The meteorology of ruptured abdominal
aortic aneurysm (RAAA) has often been investigated,
and lower atmospheric pressure may be associated with
RAAA (Supplementary reference 3). Furthermore,
chronobiological studies have shown a greater
incidence of RAAA in winter (Supplementary refer-
ence 4), December (Supplementary references 5 and 6)
and January (Supplementary references 5 and 6), which
suggests that lower atmospheric temperature may also
be associated with RAAA. Lower outdoor temperature
is related to adverse effects on risk factors of cardiovas-
cular disease (Supplementary reference 7). The meteor-
ology of AAD, however, has been less investigated, and
no meta-analysis of it has been conducted to date. In the
present article, to determine whether some meteoro-
logical factors, such as atmospheric temperature, pres-
sure and humidity, are associated with AAD, we
performed the first meta-analysis of all meteorological
studies for AAD currently available.

The present meta-analysis was conducted according to
PRISMA. All studies investigating the association of
meteorological factors (i.e. atmospheric temperature, pres-
sure and/or relative humidity) with AAD were identified
by searching PubMed, Web of Science and Google Scholar
up to August 2019. Search terms were ‘atmospheric/
barometric/barometrical/air ~ pressure’,  ‘temperature’,
‘humidity’, ‘meteorology’, ‘meteorologic’, ‘meteorological’,
‘climate’, “climatic’, ‘climatology’, or ‘weather’ and ‘aortic
dissection’, or ‘dissecting aortic aneurysm’. The mean (and
standard deviation) of meteorological factors (primary
outcome) on both the days with AAD and those without
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AAD (controls) were extracted from each study, and then
standardised mean differences (SMDs) and their 95% con-
fidence intervals were generated for each study. Adjusted
(unadjusted if unavailable) odds ratios (ORs) for AAD per
unit increment of meteorological factors were also
extracted from each study. Study-specific estimates were
combined using a random effects model. Between-study
heterogeneity was assessed by the /* statistic, and values
of the order of 25%, 50% and 75% were considered
as low, moderate and high heterogeneity, respectively.
All analyses were performed using Review Manager ver-
sion 5.3 (http://tech.cochrane.org/revman).

Of 232 potentially relevant publications initially
screened, 10 eligible studies''® were identified
(Table 1). The mean of atmospheric temperature/pres-
sure’ %10 and relative humidity' **'® on the days
with AAA and controls was available in eight studies,
and the OR for AAD per unit increment of atmos-
pheric temperature/pressure> ! and relative humid-
ity'® was reported in four studies. The OR per ] mmHg
and 1 hPa increment of pressure was converted into
that per 1kPa increment using the standard formula.
In the first meta-analysis of SMDs, minimal (P =0.003;
Figure 1(a)), mean (P =0.003; Figure 1(b)), maximal
temperature (P =0.003; Figure 1(c)) was significantly
lower on the days with AAD than controls; there was
no significant difference in mean pressure (P=0.72;
Figure 1(d)) and minimal humidity (P=0.20;
Figure 1(e)) between the days with AAD and controls;
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Meteorological parameters, such as atmospheric tem-
perature, pressure, relative humidity, wind velocity, and
so on, may play an important role in cardiovascular
diseases. Cold exposure is associated with cardiovascu-
lar hospitalization,' and lower temperature is related to
cardiovascular mortality” and intracerebral hemor-
rhage.® Lower temperature is also associated with myo-
cardial infarction (MI).* Furthermore, lower maximal
humidity and higher minimal humidity are suggested to
be related to hospitalization for angina.’ The associ-
ation of wind velocity with coronary artery disease
(CAD), however, has been less investigated, and no
meta-analysis of this has been conducted to date. In
the present article, to determine whether wind velocity
is related to CAD, we performed the first meta-analysis
of contemporary meteorological studies.

The present meta-analysis was conducted according
to PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) (http://www.prisma-state-
ment.org). All studies investigating the meteorology of
CAD were identified using the following two-level search
strategy. First, PubMed, Web of Science, and Google
Scholar were searched up to August 2019. Studies inves-
tigating the association of wind velocity with CAD were
included. The outcome of interest was CAD, especially
acute coronary syndrome (ACS), including acute MI
and unstable angina. The quality of the studies was
evaluated using the Risk of Bias Assessment Tool for
Nonrandomized Studies (ROBANS).® and risk of bias
was evaluated as low, high, and unclear in accordance
with six components. Adjusted (unadjusted if unavail-
able) relative risks (RRs) with their confidence intervals
(CIs) for CAD per unit increment of wind velocity
were extracted from each study. Data were extracted
by two investigators (HT and TK) in duplicate and
independently ascertained by a third researcher (TA),
and disagreements were solved by consensus. Study-spe-
cific estimates were combined using a random-effects
model. Between-study heterogeneity was assessed by
the P statistic, and values on the order of 25%, 50%,
and 75% were considered as low, moderate, and high
heterogeneity, respectively. Funnel plot symmetry (sug-
gesting publication bias) was mathematically estimated
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by Egger’s linear regression test.” To visually evaluate
inconsistency, heterogeneity, distribution, and publica-
tion bias for RRs, the radial (Galbraith)® and normal
quantile-quantile (Q-Q)° plots were generated in the
random-effects model. Sensitivity analyses were con-
ducted to examine the contribution of each study to
the pooled estimate by eliminating individual studies
one at a time and recombining RRs for the remaining
studies. All analyses were performed using Review
Manager version 5.3 (http://tech.cochrane.org/revman)
and JASP version 0.10.2 (https://jasp-stats.org).

As illustrated in Supplementary Figure S1, nine
eligible studies'®'® were identified (Table 1). The qual-
ity (risk of bias) of the studies is shown in
Supplementary Figures S2 and S3. The outcome was
CAD death in one study,'® acute MI in four stu-
dies," ' and ACS (including acute MI and unstable
angina) in four studies.">'® Daily mean wind velocity
was used for the analysis in all but one (analyzing wind
velocity measured at 18 p.m.)'” study (Table 2). Some
RRs per non-1-m/s increment in wind velocity were
converted into those per 1-m/s increment using the
standard formula.

The primary meta-analysis demonstrated a relation
of higher wind velocity to a statistically significant
increase in CAD risk (RR per 1-m/s increment,
1.0217; 95% CI, 1.0060 to 1.0375; p=0.006;
I> =80%; Figure 1). Funnel plot asymmetry was not
identified (p=0.204; Supplementary Figure S4, upper
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Married individuals are associated with lower mortality
compared with unmarried (consisting of widowed,
divorced/separated, and never married) individuals
(see Supplementary Reference 1). The association of
marital dissolution (i.e. divorce and separation) with
higher mortality is also known (see Supplementary
Reference 2). Furthermore, married individuals are
associated with a lower incidence of cardiovascular dis-
ease and coronary heart disease and lower coronary
heart disease and stroke mortality compared with
unmarried (including never married, divorced, and win-
dowed) individuals (see Supplementary Reference 3).
Although more than a dozen studies have investigated
the association of marital status with prognosis after
acute coronary syndrome (ACS), no meta-analysis of
them has been conducted to date. In the present article,
to determine whether marital status is associated with
survival after ACS, a meta-analysis of contemporary
studies was performed.

The present meta-analysis was conducted in accord-
ance with the preferred reporting items for systematic
reviews and meta-analyses (PRISMAS) statement
(http://www.prisma-statement.org) (see Supplementary
Appendix). PubMed, EMBASE, Scopus and Web of
Science were searched from January 2000 to July
2019. Search terms included ‘marriage’, ‘marital’, ‘mar-
ried’, ‘matrimony’, or ‘matrimonial’; ‘myocardial
infarction’, ‘unstable angina’, or ‘acute coronary syn-
drome’; and ‘death or mortality’. The PubMed search
algorithm was the following: (death OR mortality)
AND (marriage OR marital OR married OR matri-
mony OR matrimonial) AND (‘myocardial infarction’
OR ‘unstable angina’ OR ‘acute coronary syndrome’).
The following studies were included in the present
meta-analysis: those enrolling patients with ACS and
investigating an association of marital status with
early and overall mortality after ACS. We excluded
studies from which only unadjusted, not adjusted
(using the multivariable analysis), odds ratios (ORs)/
hazard ratios (HRs) could be extracted. The primary
outcome was all-cause mortality. From each study,
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ORs of early mortality and HRs of overall mortality
with their confidence intervals (Cls) for married versus
unmarried (consisting of never married, windowed
and divorced) patients were extracted. Study-specific
estimates were combined using inverse variance-
weighted averages of logarithmic ORs (for early
mortality) and HRs (for overall mortality) separately
in the random effects model. Between-study heterogen-
eity was assessed using the /? statistic, and values in
the order of 25%, 50% and 75% were considered as
low, moderate and high heterogeneity, respectively.
The primary meta-analysis pooled ORs/HRs for mar-
ried versus unmarried patients. Funnel plot asymmetry
(suggesting the existence of publication bias) was math-
ematically assessed using the linear regression test. All
analyses were conducted using Review Manager version
5.3 (http://tech.cochrane.org/revman) and ProMeta ver-
sion 3.0 (https://idostatistics.com/prometa3/).

As illustrated in Supplementary Figure 1, 14 poten-
tially eligible studies with a total of 89,176 patients were
identified (Table 1) (see Supplementary References
4-7)."1° The risk of bias of each study is summarised
in Supplementary Table 1. Extracted and calculated
ORs/HRs are listed in Table 1. Adjusted ORs for
early (one-day,® inhospital®’ and 30-day (see
Supplementary Reference 5))* mortality were available
in five studies (see Supplementary Reference 5),*¢%®
and adjusted HRs for overall (one-year® to 77-month
(see Supplementary Reference 6)) mortality were
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Abdominal aortic aneurysm (AAA), thoracic aortic
aneurysm (TAA), and intracranial aneurysm (ICA)
are the most common arterial aneurysms, and their
rupture is absolutely catastrophic and mostly fatal.
In the general population, prevalence rates have been
reported to be 5.5% for AAA.S! 4.2% for TAA,S? and
3.2% for ICA.5* Common genes, biological processes,
and pathways are suggested between AAA and ICA.5*
Furthermore, the association of TAA with bicuspid
aortic valve®® and the relation of ICA to bicuspid
aortic valve®® suggests that TAA and ICA may share
the etiology of bicuspid aortic valve. Although several
studies investigated the relation of aortic aneurysm
(AoA; i.e. either AAA or TAA) to ICA, the prevalence
of AoA in patients with ICA and prevalence of ICA in
patients with AoA have never been systematically esti-
mated to date. Are AoA and ICA similar to each other
like “Tweedledum and Tweedledee” (characters in
Lewis Carroll’s novel “Through the Looking Glass™)?
In the present study, we performed a meta-analysis of
the above-mentioned prevalence. The pooled estimate
could become a reference value in clinical practice and a
basis for whether or not screening of AAA in patients
with ICA should be undertaken.

We identified all studies investigating AoA preva-
lence in ICA patients and/or ICA prevalence in AoA
patients using PubMed and Web of Science up to
July 2019. Using the Bayes theorem, we calculated
unknown AoA prevalence rate in ICA patients from
reported ICA prevalence rate in AoA patients and
unknown ICA prevalence rate in AoA patients from
reported AoA prevalence rate in ICA patients
(Supplementary Material Appendix). Then, we com-
bined study-specific estimates (prevalence rates) using
the random-effects empirical Bayes model. Funnel plot
asymmetry was assessed using the adjusted rank-corre-
lation test. We conducted all analyses using JASP
(https://jasp-stats.org) and OpenMetaAnalyst (http://
www.cebm.brown.edu/openmeta/index.html).

As illustrated in Supplementary Material Figure 1,
we identified eight eligible studies'® including 3529
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patients (Table 1). The AoA prevalence in ICA patients
was distributed from 0.6%* to 54.4%.> and the ICA
prevalence in AoA patients from 2.2%* to 33.3%.%
The pooled AoA prevalence in ICA patients was
13.3% (I*=99.8%, p for funnel plot asymmetry = 0.059)
(20.5% for AAA and 11.2% for TAA) (Figure 1), and
the pooled ICA prevalence in AoA patients was 10.2%
(F=93.0%, p for funnel plot asymmetry=/0.046)
(12.0% for AAA and 8.4% for TAA) (Supplementary
Material Figure 2). Sex-specific results are summarized
in Supplementary Material Table 1 and Supplementary
Material Figure 3. In ICA patients, the AoA prevalence
was significantly lower in women than in men (odds
ratio, 0.18; p<0.001). Whereas, in AoA patients, the
ICA prevalence was significantly higher in women than
in in men (odds ratio, 2.16; p < 0.001). Age and concomi-
tant major cardiovascular diseases are summarized in
Supplementary Material Table 2, and random-effects
meta-regression analyses were performed. All examined
diseases (i.e. hypertension, dyslipidemia, diabetes melli-
tus, coronary artery disease, and stroke) were associated
with the ICA prevalence in AoA patients (as the propor-
tion of patients with a given concurrent disease increases,
the prevalence increases) but not with the AoA preva-
lence in ICA patients (Supplementary Material Table 3).

The AoA prevalence (20.5% for AAA and 12.2%
for TAA) in ICA patients and the ICA prevalence
(10.2%) in AoA patients (demonstrated in the present
meta-analysis) are likely much greater than the AAA
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Abstract

To identify prospective cohort studies enrolling adults and investigating an association of egg consumption with incidence and
mortality of coronary artery disease (CAD), PubMed and Web of Science were searched through June 2019. Adjusted hazard
ratios (HRs) of CAD incidence/mortality for more versus the least frequent egg consumption were extracted from each study.
Study-specific estimates were pooled in the random-effects model. Sixteen eligible studies with a total of | 285 505 participants
were identified and included in the present meta-analysis. The primary meta-analysis pooling all HRs for the most versus least
frequent egg consumption demonstrated that egg consumption was associated with significantly low CAD incidence/mortality
(pooled HR: 0.93; 95% confidence interval: 0.89-0.98; I = 9%). In the secondary meta-analyses (separately combining HRs for the
third vs first tertile, the fourth vs first quartile, the third vs first quartile, the fifth vs first quintile, the fourth vs first quintile, and the
third vs first quintile egg consumption), the fifth (vs first) quintile egg consumption was only associated with significantly low CAD
incidence/mortality. In conclusion, egg consumption is independently associated with low incidence/mortality of CAD, which may

be derived from the comparisons of the fifth versus first quintile egg consumption.

Keywords
coronary artery disease, egg consumption, meta-analysis

Introduction

The relation of egg consumption to incidence and mortality
of coronary artery disease (CAD, synonym of coronary
heart disease and ischemic heart disease including myocar-
dial infarction) has been insufficiently understood.'
Previous meta-analyses suggest that egg consumption may
not be associated with low cardiovascular disease (CVD)
mortality,' all-cause mortality,'” CAD incidence,’® and
CAD mortality.'” The potential association of dietary cho-
lesterol with cardiac outcomes has been investigated for
several decades.” Although eggs are rich in nutrition, their
cholesterol content is a concern.”? However, a recent large
(>400 000 participants) prospective cohort study’ reported
a strong trend toward an association of fifth (vs first) quin-
tile egg consumption with low CAD incidence, and another
recent large (>460 000 participants) prospective cohort
study® showed significant associations of fifth/fourth/
third/second (vs first) quintile egg consumption with low
CAD incidence.

We hypothesized that egg consumption may be associated
with low incidence and mortality of CAD. To verify our
hypothesis, we performed an updated meta-analysis of cur-
rently available prospective cohort studies.

79

Methods

The present meta-analysis was conducted according to the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses statement (http://www.prisma-statement.org).

Search Strategy

PubMed (https://www.ncbi.nlm.nih.gov/pubmed/) and Web of
Science (http://www.webofknowledge.com/wos) were
searched through June 2019. Search terms consisted of egg and
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ABSTRACT

Background: To determine whether baseline gait speed predicts mortality after transcatheter aortic valve
implantation (TAVI), a meta-analysis of currently available studies was performed.
Methods: To identify all studies researching the impact of preprocedural gait speed on mortality after
TAVI, PubMed and Web of Science were searched through May 2019. Adjusted (if unavailable,
unadjusted) hazard/odds ratios (ORs/HRs) with their confidence interval of mortality for slow (if
available, the slowest) versus fast (if available, the fastest) gait speed (with cut-off values defined in each
study) and those for unable to walk versus walker (if available, with the fastest gait speed) were extracted
from each study, and then separately pooled by means of inverse variance-weighted averages of
logarithmic ORs/HRs in the random-effects model.
Results: Twelve eligible studies (7 and 5 based on the distance-limited and time-limited walk test,
respectively) were identified and integrated in the present meta-analysis. The pooled analysis of all ORs/HRs
demonstrated that slow walkers (primary meta-analysis; OR/HR, 2.38; p < 0.00001)and unable to walk (OR/
HR, 1.75; p=0.01) were significantly associated with increased mortality. The subgroup analysis for the
primary meta-analysis indicated no significant subgroup difference between studies utilizing the 4-m/5-m/
15-foot walk test and those applying the 6-min walk test (p = 0.45). Combining studies with 1-year follow-up
did not alter the primary result (p < 0.0001). Pooling studies with adjusted ORs/HRs did not change the
principal result (p=0.0002). No funnel plot asymmetry for the primary meta-analysis was identified.
Conclusions: Slow baseline gait speed (and unable to walk) is associated with increased mortality after
TAVIL

© 2020 Published by Elsevier Ltd on behalf of Japanese College of Cardiology.

Introduction

the important indices of frailty status and a predictor of midterm
mortality and rehospitalization after cardiac surgery [3]. Although

Worse frailty status defined by the frailty index score, the
Canadian Study of Health and Aging Clinical Frailty Scale, the
Geriatric Status Scale, the Katz index, etc., is associated with
greater incidence of early death [1,2], acute kidney injury [1], life-
threatening or major bleeding [1], and late death [1,2] after
transcatheter aortic valve implantation (TAVI). Gait speed is one of

* Corresponding author at: 762-1 Nagasawa, Shimizu-cho, Sunto-gun, Shizuoka
411-8611, Japan.
E-mail address: kfgth973@ybb.ne.jp (H. Takagi).

https://doi.org/10.1016/j.jjcc.2020.01.014

a number of studies have investigated the impact of gait speed
alone on mortality after TAVI, it remains unclear whether slow gait
speed is related to poor prognosis after TAVL. In the present article,
to determine whether baseline gait speed predicts mortality after
TAVI, a meta-analysis of currently available studies was performed.

Methods

To identify all studies researching the impact of preprocedural
gait speed on mortality after TAVI, PubMed (https://www.ncbi.
nlm.nih.gov/pubmed/) and Web of Science (http://www.

0914-5087/© 2020 Published by Elsevier Ltd on behalf of Japanese College of Cardiology.
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1 | INTRODUCTION

Abstract

Objectives: To determine whether baseline C-reactive protein (CRP) levels can
predict mortality after transcatheter aortic valve implantation (TAVI), we performed
a meta-analysis of currently available studies.

Methods: All studies investigating the prognostic impact of baseline (preprocedural)
CRP levels on all-cause mortality after TAVI were identified by means of searching
PubMed and Google Scholar through May 2019. For each study, (preferentially,
adjusted rather than unadjusted) odds/hazard ratios (ORs/HRs) with corresponding
95% confidence intervals of mortality per standard-deviation (SD) (or unit) increase
in CRP levels or those for high vs low CRP levels.

Results: Our search identified 14 eligible studies including a total of 3449 patients
undergoing TAVI and reporting early (in-hospital to 3-month) and midterm (1-year
to 3-year) all-cause mortality after TAVI. Pooled analyses demonstrated associations
of high-baseline CRP levels with a marginal, but statistically nonsignificant increase
in early mortality (pooled OR/HR per SD increase in CRP levels, 2.72; P=.09 and
pooled OR/HR for high vs low CRP levels, 3.32; P=.07) and a statistically significant
increase in midterm mortality after TAVI (pooled OR/HR per SD increase in CRP
levels, 1.45; P<.0001 and pooled OR/HR for high vs low CRP levels, 1.78;
P <.00001). Excluding HRs for high-sensitivity CRP, combining ORs/HRs of 1-year
mortality, pooling HRs of 22-year mortality, and combining adjusted HRs did not
alter the primary results.

Conclusion: High-baseline CRP levels may predict increased midterm, but not early,
mortality after TAVI.

KEYWORDS

C-reactive protein, meta-analysis, mortality, transcatheter aortic valve implantation

] 5-7
’

coronary intervention [PCI coronary artery bypass grafting

[CABG]® and vascular surgery’). Several biomarkers (brain na-

C-reactive protein (CRP) levels play an important role in predicting
prognoses of cardiovascular diseases (CVD) (stable coronary artery
disease,* acute coronary syndrome,?* and peripheral artery disease®)

and outcomes after cardiovascular (CV) interventions (percutaneous

triuretic peptides, troponins, galectin-3, growth differentiation factor-
15, and microRNAs) have been known to predict outcomes after
transcatheter aortic valve implantation (TAVI).'® A number of rela-

tively small-size studies have investigated the prognostic impact of

J Card Surg. 2020;1-7.
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Abstract

Background To determine whether transcatheter aor-
tic valve implantation (TAVI) improves early (30-day)
and midterm (1-year) mortality compared with sur-
gical aortic valve replacement (SAVR), we performed
an updated meta-analysis of all the currently available
randomised controlled trials (RCTs).

Methods To identify all RCTs providing both 30-day
and 1-year mortality after TAVI versus SAVR, PubMed
and ClinicalTrials.gov were searched up to and in-
cluding July 2019. A risk difference (RD) and its
95% confidence interval were generated using data
of prespecified outcomes in both the TAVI and SAVR
groups. Study-specific estimates were pooled using
inverse variance-weighted averages of RDs in the
random-effects model.

Results We identified seven eligible high-quality RCTs
including a total of 7631 as-treated patients. Pooled
analyses demonstrated significantly lower 30-day (RD
-0.60%; p=0.046) and 1-year all-cause mortality (RD

Electronic supplementary material The online version of
this article (https://doi.org/10.1007/s12471-020-01378-1)
contains supplementary material, which is available to
authorized users.
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-1.12%; p=10.03) after TAVI than after SAVR. No funnel
plot asymmetry was detected for 30-day and 1-year
mortality. Meta-regression analyses indicated that
RDs of 30-day and 1-year mortality between TAVI
and SAVR were not modulated by mean Society of
Thoracic Surgeons Predicted Risk of Mortality score.
Bleeding complications at 30 days and 1 year and
stage 2/3 acute kidney injury at 30 days were sig-
nificantly less frequent after TAVI than after SAVR,
whereas major vascular complications and new per-
manent pacemaker implantation at 30 days and 1 year
were significantly more frequent after TAVI than after
SAVR.

Conclusion The best evidence from the present meta-
analysis of all the currently available RCTs suggests
that TAVI may reduce 30-day and 1-year all-cause
mortality compared with SAVR.

What’s new?

e To determine whether transcatheter aortic valve
implantation (TAVI) improves early (30-day)
and midterm (1-year) mortality compared with
surgical aortic valve replacement (SAVR), we
performed an updated meta-analysis of all the
currently available randomised controlled trials
(RCTs).

e We identified seven eligible high-quality RCTs in-
cluding a total of 7631 as-treated patients.

e None of the included RCTs showed significantly
lower all-cause mortality after TAVI than after
SAVR.

e Pooled analyses demonstrated significantly lower
30-day [risk difference (RD) —0.60%; p=0.046]
and 1-year all-cause mortality (RD -1.12%;
p=0.03) after TAVI than after SAVR.

éi Mortality after transcatheter versus surgical aortic valve replacement: an updated meta-analysis of...
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Impact of postprocedural thrombocytopenia on mortality
after transcatheter aortic valve implantation

Hisato Takagi®®, Yosuke Hari®°, Kouki Nakashima?, Hiroki Ueyama®,
Toshiki Kuno®, Tomo Ando?, for the ALICE (All-Literature Investigation

of Cardiovascular Evidence) Group

Aims We performed a meta-analysis of currently available
studies investigating the impact of postprocedural
thrombocytopenia on mortality after transcatheter aortic
valve implantation (TAVI).

Methods All studies researching the impact of
postprocedural thrombocytopenia on mortality after TAVI
were identified after searching PubMed and Web of Science
through July 2019. The outcome of interest was early
(in-hospital or 30-day) and overall (1- to 2-year) all-cause
mortality after TAVI. From each study, the number of deaths
in both patients with major (moderate/severe or higher
postprocedural drop platelet counts defined in each study)
and nonmajor (no/minor or lower drop platelet counts
defined in each study) postprocedural thrombocytopenia
was extracted. Then, odds ratios (ORs) of mortality for major
vs. no/minor thrombocytopenia and their confidence
intervals were generated. Alternatively, ORs and hazard
ratios of mortality for major vs. no/minor thrombocytopenia
(if available, adjusted) were directly extracted. Study-
specific estimates were pooled in both the fixed-effect and
random-effects models.

Results The principal pooled analysis demonstrated that
postprocedural thrombocytopenia was associated with
statistically significant increases in early (OR, 3.79; P for
effect <0.00001; P for heterogeneity = 0.89) and overall

Introduction

New-onset in-hospital thrombocytopenia in patients with
acute coronary syndrome may be associated with short-term
major bleeding, stent thrombosis, reinfarction or ischemia,
unplanned revascularization, stroke, heart failure, and mor-
tality; and long-term reinfarction or ischemia and mortality.'
Development of thrombocytopenia after isolated surgical
aortic valve replacement also may independently predict
postoperative bleeding and operative mortality.> Further-
more, the impact of postprocedural thrombocytopenia on
mortality after transcatheter aortic valve implantation
(‘T'AVI) has been recently researched. It remains unclear,
however, whether new-onset thrombocytopenia after TAVI
impairs postprocedural survival. In the present article, we
performed a meta-analysis of currently available studies
investigating the impact of postprocedural thrombocytope-
nia on mortality after TAVI.

1558-2027 © 2020 ltalian Federation of Cardiology - I.F.C. All rights reserved.

mortality (OR/hazard ratio, 1.22; P for effect = 0.009; P for
heterogeneity =0.17) in the fixed-effect model. All
sensitivity analyses did not substantively alter the results of
the principal analysis. No funnel plot asymmetry of the
principal analysis was detected (P for early mortality = 0.88;
P for overall mortality = 0.14), which suggested probably no
publication bias.

Conclusion Postprocedural thrombocytopenia is
associated with increased early and overall mortality after
TAVI.

Keywords: meta-analysis, mortality, thrombocytopenia, transcatheter aortic
valve implantation

ADepartment of Cardiovascular Surgery, Shizuoka Medical Center, Shizuoka,
®Department of Cardiovascular Surgery, Kitasato University School of Medicine,
Sagamihara, Japan, “Department of Medicine, Mount Sinai Beth Israel Medical
Center and ®Division of Interventional Cardiology, Department of Cardiology,
New York Presbyterian Hospital/Columbia University Medical Center, New York,
New York, USA

Correspondence to Hisato Takagi, MD, PhD, Department of Cardiovascular
Surgery, Shizuoka Medical Center, 762-1 Nagasawa, Shimizu-cho, Sunto-gun,
Shizuoka 411-8611, Japan

E-mail: kfgth973@ybb.ne.jp

Received 20 October 2019 Revised 19 December 2019
Accepted 27 December 2019

Methods

The present meta-analysis was conducted in accordance
with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (Supplementary Appendix).
All studies researching the impact of postprocedural
thrombocytopenia on mortality after TAVI were identi-
fied searching PubMed (https://www.ncbi.nlm.nih.gov/
pubmed/) and Web of Science (http://www.webofknowl-
edge.com/wos) through July 2019. Search terms consisted
of thrombocytop(a)enia; transcatheter; aortic valve, and
implantation or replacement. 'The outcome of interest
was early (in-hospital or 30-day) and overall (1- to 2-year)
all-cause mortality after TAVI.

From each study, the number of deaths in both patients
with major [‘moderate/severe’ or ‘higher postprocedural
drop platelet counts (DPC)’ defined in each study] and
nonmajor (‘no/minor’ or ‘lower DPC’ defined in each

DOI:10.2459/JCM.0000000000000949
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Jigsaw puzzle-like
multiple-barreled aorta in
acute aortic dissection

A man in his late 70’s, who had undergone replacement of the as-
cending aorta for acute type A aortic dissection 10 years before
and whose descending thoracic aorta had been dilated (4.5 cm)
on postoperative follow-up computed tomography (CT) 2 years
before, presented with sudden-onset and severe back pain. Non-
electrocardiogram-gated contrast-medium CT revealed the dilated
(5.7 cm in diameter) jigsaw puzzle-like descending thoracic aorta
with quadruple false lumens (Figure 1) (4 cm in continuous length
of the aorta). The patient was diagnosed as acute type B aortic dis-
section. Aggressive anti-hypertensive treatment was immediately
initiated and then continued. Despite appropriate blood-pressure
control, the patient suddenly died of rupture of the dissected aorta
3 days later.

Several cases of multiple-barreled aortic dissection have been
reported.!-4 Sueyoshi et al.5 reported that the manifestation was
presented in 9.0% of patients (20 of 221 patients) suffering from

Figure 1.—Jigsaw puzzle-like descending thoracic aorta with quadruple false lu-
mens.

Vol. 38 - No. 7?

acute type B aortic dissection. Between patients with and with-
out multiple false lumens, no significant differences in age, sex,
current smoking, concomitant diseases (hypertension, hyperlipid-
emia, diabetes mellitus, atherosclerotic diseases, and Marfan Syn-
drome), hemodialysis, and initial CT findings (arch involvement,
pleural effusion, and maximum diameter of the dissected aorta)
were identified. Furthermore, multiple-barreled dissection was an
independent and strong predictor (multivariate-adjusted hazard ra-
tio, 5.61; P<0.0001) of long-term (10-year) dissection-related mor-
tality but not events (aneurysmal dilatation, organ ischemia, type
A re-dissection, and spontaneous rupture) (P=0.19).5 The diameter
of the patient’s descending thoracic aorta had been 4.5 cm 2 years
before and then was 5.7 cm in the acute phase of dissection. Aortic
aneurysms with dissection may be at higher risk of rupture. In the
present case, although the expansion timing (already before dissec-
tion or immediately after dissection) is impossible to be ascertained
and, a rapid expansion, not multiple false lumens per se, may pri-
marily contribute to rupture. Medical treatment could be continued
until its effects are evaluated when an ongoing rapid expansion
(if it exists) is confirmed. Cautious acute-phase management in-
cluding very-early reimaging of the aorta and long-term follow-up
should be recommended for aortic dissection with multiple false
lumens. Because randomized trials demonstrated that endovascu-
lar repair of uncomplicated acuteé and subacute/chromic’ type B
aortic dissection induced remodeling with false-lumen thrombosis
and reduction at 1 yearS and improved aorta-related mortality and
dissection progression at 5 years,” endovascular repair may be a
feasible treatment option for multiple-barreled dissection.
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Predictors of Hospital Cost After Transcatheter Aortic
Valve Implantation in the United States: From the
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Nationwide Inpatient Sample Database
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We aimed to identify risk factors of high hospitalization cost after transcatheter aortic
valve implantation (TAVI). TAVI expenditure is generally higher compared with surgical
aortic valve replacement. We queried the Nationwide Inpatient Sample database from
January 2011 to September 2015 to identify those who underwent endovascular TAVI.
Estimated cost of hospitalization was calculated by merging the Nationwide Inpatient
Sample database with cost-to-charge ratios available from the Healthcare Cost and Utili-
zation Project. Patients were divided into quartiles (lowest, medium, high, and highest)
according to the hospitalization cost, and multivariable regression analysis was performed
to identify patient characteristics and periprocedural complications associated with the
highest cost group. A total of 9,601 TAVI hospitalizations were identified. Median in-hos-
pital costs of the highest and lowest groups were $82,068 and $33,966, respectively.
Patients in the highest cost group were older and more likely women compared with the
lowest cost group. Complication rates (68.4% vs 22.5%) and length of stay (median
10 days vs 3 days) were both approximately 3 times higher and longer, respectively, in the
highest cost group. Co-morbidities such as heart failure, peripheral vascular disease,
atrial fibrillation, anemia, and chronic dialysis as well as almost all complications were
associated with the highest cost group. The complications with the highest incremental
cost were acute respiratory failure requiring intubation ($28,209), cardiogenic shock
($22,401), and acute Kidney injury ($16,974). Higher co-morbidity burden and major com-
plications post-TAVI were associated with higher hospitalization costs. Prevention of these

complications may reduce TAVI-related costs.

(Am J Cardiol 2019;123:1142—1148)

© 2019 Elsevier Inc. All rights reserved.

Transcatheter aortic valve implantation (TAVI) is an
attractive treatment method from a clinical standpoint,
however, healthcare-related cost should be examined as
value-based therapies, and cost containment measures are
gaining increasing relevance. In 2012, the total expenditure
for TAVI from Medicare was 215,770,200 US dollars for
4,083 TAVI procedures and the hospital costs were
higher for TAVI compared with surgical aortic valve
replacement (SAVR) (median $50,200 vs $45,500)." In
addition, TAVI had higher hospitalization costs compared
with SAVR when factoring readmission costs.” When
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procedure-related complications occur, this additional cost
will further increase the hospital cost of TAVI and may
make it a less attractive option compared with SAVR.
Arnold et al have reported procedural costs associated with
TAVI from the PARTNER trial.’ However, the data were
limited for initial TAVI experience in the United States.
This study identifies baseline characteristics and periproce-
dural complications associated with high cost and also to
calculate the incremental cost of major in-hospital compli-
cations after TAVI using the Nationwide Inpatient Sample
(NIS) database.

Methods

This study was conducted using the NIS database, which
is part of the Healthcare Cost and Utilization Project
(HCUP)." NIS is the largest all-payer inpatient admission
database in the United States. It represents a 20% stratified
sample of all discharges from community hospitals in the
United States. Rehabilitation and long-term acute care hos-
pitals are not included. The NIS includes data on primary
and secondary discharge diagnoses, procedures, patient
demographics, hospital characteristics, expected payment
source, total hospitalization cost, discharge status, length of
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Abstract

Aim: Transcatheter aortic valve replacement (TAVR) and surgical aortic valve replacement (SAVR) have become a reasonably
safe procedure with acceptable morbidity and mortality rate. However, little is known regarding the incidence, trends, and
predictors of palliative care (PC) consult in aortic valve replacement (AVR) patients. The main purpose of this analysis was to
assess the incidence, trends, and predictors of PC consultation in AVR recipients using the Nationwide Inpatient Sample (NIS)
database. Materials and Methods: We queried the NIS database from 2005 to September 2015 to identify those who
underwent TAVR or SAVR and had PC referral during the index hospitalization. Adjusted odds ratio (aOR) was calculated to
identify patient demographic, social and hospital characteristics, and procedural characteristics associated with PC consult using
multivariable regression analysis. We also reported the trends of PC referral in AVR recipients. Results: A total of 522 765
admissions (mean age: 75.3 + 7.8 years, 40.3% female) who had TAVR (1.7% transapical and 9.2% endovascular approach) and
SAVR (89.2%) were identified. Inpatient mortality was 3.96%, and 0.5% patients of the total admissions had PC consultation. The
PC referral for SAVR increased from 0.90 to 7.2 per 1000 SAVR from 2005 to 2015 (P = .01 1), while it remained stable ranging
from 9.30 to 13.3 PC consults per 1000 TAVR (P = .86). Age 80 to 89 (aOR: 1.93), age >90 years (aOR: 2.57), female sex (aOR:
1.36), electrolyte derangement (aOR: 1.90), weight loss (aOR: 1.88), and do not resuscitate status (aOR: 44.4) were associated
with PC consult. West region (aOR: 1.46) and Medicaid (aOR: 3.05) were independently associated with PC consult. Endovascular
(aOR: 1.88) and transapical TAVR (aOR: 2.80) had higher PC referral rates compared with SAVR. Conclusions: There was an
increase in trends for utilization of PC service in SAVR admissions while it remained unchanged in TAVR cohort, but the overall
PC referral rate was low in AVR recipients during the index hospitalization.

Keywords
surgical aortic valve replacement, transcatheter aortic valve replacement, palliative care

Introduction Research Consortium-2 document delineates several clinically
important complications post-TAVR.'® However, there is
scarce discussion regarding the care required for patients who
experienced significant complications affecting their quality of

Candidates of either transcatheter aortic valve replacement
(TAVR) or surgical aortic valve replacement (SAVR) for
severe, symptomatic aortic stenosis are often old, have multiple
comorbidities related to atherosclerotic disease (ie, coronary
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1 | INTRODUCTION

Abstract

Objectives: To assess the in-hospital outcomes of transcatheter aortic valve replacement
(TAVR) vs. surgical aortic valve replacement (SAVR) in non-teaching hospitals.

Background: TAVR has become widely available in the United States. However, the compara-
tive outcomes of TAVR vs. SAVR in non-teaching hospitals are largely under explored.

Methods: We queried the Nationwide Inpatient Sample database from 2011 to September
2015 to identify those who were 50 years or above and underwent either trans-arterial TAVR
or SAVR at non-teaching hospital. In-hospital clinical outcomes were compared with odds ratio
(OR) in propensity-matched cohorts.

Results: We identified un-weighted 957 and 7,465 SAVR admissions. In propensity-matched model,
596 admissions in each arm were included for final analysis. In-patient mortality (3.9 vs. 2.5%, OR
1.54, P = 0.34), acute kidney injury requiring dialysis (2.2 vs. 2.7%, OR 0.80, P = 0.57), stroke (2.0
vs. 3.2%, OR 0.61, P = 0.20), and pacemaker placement (8.9 vs. 6.4%, OR 1.47, P = 0.09) was similar
between TAVR and SAVR. Sub-group analysis showed that female and those with prior coronary
artery bypass surgery had higher risk of in-patient morality in TAVR admission. Cost was higher
(59,1083 vs. 53,411 dollars, P = 0.006) but length of stay was shorter in TAVR (6.9 vs. 10.2 days,
P < 0.001).

Conclusions: TAVR conferred similar in-hospital mortality and major peri-procedural complica-
tions compared with SAVR in non-teaching hospitals. For those with limited access to teaching
hospitals, non-teaching hospitals appear to be a reasonable option for candidates of aortic valve

replacement for severe aortic stenosis.

KEYWORDS

aortic stenosis, non-teaching hospital, surgical aortic valve replacement, transcatheter aortic

valve replacement

performed was 4,627 in 2012 but almost increased by 6-folds up to
24,808 in 2015 with decline in in-hospital mortality from 5.9% in

The procedural number of transcatheter aortic valve replacement
(TAVR) has dramatically increased as large randomized control studies
have demonstrated its similar efficacy and safety compared with sur-
gical aortic valve replacement (SAVR).2? According to the 2016
Annual report of the Society of Thoracic Surgeons/American College

of Cardiology Transcatheter Valve Therapy Registry, number of TAVR

2012 to 2.9% in 2015.2 With its expansion in utilization as a major
treatment modality for severe, symptomatic aortic stenosis, the num-
ber of TAVR performed at non-teaching hospitals also increased from
only 3.6% in 2011 to 8 to 10% in 2012 to 2014.*

Outcomes of invasive cardiac procedures between teaching and

non-teaching hospitals have been reported in the past with unique

954 | © 2018 Wiley Periodicals, Inc.
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Background

Results

Keywords

Data on the effects of transcatheter aortic valve replacement (TAVR) compared to surgical aortic valve
replacement (SAVR) on health-related quality of life (HRQOL) outcomes are limited. To assess the com-
parative HRQOL outcomes between TAVR and SAVR, we performed a systematic review and meta-
analysis.

PubMed and EMBASE databases were searched for articles that compared the HRQOL scores, Kansas City
Cardiomyopathy Questionnaire (KCCQ), Medical Outcomes Study Short-Form Health Survey 12 or 36 (SF-
12/36), or the EuroQoL 5 Dimension score (EQ-5D) at 30 days and 1 year between TAVR and SAVR. Mean
difference (MD) and 95% confidence interval (CI) was calculated with inverse variance statistical method
and random-effects model.

A total of four studies with 4,125 patients (1268 transfemoral [TF]-TAVR, 1261 Non-TF TAVR [transsub-
clavian, transapical or transaortic], and 1,596 SAVR) were included in the studies. KCCQ overall summary
scores and its subscales, SF-12 /36, and EQ-5D were significantly higher in TE-TAVR compared to SAVR but
were similar in non-TF TAVR vs. SAVR at 30 days. At 1-year follow-up, TF-TAVR and non-TF TAVR
conferred similar HRQOL scores in KCCQ overall summary and subscales scores, SF-12/36, and EQ-5D
compared to SAVR.

Transfermoral-TAVR achieved better HRQOL at 30 days but similar HRQOL at 1 year compared to SAVR.
Non-TF TAVR resulted in similar improvements in HRQOL at both 30 days and 1 year compared with
SAVR.

Meta-analysis ® Surgical aortic valve replacement ® Transcatheter aortic valve replacement ® Quality of
life

roduction
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1 | INTRODUCTION

| Hisato Takagi MD, PhD%” ® | Luis Afonso MD? |

Abstract

Objectives: To assess the efficacy and safety of transradial (TR) versus transfemoral
(TF) percutaneous coronary intervention (PCI) in left main (LM) lesion.

Background: TR-PCl is the preferred approach compared with TF approach because of less
bleeding risk. LM-PCl is often challenging because of the anatomical complexity and uniqueness
of supplying a large myocardium territory. We performed a systematic review and meta-analysis
to assess the safety and efficacy of TR-PCl compared with TF-PCI of the LM lesions.

Methods: A comprehensive literature search of PUBMED, EMBASE, and Cochrane database
was conducted to identify studies that reported the comparable outcomes between both
approaches. Odds ratio (OR) and 95% confidence interval (Cl) was calculated using the Mantel-
Haenszel method.

Results: A total of eight studies were included in the quantitative meta-analysis. TR-PCl resulted
in lower bleeding risk (OR 0.31, 95%Cl 0.18-0.52, P < 0.01, 12 = 0%) while maintaining similar
procedural success rate, target lesion revascularization, myocardial infarction, stent thrombosis,
and all-cause mortality during the study follow-up period.

Conclusions: TR-PCl may achieve similar efficacy with decreased bleeding risk compared to TF-
PCl in LM lesions. When operator experience and anatomical complexity are favorable, TR

approach is an attractive alternative access over TF approach in LM-PCI.

KEYWORDS

left main, percutaneous coronary intervention, transfemoral, transradial

there is less consensus on whether this would hold true for left main

(LM) lesions. A PCI of the LM lesion poses unique and challenging task

Transradial (TR) percutaneous coronary intervention (PCl) has been
increasingly adopted as the preferred approach across the spectrum
of coronary artery disease compared with transfemoral (TF)-PCl owing
mainly to low bleeding risk and in some studies even lower mortality
rate. 7 In the latest European revascularization guideline, radial
access was recommended as the standard approach for PCI, unless

other considerations override (Class I, level of evidence A).2 However,

as it jeopardizes significant myocardial territory and frequently
includes PCI of the bifurcation, another form of a formidable lesion
for PCI.

The data regarding the safety and efficacy of TR-PCI compared
with TF-PCI in LM disease are limited. TF-PCl seem attractive as it
would assure more secure catheter back up support during PCI and

allows the use of larger size catheter to perform complex-PCI.

264 | © 2018 Wiley Periodicals, Inc.
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Safety-net hospitals (SNHs) are hospitals that serve a higher proportion of patients
insured by Medicaid or uninsured and have been reported to have poor outcomes com-
pared with non-SNHs. Procedural and clinical outcomes of ST-segment elevation myocar-
dial infarction complicated by cardiogenic shock (STEMI-CS) at SNHs have not been well
described. Nationwide Inpatient Sample from 2005 to 2011 was queried to identify
STEMI-CS and age >18. SNHs were defined as hospitals with the highest number of inpa-
tient stays that were paid by Medicaid or were uninsured (the top quartile). A total of
23,229 STEMI-CS of which 3,639 (15.7%) were treated at SNHs. Admissions to SNHs
were younger (mean age 66.0 vs 67.2, p < 0.001), more likely men (64.0% vs 62.2%,
p =0.04), more frequently ethnic minorities (Black; 11.0% vs 6.0%, Hispanic 20.4% vs
5.8%,p < 0.001), and had higher Elixhauser >4 (25.8% vs 21.9%, respectively, p < 0.001).
Percutaneous coronary interventions were less performed (60.4% vs 65.8%, p < 0.001)
whereas administrations of thrombolysis (2.9% vs 2.1%, p=0.001) were more frequent at
SNHs. Coronary artery bypass and the use of mechanical circulatory support was similar.
In-hospital mortality was significantly elevated at SNHs (36.6% vs 32.7%, adjusted odds
ratio 1.24, 95% confidence interval 1.10 to 1.39) whereas new dialysis, stroke, and fatal
arrhythmias were similar. The median length of stay was similar (6 vs 7 days, p = 0.58) but
the median cost was higher (40,175 vs 38,012 US dollars, p=0.01) at SNHs. SNHs had
lower utilization of percutaneous coronary intervention and higher in-hospital mortality
compared with non-SNHs in STEMI-CS. Further cause analysis is warranted to improve

outcomes of STEMI-CS admitted at SNHs.

(Am J Cardiol 2019;124:485—490)

© 2019 Elsevier Inc. All rights reserved.

Safety-net hospitals (SNHs) are defined as hospitals that
serve high proportions of patients insured by Medicaid or
uninsured.’ SNHs accounted for approximately one-third of
all hospital stays in the United States in 2014 and play vital
roles in providing healthcare to vulnerable populations.”
However, some studies have reported worse outcomes in
SNHs.” ™ When higher intensity of care is necessary, SNHs
may have disadvantages due to limitations in resources and
available services.” The outcomes of ST-segment elevation
myocardial infarction (STEMI) has improved dramatically
due to primary percutaneous coronary intervention (PCI) and
advancements of adjunctive pharmacological therapies.'® '
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However, the mortality of STEMI complicated with cardio-
genic shock (STEMI-CS) remains high, ranging from 30%
to 50%."*~"7 The care of patients with STEMI-CS is com-
plex as it requires intensive care unit stay, use of mechanical
circulatory support (MCS), and prompt access to subspecial-
ties. We sought to assess the patient demographics, proce-
dural characteristics, and in-hospital outcomes of STEMI-CS
between SNHs and non-SNHs.

Methods

The Nationwide Inpatient Sample (NIS) database, an
administrative database that contains 20% sample of all the
discharges in the United States produced by the Healthcare
Cost and Utilization Project. We used the data from January
2005 to December 2011 and International Classification of
Diseases, Ninth Edition Clinical Modification (ICD-9-CM)
codes to identify the primary discharge diagnosis of STEMI
(ICD-9-CM; 410.0x, 410.1x, 410.2x, 410.3x, 410.4x,
410.5x, 410.6x, and 410.8x) and diagnosis of CS (ICD-9-
CM,; 785.51) other than the primary diagnosis with age more
than 18. We excluded those with a previous heart transplant
(ICD-9-CM; V42.1) and left ventricular assist device or
artificial heart (ICD-9-CM; V43.21). Additionally, elective

www.ajconline.org
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Transcatheter aortic valve implantation (TAVI) has been used to treat high surgical risk
cohorts but has been expanded to treat low-to-intermediate risk cohort as well. We per-
formed a systematic review and meta-analysis to compare the outcomes between TAVI and
surgical aortic valve replacement (SAVR) in low-to-intermediate risk cohort. We queried
PUBMED, EMBASE, and ClinicalTrial.gov for relevant articles. Randomized controlled tri-
als that compared at least one of the outcomes of interest between TAVI and SAVR were
included. Risk ratio (RR) and 95% confidence interval (CI) were pooled with a random-
effects model to compare the risk of the primary outcome between the 2 procedures. The pri-
mary outcome was a composite of all-cause mortality or disabling/major stroke at 1 year.
Seven studies with a total of 7,143 patients (3,665 TAVI) were included. All-cause mortality
or disabling/major stroke at 30 days (6 studies, RR 0.71, 95% CI 0.49 to 1.03) was similar
between TAVI and SAVR but was significantly lower in TAVI at 1 year (5 studies, RR 0.81,
95% CI 0.67 to 0.98). All-cause mortality was similar at both 30 days (7 studies, RR 0.90,
95% CI 0.67 to 1.21) and 1 year (6 studies, RR 0.89, 95% CI 0.76 to 1.04). Disabling/major
stroke was similar between the 2 procedures (6 studies, RR 0.69, 95% CI 0.42 to 1.12) at 30
days but was significantly lower in TAVI at 1 year (5 studies RR 0.71, 95% CI 0.51 to 0.98).
Age, gender, diabetes, and surgical risk score did not modulate the primary outcome. TAVI
had a significantly lower composite of all-cause mortality or disabling/major stroke at 1 year

compared with SAVR in low-to-intermediate surgical risk cohort.

© 2019 Elsevier Inc. All

rights reserved. (Am J Cardiol 2019;124:580—585)

Transcatheter aortic valve implantation (TAVI) is a
class Ila recommendation for intermediate surgical risk
and there is no recommendation for low surgical risk
patients. Surgical aortic valve replacement (SAVR) is a
class I for low, intermediate, and high surgical risk
patients.' Low-to-intermediate surgical risk patients com-
prised >90% of candidates for aortic valve replacement.”
Therefore, it is important to compare the outcomes of
TAVI and SAVR in this cohort. Recently, 2 trials have
been published that compared outcomes between TAVI
and SAVR in low-risk patients.”* Our aim was to com-
pare TAVI versus SAVR outcomes in low-to-intermedi-
ate surgical risk candidates that vast majority belong to
with severe aortic stenosis requiring intervention. We
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hypothesized that TAVI confers similar clinical outcomes
compared with SAVR.

Methods

A comprehensive online database search (PUBMED,
EMBASE, and ClinicalTrial.gov) was performed from Janu-
ary 1, 2002 to March 20, 2019. The search term was (TAVI
OR TAVR OR transcatheter aortic valve replacement OR
TAVI OR percutaneous aortic valve replacement OR percuta-
neous aortic valve intervention OR aortic valve replacement
OR aortic valve intervention) and (random OR randomized
OR randomization OR randomized OR randomization). Two
authors (TA and SA) independently searched the online data-
base. Any disagreement was resolved through discussion.
The third author (HT) was consulted when an agreement was
not met between these 2 authors. We did not apply language
restriction. First, the title of the manuscript was screened for
potential eligibility to our study purpose and if considered rel-
evant, an abstract was carefully read to assess for further con-
sideration to evaluate the full manuscript. Full manuscripts
were obtained after the final list of included studies was
made. Reference list of finally included manuscripts was
manually searched for further screening of relevant articles.
No contact was made to the corresponding author when the
study did not report outcomes of interest. This systematic

www.ajconline.org
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ABSTRACT

Introduction: Whether readmission to non-index hospitals (where the initial procedure was not performed)
could result in adverse outcomes and increased utilization of healthcare resources compared with readmission
to index hospitals after transcatheter aortic valve replacement (TAVR) remains unclear.
Methods: From January 2012 to September 2015, a nationwide readmission database was queried to identify
those who were older than 50 years and had endovascular TAVR, using the International Classification of Disease,
9th Revision, Clinical Modification code 35.05. Elective readmissions were excluded. In-hospital outcomes were
compared between the index and non-index hospital readmissions. A multivariable logistic regression analysis
was performed to identify predictors of non-index hospital readmissions.
Results: A total of 6808 readmissions were identified of which 2564 (37.7%) were readmitted to non-index hos-
pitals. Residents at smaller counties, metropolitan non-teaching hospitals, or hospitals at large metropolitan
areas were predictors of non-index readmissions. In-hospital mortality (adjusted odds ratio [aOR] 1.27, p =
0.20), acute myocardial infarction (aOR 0.83, p = 0.53), pacemaker placement (aOR 0.97, p = 0.90), acute kidney
injury (aOR 0.98, p = 0.84), and stroke (aOR 1.03, p = 0.90) were similar between index and non-index
readmissions but bleeding events requiring transfusions were more frequently observed in readmissions at
non-index hospitals (aOR 1.32, p = 0.025). Hospital cost (15,410 dollars vs. 16,390 dollars, p = 0.25) and length
of stay (5.70 days vs. 5.65 days, p = 0.85) were comparable between groups.
Conclusions: Non-index readmissions post-TAVR was relatively common but did not result in increased hospital
mortality or healthcare utilization. Our results are reassuring for TAVR recipients with limited access to index
hospitals.

© 2019 Elsevier B.V. All rights reserved.

1. Introduction

Readmission to non-index hospitals could result in fragmentation of
care. Worse outcomes have been reported with the fragmentation of

Candidates for transcatheter aortic valve replacement (TAVR) are
usually older, frail, and have multiple comorbid conditions resulting in
relatively high readmission rate, ranging from 15 to 18% within 30-
days [1,2]. Early readmission has a negative impact on clinical and finan-
cial outcomes and could potentially be considered as a performance
metric of TAVR [34].

* Corresponding author at: Detroit Medical Center, Division of Cardiology, 3990, John R,
Detroit, Michigan 48201, United States.
E-mail address: tomo.ando@wayne.edu (T. Ando).

https://doi.org/10.1016/j.ijjcard.2019.04.056
0167-5273/© 2019 Elsevier B.V. All rights reserved.

care or when readmissions occurred at non-index hospitals [5-7]. How-
ever, the rate and impact of readmission to non-index hospitals are
scarce post-TAVR. To avoid readmission to non-index hospitals and
fragmentation of care, patients should ideally be readmitted to index
hospitals but geographical access and socioeconomic factors may limit
readmission to index hospitals given that TAVR is often performed at
large centers. The incidence and predictors of non-index hospitalization,
as well as its impact on clinical and financial outcomes, are limited in
TAVR population.

The aim of this study was to clarify these clinically important issues
from the Nationwide Readmission Database (NRD).
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1 | INTRODUCTION

Surgical aortic valve replacement (SAVR) is the most common cardiac
surgery performed for valvular heart disease in the United States and
more than 40 000 cases have been performed in 2015. Severe aortic
stenosis is the most common indication for SAVR. Those who are

medically treated do poorly, with a mean survival of only 1.8 years,

| Oluwole Adegbala MD, MPH? | Emmanuel Akintoye MD, MPH® |
Alexandros Briasoulis MD, PhD?

| Hisato Takagi MD, PhD*

Abstract

Background and Aim: Surgical aortic valve replacement (SAVR) is the most common
valvular surgery and thus needs to be widely available including minorities and
socially disadvantaged patients. SAVR outcomes at safety-net hospitals, which serve a
high percentage of these patients, are limited. We aimed to compare the outcomes of
SAVR at different safety-net burden hospitals.

Methods: Nationwide Inpatient Sample from 2005 to 2011 was queried to identify
SAVR performed for over the age of 50. The safety-net burden of hospitals was
calculated as the number of admission to a hospital in a year who were uninsured or
insured by Medicaid divided by the total number of admissions for the respective
year. Hospitals were categorized into quintiles of safety-net rate and then into three
categories based on the safety-net burden (low burden hospitals [LBHs], lowest
quintile, medium burden hospitals [MBHSs], 2nd-4th quintiles; and high burden
hospitals [HBHs], highest quintile).

Results: A total of 85441 SAVR were included. In unadjusted models, in-hospital
mortality was higher in HBHs compared with LBHs but became nonsignificant after
adjustments for patient and hospital-level characteristics. Major perioperative
complications and hospital costs were similar, but hospital stay was longer at HBHs
compared with LBHs. At MBHs, acute kidney injury requiring dialysis and bleeding
requiring transfusion was lower compared with LBHs. Length of stay and cost were
shorter and lower at MBHs compared with LBHs. Nonroutine discharge was similar
for HBHs and MBHs compared with LBHs.

Conclusion: SAVR outcomes are reassuring at MBHs and HBHs.

KEYWORDS

safety-net hospital, surgical aortic valve replacement

and pose a substantial financial burden on the healthcare system.? It
is estimated that approximately 1.9 million patients are eligible for
SAVR in 37 advanced economies.® SAVR continues to be an
important surgical procedure among other surgeries, and thus needs
to be widely available, including to minorities and wvulnerable
patients. Safety-net hospitals serve those who are socially disadvan-

taged, insured by Medicaid or uninsured. Safety-net hospitals,

1178 | © 2019 Wiley Periodicals, Inc.

wileyonlinelibrary.com/journal/jocs J Card Surg. 2019;34:1178-1184.
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Background: ST-segment elevation myocardial infarction complicated with cardiogenic shock (STEMI-CS) is
associated with high mortality but the trends of utilization and predictors of palliative care (PC) referral in
this population have not been well described.

Objectives: To investigate the utilization trends and predictors of PC referral in STEMI-CS.

Methods: Nationwide inpatient sample from 2005—2014 was queried to identify patients with STEMI-CS of
age >18. PC referral was identified International Classification of Diseases, Ninth Edition Clinical Modifica-
tion, V66.7.

Results: A total of 33,294 admissions were identified and 1,878 (5.6%) had PC encounter. PC referral group
were older and had higher comorbidities. PC consultation increased approximately 10 times over the study
period in those who died (from 2.3% to 27.4%) and in those who survived (from 0.21% to 2.83%). In multivari-
able analysis, age, higher Exlixhauser score, no revascularization, teaching hospital, large bed hospital,
mechanical circulatory support use, and lower income status were associated with increased PC referral
whereas coronary artery bypass graft was associated with lower PC referral rates. Patients under PC group
were more often discharged to an extended care facility and less likely discharged home.

Conclusion: PC utilization increased substantially during the 10-years study period in the United States in
STEMI-CS. Several baseline, procedural, hospital, and socioeconomic factors were associated with PC referral
in the setting STEMI-CS.

Keywords:

Cardiogenic shock

Palliative care

ST-segment elevation myocardial infarction

© 2019 Elsevier Inc. All rights reserved.

mechanical circulatory support (MCS) devices,” STEMI-CS remains a
significant cause of morbidity and mortality.'*%%

Introduction

Cardiogenic shock continues to have unacceptably high in-hospi-
tal mortality of over 50% and ST-segment elevation myocardial
infarction (STEMI) is the leading cause of cardiogenic shock among
other causes such as myocarditis, non-ST-elevation myocardial
infarction, acute exacerbation of chronic heart failure, and pulmonary
embolism.! STEMI resulting in left ventricular failure accounts for
70—-80% of STEMI complicated with cardiogenic shock (STEMI-CS)
and the prevalence of STEMI-CS was 6.5 to 10.1% in the United States
between 2003—2010."~* Despite a declining trend in mortality of
STEMI-CS because of early revascularization>® and increased use of

*Corresponding author.
E-mail address: tomo.ando@wayne.edu (T. Ando).

https://doi.org/10.1016/j.hrtlng.2019.10.005
0147-9563/© 2019 Elsevier Inc. All rights reserved.
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Management of STEMI-CS is complex, and disease course varies
from rapid demise of the patient to prolonged hospital course in the
intensive care unit. In addition, various treatment options including
revascularization and MCS are time sensitive and decisions need to
be made in a timely manner among physicians, patients and care-
givers. This can be challenging given the acuity of the disease and the
burden of stress on caregivers and patients.

Palliative care (PC) has been shown to enhance patient satisfac-
tion, improve care providers’ communication, and reduce total health
care cost.”'° PC consultation can be a potentially useful intervention
in STEMI-CS given its high mortality but the use of PC has not been
well studied in this population. Indeed, STEMI-CS is not discussed
in the policy statement from the American Heart Association on PC in
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Early Invasive Versus Ischemia-Guided
Strategy in Non-ST-Segment Elevation
Acute Coronary Syndrome With Chronic
Obstructive Pulmonary Disease: A National
Inpatient Sample Analysis

Tomo Ando, MD' ®, Oluwole Adegbala, MD, MPH?,
Hisato Takagi, MD, PhD?®, Luis Afonso, MD',
and Alexandros Briasoulis, MD, PhD*

Abstract

Chronic obstructive pulmonary disease (COPD) is a risk factor for non-ST-segment elevation—acute coronary syndromes (NSTE-
ACS). Whether early invasive strategy (EIS) or ischemia-guided strategy (IGS) confers better outcomes in NSTE-ACS with COPD
is largely unknown. Nationwide Inpatient Sample database of the United States was queried from 2010 to 2015 to identify NSTE-
ACS with and without COPD. Early invasive strategy was defined as coronary angiogram with or without revascularization on
admission day 0 or |, whereas IGS included patients who did not receive EIS. Standardized morbidity ratio weight was used to
calculate the adjusted odds ratio. A total of 228 175 NSTE-ACS admissions with COPD were identified of which 34.0% received
EIS. In-hospital mortality was lower with EIS in patients with COPD (3.1% vs 5.5%, adjusted odds ratio 0.57, 95% confidence
interval 0.50-0.63) compared to IGS, but the magnitude of mortality reduction observed in EIS in patients with COPD was less
compared to non-COPD patients (Pinceraction = -02). Length of stay was shorter (4.2 vs 4.7 days, P < .0001) but the cost was higher
(US$23 804 vs US$18 533, P <.0001) in EIS in COPD. Early invasive strategy resulted in lower in-hospital mortality and marginally
shorter length of stay but higher hospitalization cost in NSTE-ACS with COPD.

Keywords
chronic obstructive pulmonary disease, early invasive, non-ST-segment elevation acute coronary syndromes, ischemia-guided
strategy

coronary artery bypass).'>'* Despite the reported negative
impact of COPD on NSTE-ACS and association with more
severe coronary artery disease, it remains unknown whether
EIS should be the preferred approach in these patients. We
hypothesized that EIS and IGS may have different effects on
the early outcomes of patients with NSTE-ACS and COPD. For

Introduction

Chronic obstructive pulmonary disease (COPD) is a major
health issue affecting an estimated 7.6% of the population
worldwide.! Chronic obstructive pulmonary disease and non-
ST-elevation—acute coronary syndromes (NSTE-ACS) share
several common risk factors, the most important being smok-
ing, and therefore, the 2 conditions commonly coexist.
Ischemic heart disease affects 10% to 16% of patients with

COPD,** and COPD increases the risk of developing cardio-
vascular disease by 5-fold.*

Chronic obstructive pulmonary disease is a predictor of
worse in-hospital survival in those presenting with ACS.”® The
COPD cohorts were found to have more severe coronary artery
disease on coronary angiography’'' and lower utilization of
B-blockers, statins, and coronary interventions.®® The guide-
lines for NSTE-ACS recommend early invasive strategy (EIS),
invasive strategy, or ischemia-guided strategy (IGS) based on
clinical presentation and high-risk comorbidities (ie, prior
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Background

Conclusions

Keywords

Whether a volume-outcome relationship, that is, higher volume centres have better outcomes compared
with lower volume hospitals, exists in transcatheter aortic valve implantation (TAVI) has not yet been
systematically explored.

We performed a systematic review and meta-analysis to evaluate whether highest or intermediate annual
TAVI volume hospitals has better short-term (in-hospital or 30-days) mortality compared with the lowest
volume hospitals. Odds ratio (OR) and 95% confidence interval (CI) was calculated with the Mantel-
Haenszel method.

We identified 10 publications from nine different countries including TAVI performed between 2005-2017.
Included patients were mainly high-risk cohorts. We included five and six studies to assess volume-
outcome relationship in the highest and intermediate volume hospitals compared with the lowest
volume hospitals, respectively. Our results showed that in both the highest (OR 0.66, 95%CI 0.53-0.83,
p=0.0003, 12=78%) and intermediate (OR 0.85, 95%CI 0.79-0.92, p<<0.0001, 12=0%) volume hospitals, there
was a statistically significant volume-outcome relationship for short-term mortality compared with the
lowest volume hospitals.

Our review suggests a significant volume-outcome relationship post-TAVI in both the highest and inter-
mediate volume hospitals compared with the lowest volume hospitals mainly in high surgical risk patients.
The high heterogeneity in this relationship between the highest and the lowest volume hospitals warrant
cautious interpretation. Whether this relationship remains significant in low-risk cohort requires further

Aortic stenosis ® Transcatheter aortic valve implantation ® Volume ® Mortality

Introduction - TAVI results compared with surgical aortic valve replace-

ment (SAVR) and evolving transcatheter heart valves tech-

The numbers of transcatheter aortic valve implantations : nologies [1,2]. In this regard, a multi-society consensus
(TAVI) are exponentially increasing worldwide supported : document has recently been updated for recommendations
by large randomised clinical trials showing non-inferior : on institutional annual TAVI volume to initiate or maintain

*Corresponding author at: Detroit Medical Center, Division of Cardiology, 3990, John R, Detroit, Michigan, 48201, United States. Tel.: 313-745-2620; fax: 313-745-8643.,
Email: andotomo@hotmail.co.jp
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Abstract

Alcohol septal ablation (ASA) is indicated for symptomatic hypertrophic cardiomyopathy
(HC) patients. We sought to analyze the incidence of the 30-day readmission rate,
predictors, causes of readmission, and incremental healthcare resource (cost and length of
stay) utilization after ASA. Nationwide readmission database from 2010 January to 2015
September was queried to identify 30-day unplanned readmission after ASA for HC by
using the International Classification of Disease, 9th Revision, Clinical Modification. Those
readmitted were similar in terms of age and sex but had higher burden of comorbidities
compared with those not readmitted within 30-days. The 30-day unplanned readmission
rate was 10.4% (511/4,932) after ASA. Readmissions lead to an additional hospitalization cost
0f 8,433 U.S. dollars for hospitalization cost and 4.9 days of length of stay in the readmitted
cohorts. Predictors of 30-day unplanned readmission were liver disease (adjusted odds ratio
[aOR] 2.62, 95% confidence interval [CI] 1.22-5.59), renal failure (aOR 2.30, 95%CI 1.52-3.50),
prior myocardial infarction (aOR 1.97, 95%CI 1.16-3.33), prior pacemaker (aOR 1.50, 95%CI
1.09-2.08), atrial fibrillation (aOR 1.43, 95%CI 1.08-1.89), Medicaid (aOR 1.74, 95%CI 1.12-
2.68), and weekend admission (aOR 1.75, 95%CI 1.12-2.75). Common reasons for
readmissions were atrial fibrillation (12.6%), acute on chronic systolic heart failure (12.6%),
paroxysmal ventricular tachycardia (6.4%), atrioventricular block (4.9%), and HC (3.0%).
Unplanned readmissions after ASA occur in patients with higher burden of comorbidities
and are mainly caused by cardiac etiologies.

Keywords

Hypertrophic cardiomyopathy; alcohol septal ablation; readmission
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Abstract

We assessed the trend of palliative care (PC) referrals and its effect on
hospitalization cost and length of stay (LOS) in ruptured aortic aneurysm (rAA). The
Nationwide Inpatient Sample from 2005 to 2014 was used to identify admissions with
age 250 and rAA. A total of 54 134 rAA admissions were identified and 5019 (9.3%)
had PC referrals. During the study period, PC referral rate increased from 0.97% to
15.3% (P trend < .0001). Length of stay (1.7 vs 2.8 days, adjusted mean ratio [aMR]
= 0.62, 95% confidence interval [Cl]: 0.58-0.66), and cost (US$7778 vs US$13 575,
aMR = 0.57, 95% CI: 0.52-0.63) were significantly lower in rAA admissions that did
not undergo interventions. In the percutaneous repair group, LOS was similar but the
cost was higher (US$61 759 vs US$52 260, aMR = 1.18, 95% CI: 1.05-1.30),
whereas in surgical repair group, LOS was shorter (4.6 vs 5.9 days, aMR = 0.77, 95%
Cl: 0.73-0.82) but the cost was higher (US$59 755 vs US$52 523, aMR = 1.14, 95%
Cl: 1.02-1.28). Palliative care could shorten LOS and save hospitalization cost in rAA
admissions not a candidate for repair. Further studies are required to investigate the
variable effects of PC on rAA.
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ABSTRACT

BACKGROUND Patients on long-term dialysis are at increased risk of bleeding. Although oral anticoagulants (OACs)
are recommended for atrial fibrillation (AF) to reduce the risk of stroke, randomized trials have excluded these
populations. As such, the net clinical benefit of OACs among patients on dialysis is unknown.

OBJECTIVES This study aimed to investigate the efficacy and safety of OACs in patients with AF on long-term dialysis.

METHODS MEDLINE and EMBASE were searched through June 10, 2019, for studies that investigated the efficacy and
safety of different OAC strategies in patients with AF on long-term dialysis. The efficacy outcomes were ischemic stroke
and/or systemic thromboembolism, all-cause mortality, and the safety outcome was major bleeding.

RESULTS This study identified 16 eligible observational studies (N = 71,877) regarding patients on long-term dialysis
who had AF. Only 2 of 16 studies investigated direct OACs. Outcomes for dabigatran and rivaroxaban were limited to
major bleeding events. Compared with no anticoagulants, apixaban and warfarin were not associated with a significant
decrease in stroke and/or systemic thromboembolism (apixaban 5 mg, hazard ratio [HR]: 0.59; 95% confidence interval
[CI]: 0.30 to 1.17; apixaban 2.5 mg, HR: 1.00; 95% Cl: 0.52 to 1.93; warfarin, HR: 0.91; 95% Cl: 0.72 to 1.16). Apixaban
5 mg was associated with a significantly lower risk of mortality (vs. warfarin, HR: 0.65; 95% Cl: 0.45 to 0.93; vs. apixaban
2.5 mg, HR: 0.62; 95% Cl: 0.42 to 0.90; vs. no anticoagulant, HR: 0.61; 95% Cl: 0.41 to 0.90). Warfarin was associated
with a significantly higher risk of major bleeding than apixaban 5 min/2.5 mg and no anticoagulant (vs. apixaban 5 mg,
HR: 1.41; 95% Cl: 1.07 to 1.88; vs. apixaban 2.5 mg, HR: 1.40; 95% Cl: 1.07 to 1.82; vs. no anticoagulant, HR: 1.31; 95% Cl:
1.15 to 1.50). Dabigatran and rivaroxaban were also associated with significantly higher risk of major bleeding than
apixaban and no anticoagulant.

CONCLUSIONS This meta-analysis showed that OACs were not associated with a reduced risk of thromboembolism in
patients with AF on long-term dialysis. Warfarin, dabigatran, and rivaroxaban were associated with significantly higher
bleeding risk compared with apixaban and no anticoagulant. The benefit-to-risk ratio of OACs in patients with AF on
long-term dialysis warrants validation in randomized clinical trials. (J Am Coll Cardiol 2020;75:273-85)

© 2020 by the American College of Cardiology Foundation.
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Meta-analysis of Antithrombotic Therapy in Patients
With Atrial Fibrillation Undergoing Percutaneous
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For patients with atrial fibrillation (AF) who undergo percutaneous coronary intervention
(PCI), antithrombotic therapy including oral anticoagulants and antiplatelets are indi-
cated. The optimal combination is not known. We investigated the efficacy and safety of
different antithrombotic strategies in patients with AF undergoing PCI. PUBMED and
EMBASE were searched through September 2019 for randomized trials investigating the
efficacy and safety of different antithrombotic strategies in patients with AF who under-
went PCI and/or acute coronary syndrome. Nine antithrombotic strategies were compared
including combinations of vitamin K antagonist (VKA) with dual antiplatelet therapy
(DAPT) or P2Y, inhibitor, combinations of direct oral anticoagulants (DOAC) (apixaban,
dabigatran, rivaroxaban, and edoxaban) with DAPT or P2Y, inhibitor (clopidogrel, pra-
sugrel, and ticagrelor). The primary safety outcome was trial defined primary bleeding
outcome. The primary efficacy outcome was trial defined major adverse cardiovascular
events. Our search identified 5 eligible trials that enrolled a total of 11,532 patients and
compared 9 treatment strategies. VKA + DAPT significantly increased bleeding when
compared with most combinations (for example, vs VKA + P2Y, inhibitor: odds ratio
2.11; 95% confidence interval [1.76 to 2.52], p <0.001). Of all the combinations, apixa-
ban + P,Y, inhibitor showed the lowest bleeding risk (for example, vs VKA + P2Y, inhib-
itor: odds ratio 0.63; 95% confidence interval [0.51 to 0.78], p <0.001) and was ranked
the best treatment. There were no significant differences in ischemic outcome of
major adverse cardiovascular events between various antithrombotic regimens. In conclu-
sion, in patients with AF undergoing PCI, apixaban + P2Y, inhibitors were associated
with lowest bleeding compared with other regimens including other DOACs + P2Y,,

inhibitors with no increase in ischemic outcomes.

reserved. (Am J Cardiol 2020;125:521—-527)

© 2019 Elsevier Inc. All rights

Antithrombotic agents are necessary for thromboembolic
risk protection in patients with atrial fibrillation (AF) under-
going percutaneous coronary interventions (PCI) and/or for
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those presenting with acute coronary syndrome (ACS).
Although triple antithrombotic therapy can increase bleeding
risk, stroke, and stent thrombosis prevention are crucial for
these patients.'” Recent randomized controlled trials have
demonstrated favorable outcomes of patients with AF with
dual antithrombotic strategies including P2Y,, inhibitors
and direct oral anticoagulants (DOACs).> > Based on these
results, the most recent guidelines recommend oral anticoagu-
lant (OAC) + P2Y, inhibitors in patients with AF who under-
went PCI with stenting for ACS.”’ Although, regimens
without aspirin are shown to have lower bleeding, it remains
unknown whether any particular strategy (VKA vs DOAC
with dual antiplatelet therapy [DAPT] or P2Y, inhibitors) is
preferable. We investigated the safety and efficacy of various
antithrombotic combination therapies in AF patients who
underwent PCL.

Methods

All studies investigating the impact of antithrombotic
strategy in patients with AF who underwent PCI were
searched using a 2-level search strategy. First, PUBMED
and EMBASE were searched through September 13, 2019
using web-based search engines. Second, relevant studies
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Objectives: We aimed to investigate the efficacy and safety of different anti-
thrombotic strategies in patients undergoing transcatheter aortic valve implantation
(TAVI) using network meta-analyses.

Background: Meta-analyses comparing single antiplatelet therapy (SAPT) vs. dual
antiplatelet therapy (DAPT), £ oral anticoagulant (OAC) was conducted to determine
the appropriate post TAVI antithrombotic regimen. However, there was limited direct
comparisons across the different therapeutic strategies.

Methods: MEDLINE and EMBASE were searched through December 2018 to inves-
tigate the efficacy and safety of different antithrombotic strategies (SAPT, DAPT,
OAC, OAC + SAPT, and OAC + DAPT) in patients undergoing TAVI. The main out-
come were all-cause mortality, major or life-threatening bleeding events, and stroke.
Results: Our search identified 3 randomized controlled trials and 10 nonrandomized
studies, a total of 20,548 patients who underwent TAVI. All OACs were vitamin K
antagonists. There was no significant difference on mortality except that OAC
+ DAPT had significantly higher rates of mortality compared with others (p < .05, I* =
0%). SAPT had significantly lower rates of bleeding compared with DAPT, OAC
+SAPT, and OAC+DAPT (hazard ratio [HR]: 0.59 [0.46-0.77], p < .001, HR: 0.58
[0.34-0.99], p = .045, HR: 0.41 [0.18-0.93], p = .033, respectively, I?> = 0%). There was
no significant difference on stroke among all antithrombotic strategies.

Conclusion: Patients who underwent TAVI had similar all-cause mortality rates
among different antithrombotic strategies except OAC+DAPT. Patients on SAPT had
significantly lower bleeding risk than those on DAPT, OAC + SAPT, and OAC
+ DAPT. Our results suggest SAPT is the preferred regimen when there is no indica-
tion for DAPT or OAC. When DAPT or OAC is indicated, DAPT + OAC should be

avoided.

Abbreviations: Cl, confidential interval; DAPT, dual antiplatelet therapy; HR, hazard ratio;
NOAC, novel oral anticoagulant; OAC, oral anticoagulant; SAPT, single antiplatelet therapy;
TAVI, transcatheter aortic valve implantation; VKA, vitamin K antagonist.

Catheter Cardiovasc Interv. 2019;1-10.

wileyonlinelibrary.com/journal/ccd © 2019 Wiley Periodicals, Inc.
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Aostac Abstract
Keywords

Background
References.

Transcatheter aortic valve implantation (TAVI) has become the
Article Info main treatment for symptomatic severe aortic stenosis but
patients on dialysis have been excluded from major randomized
controlled trials. Our aim was to compare mortality and
procedure-related complications after TAVI in patients with end-
stage renal disease (ESRD) on dialysis versus those without.

Related Articles

Methods

EMBASE and MEDLINE were searched through November
2019 to investigate the comparative outcomes between ESRD
patients on dialysis and those without who underwent TAVI. The
main outcomes were short-term (30-day/in-hospital) mortality
and procedural complications, and long-term (> 6 months) all-
cause mortality.

Results

Our search identified 10 observational studies enrolling 128,094
(5,399 on dialysis) patients who underwent TAVI. Dialysis
patients had a significantly higher rate of short-term and long-
term mortality than non-dialysis patients (odds ratio [95%
confidential interval]: 2.18 [1.64-2.89], P < 0.001, | 2=60%; 1.91
[1.46-2.50], P < 0.001, | 2=80%, respectively). In addition,
dialysis patients had significantly higher rates of short-term life
threatening and/or major bleeding, permanent pacemaker
implantation, and device failure compared to non-dialysis
patients (OR [95% CI]: 1.90 [1.24-2.90], P < 0.001, | 2=67%;
1.33 [1.15-1.53], P < 0.001, | 2=0%; 2.08 [1.05-4.10], P = 0.03,

respectively), but did not have significantly higher rates of
vascular complications and stroke.

Conclusion

Dialysis patients had significantly higher rates of short- and
long-term mortality, short-term life threatening and/or major
bleeding, permanent pacemaker implantation, and device failure
compared to non-dialysis patients. Careful patient selection who
would benefit from TAVI in patients with ESRD requiring dialysis,
is necessary to prevent high-rates of post-procedural
complications.
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Meta-Analysis Evaluating the Effects of Renin-
Angiotensin-Aldosterone System Blockade on Outcomes
of Heart Failure With Preserved Ejection Fraction

Toshiki Kuno, MD, PhD", Hiroki Ueyama, MD®, Tomohiro Fujisaki, MD",

Artemis Briasouli, MD, MPH", Hisato Takagi, MD, PhD", and Alexandros Briasoulis, MD, PhD"*

Clinical trials of renin-angiotensin-aldosterone system (RAAS) antagonists in heart failure
with preserved ejection fraction (HFpEF) have suggested neutral results and treatment is
focused on associated symptoms and comorbidities. MEDLINE and EMBASE were
searched through October 2019 for randomized controlled studies investigating the effects
of different RAAS antagonists in patients with HFpEF. The main outcomes were all-cause
mortality, trial defined cardiovascular mortality, and heart failure (HF) hospitalizations.
To compare different RAAS antagonists, a random-effects restricted-maximum-likelihood
network meta-analysis based on a frequentist framework for indirect and mixed compari-
sons was used. We used p scores to rank best treatments per outcome. Our search identi-
fied 5 eligible clinical trials (PEP-CHF, perindopril; CHARM-preserved, candesartan;
I-PRESERVE, irbesartan; TOPCAT, spironolactone; PARAGON-HF, sacubitril-valsar-
tan and valsartan) enrolling a total 10,523 on RAAS antagonists and 6,259 controls. We
did not identify any statistical difference in all-cause and cardiovascular mortality among
RAAS antagonists and placebo. The combination of sacubitril-valsartan was associated
with significantly decreased HF hospitalization risk compared with controls (odds ratio
0.73, 95% confidence interval 0.61 to 0.87) and angiotensin II receptor blockers (odds ratio
0.80, 95% confidence interval 0.71 to 0.91), without heterogeneity among studies (I> = 0).
Angiotensin receptor neprilysin inhibitor (ARNI) ranked better than other RAAS antago-
nists for HF hospitalizations (p value 0.9). In conclusion, RAAS antagonists do not affect
mortality but the combination of sacubitril-valsartan is associated with lower HF hospital-

izations in HFpEF patients.
2020;00:1-7)

© 2020 Elsevier Inc. All rights reserved. (Am J Cardiol

Heart Failure with preserved ejection fraction (HFpEF)
is the most common type of heart failure (HF) in the elderly
and affects more than 2 million Americans.' Despite its
importance, there are large gaps in our understanding of
treatment of HFpEF. The role of renin-angiotensin-aldoste-
rone system (RAAS) inhibitors in HFpEF remains contro-
versial, with multiple clinical studies showing conflicting
results.” © The PARAGON-HF trial of angiotensin recep-
tor-neprilysin inhibitor (ARNI) in patients with HFpEF did
not show a statistically significant lower rate of hospitaliza-
tion for HF and death from cardiovascular causes but sug-
gested possible benefit among patients with an LVEF <
57% (the median) and among women.” The TOPCAT trial
of spironolactone in patients with HFpEF showed overall
lower hospitalization for HF in the treatment arm.” In this
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bDepartment of Medicine, Icahn School of Medicine at Mount Sinai,
Mount Sinai Beth Israel, New York; “Department of Medicine, Icahn
School of Medicine at Mount Sinai, Mount Sinai St. Luke’s and West,
New York; “Johns Hopkins Medicine, Department of Medicine, Baltimore,
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manuscript received and accepted January 17, 2020.
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context, we performed a net-work meta-analysis of the
main randomized controlled trials (RCTs) in the field” *’*
to compare the effects of different RAAS antagonists
with each other and with placebo, with regards to HFpEF
outcomes.

Methods

We conducted a network meta-analysis in accordance
with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guidelines.” A comprehensive literature
search was conducted through September, 2019 in the
MEDLINE and EMBASE database to include all relevant
studies investigating the impact of immunosuppression
strategy after heart transplantation. The search term
included ‘‘heart failure with preserved ejection fraction,’’
“‘angiotensin-converting enzyme inhibitors,”’ ‘‘Angiotensin
Receptor Antagonists,”” “mineralocorticoid receptor antag-
onists,” “aldosterone antagonists,” “angiotensin receptor
neprilysin inhibitor,” and the names of individual angioten-
sin-converting enzyme inhibitors (ACE-I), Angiotensin
Receptor Antagonists (ARB), mineralocorticoid receptor
antagonists (MRA), ARNI agents. There was no language
restriction.

We included RCTs that met the following criteria: the
study was published in peer-reviewed journals; designed to
compare the effects of ACE-I, ARB, MRA, ARNI in the

www.ajconline.org



Antithrombotic Therapy in Patients with Atrial Fibrillation
and Acute Coronary Syndrome Undergoing Percutaneous

Coronary Intervention; Insights from a Meta-Analysis.
Toshiki Kuno?, Hiroki Ueyama?, Tomo Ando®, Alexandros Briasoulis® and
Hisato Takagi!

Background Acute coronary syndrome (ACS) patients are at increased risk for future
adverse cardiac events. The optimal antithrombotic regimen for patients undergoing
percutaneous coronary intervention (PCI) in ACS with concomitant atrial fibrillation
(AF) is largely under investigated.

Method PUBMED and EMBASE were searched through October 2019 for randomized
trials (RCTs) or subgroup analyses of RCTs investigating the efficacy and safety of
different antithrombotic strategies in patients with AF and ACS undergoing PCI. We
compared dual antithrombotic therapy (DAT) vs. triple antithrombotic therapy (TAT).
DAT was defined as vitamin K antagonist (VKA) or direct oral anticoagulant (DOAC)
plus P2Y'12 inhibitor. TAT was defined as VKA or DOAC plus dual antiplatelet therapy
(aspirin plus P2Y12 inhibitor). The primary safety outcome was trial defined primary
bleeding outcome. The primary efficacy outcome was trial defined major adverse
cardiovascular events (MACE).

Results  Our search identified 5 eligible sub-group analyses of RCTs that enrolled a total
of 4,733 patients and compared the two treatment strategies. DAT significantly decreased
the bleeding risk when compared with TDAT (hazard ratio (HR): 0.61; 95% confidential
interval (CI) [0.51-0.71], P < 0.001, 1>=31%). However, there were no significant
differences in MACE between DAT vs. TAT (HR: 1.081; 95%CI: 0.893-1.3123, P =
0.4493, 1=0%).

Conclusion Among In patients with AF and ACS undergoing PCI, DAT was associated
with lower bleeding risk compared with TAT while conferring similar MACE risk. Our
results should be interpreted cautiously since we did not analyze the risk of stent
thrombosis. Therefore, DAT might be the preferred antithrombotic regimen in ACS
patients undergoing PCI with concomitant AF.

Keywords: acute coronary syndrome, atrial fibrillation, antiplatelet therapy, oral
anticoagulant, percutaneous coronary intervention
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Meta-analysis Comparing Direct Oral Anticoagulants
Versus Vitamin K Antagonists After Transcatheter
Aortic Valve Implantation
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Atrial fibrillation (AF) is a common co-morbidity in patients undergoing transcatheter aortic
valve implantation (TAVI), but whether direct oral anticoagulants (DOACs) confer similar
safety and efficacy compared with vitamin K antagonist (VKA) remains unclear in this pop-
ulation. The aim of our study was to investigate the safety and efficacy of DOACs compared
with VKA in patients undergoing TAVI with concomitant indication of oral anticoagulation.
PUBMED and EMBASE were searched through October 2019 for studies comparing
DOAC:s versus VKA in patients undergoing TAVI with indication of oral anticoagulation.
The main efficacy outcomes were all-cause mortality and stroke whereas the main safety out-
come was major and/or life-threatening bleeding. Our search identified 5 eligible studies
including 2,569 patients. Majority of patients had atrial fibrillation as indication of anticoa-
gulation. There were no significant differences in all-cause mortality, major and/or life-
threatening bleeding, and stroke in patients treated with DOACs versus VKA (odds ratio
[OR] 1.07, 95% confidence interval [CI] [0.73 to 1.57], p=0.72, OR =0.85, 95% CI [0.64 to
1.12], p=0.24, OR 1.52, 95% CI [0.93 to 2.48], p=0.09, respectively). In conclusion, in
patients undergoing TAVI with concomitant indication for oral anticoagulation, all-cause
mortality, major and/or life-threatening bleeding, and stroke were similar between DOACs
and VKA. Further large scale randomized controlled trials are needed to search the optimal

oral anticoagulation regimen in this population.

(Am J Cardiol 20203;125:1102—1107)

© 2020 Elsevier Inc. All rights reserved.

Indication of transcatheter aortic valve implantation
(TAVI) has rapidly expanded to now include patients in all
categories of surgical risk with severe aortic stenosis, sup-
ported by randomized control trials showing superiority or
noninferiority of TAVI compared with surgical aortic valve
replacement.' —~ Preexisting atrial fibrillation (AF) and new
onset AF is a common co-morbidity in patients undergoing
TAVI with rates ranging from 32.9% to 46.8% and 7.2 to
8.4%, respectively."“~® These together put this population
at a higher risk for both thromboembolic and bleeding
events.”” Previous randomized control trials comparing
direct oral anticoagulants (DOACs) versus vitamin K antag-
onist (VKA) in nonvalvular AF have demonstrated nonin-
feriority or superiority of DOACs compared with VKA in
both safety and efficacy outcomes.''' However, a recent

“Department of Medicine, Icahn School of Medicine at Mount Sinai,
Mount Sinai Beth Israel, New York, New York; *Division of Cardiology,
Center for Interventional Vascular Therapy, New York-Presbyterian
Hospital/Columbia University Medical Center, New York, New York;
“Division of Cardiology, Heart failure, and Transplantation, University of
Iowa, Towa city, Iowa; 9Division of Cardiology, Icahn School of Medicine
at Mount Sinai, Mount Sinai Beth Israel, New York, New York; *Division
of Cardiology, Keio University School of Medicine, Tokyo, Japan; and
"Division of Cardiovascular Surgery, Shizuoka Medical Center, Shizuoka,
Japan. Manuscript received October 28, 2019; revised manuscript received
and accepted December 30, 2019.

See page 1105 for disclosure information.

*Corresponding author: Tel: (212) 420-2000.

E-mail address: Toshiki.Kuno@mountsinai.org (T. Kuno).

0002-9149/© 2020 Elsevier Inc. All rights reserved.
https://doi.org/10.1016/j.amjcard.2019.12.039

105

study demonstrated that the use of rivaroxaban in patients
with TAVI without AF was associated with increased risk
of thromboembolic events, bleeding events, and all-cause
death.'>'® Optimal anticoagulation strategy, whether
including DOACs or VKA, remains unclear and is actively
debated in this population. Therefore, we conducted a
meta-analysis of studies comparing DOACs versus VKA in
patients undergoing TAVI with a concomitant indication
for oral anticoagulation to explore the safety and efficacy of
DOACSs compared with VKA in this population.

Methods

A comprehensive literature search was conducted to in-
clude all relevant articles from inception to October 13, 2019
in the PUBMED and EMBASE database. There was no
restriction on publication language. The search term included
transcatheter aortic valve implantation or transcatheter aor-
tic valve replacement, or TAVI or TAVR; atrial fibrillation;
venous thromboembolism or VTE; anticoagulation or antico-
agulant or antithrombotic or vitamin K antagonist or VKA or
Coumadin or Warfarin or novel oral anticoagulant or NOAC
or direct oral anticoagulant or DOAC or Dabigatran or
Apixaban or Rivaroxaban or Edoxaban.

Studies were included in our meta-analysis when the fol-
lowing criteria were met: (1) the study was published in
peer-reviewed journals, (2) and compared the use of
DOACSs versus VKA in patients undergoing TAVI with a
concomitant indication of anticoagulation, (3) and reported
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Network Meta-Analysis of Surgical Aortic Valve Replacement and

Different Transcatheter Heart Valve Systems for Symptomatic Severe
Aortic Stenosis

Hiroki Ueyama, MD - Toshiki Kuno, MD, PhD, FESC 2 Tomo Ando, MD,
Kentaro Hayashida, MD, PhD, FESC, FACC, FJCS - Hisato Takagi, MD, PhD
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Aostract Abstract
References
Background
Article Info Although different transcatheter heart valve (THV) systems have
Related Articles been introduced to overcome transcatheter aortic valve

replacement (TAVR) specific complications, head-to-head
comparisons of these THV systems are scarce. The aim of this
study was to compare different THV systems and surgical aortic
valve replacement (SAVR) by conducting a network meta-
analysis.

Methods

PUBMED and EMBASE were searched through November
2019 for studies comparing safety and efficacy of balloon-
expandable valve (BEV), self-expanding valve (SEV),
mechanically-expandable valve (MEV) and SAVR for
symptomatic severe aortic stenosis. Endpoints of short-term at
30 days or at discharge and long-term up to 2 years were
assessed.

Results

We identified 11 randomized controlled trials with a total of
10,300 patients eligible for inclusion in our study. There were no
significant differences in all-cause death among different THV
systems and SAVR both in short- and long-term. Disabling
stroke was significantly lower with MEV compared to BEV and
SAVR (HR 0.31, 95% CI 0.12-0.77; HR 0.33, 95% CI 0.14-0.76,
respectively) in the long-term. MEV was associated with an
increased risk of new permanent pacemaker implantation
compared to BEV, SEV, and SAVR (HR 3.82, 95% CI 1.83-7.97;
HR 1.85, 95% CI 1.02-3.36; HR 5.23, 95% Cl 2.61-10.47,
respectively) in the long-term.

Conclusions

In patients with symptomatic severe aortic stenosis undergoing
intervention, there were no significant differences in all-cause
death among different THV systems and SAVR. MEV had low
frequency of disabling stroke compared to BEV and SAVR, but
had an increased frequency of permanent pacemaker
implantation compared to other interventions.
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Meta-Analysis of Antithrombotic Strategies in Patients with
Heart Failure with Reduced Ejection Fraction and Sinus
Rhythm

Hiroki Ueyama, MD? Hisato Takagi, MD, PhD®,
Alexandros Briasoulis MD PhD¢, Matthew Harrington MD?,
Daniel Steinberg MD?, and Toshiki Kuno, MD, PhD**

Heart failure with reduced ejection fraction (HFrEF) is associated with an increased
risk of thrombotic events. We compared the safety and efficacy of different
antithrombotic strategies for HFrEF and sinus rhythm. PUBMED and EMBASE
were searched through January 2020 for studies comparing oral anticoagulants
versus antiplatelet agents or placebo in HFrEF and sinus rhythm to include in this
network meta-analysis. We identified 5 randomized controlled trials with a total of
9,390 patients randomized to low dose rivaroxaban, vitamin K antagonist (VKA),
antiplatelets, or placebo. Low dose rivaroxaban and VKA did not show a significant
decrease in stroke compared to placebo but were associated with an increased risk
of major bleeding (risk ratio [RR] 6.86, 95% confidence interval [CI] 1.16-40.7; RR
8.62, 95% CI 1.52-48.9, respectively). When compared to antiplatelets, low dose
rivaroxaban and VKA were associated with a significantly decreased risk of stroke
(RR 0.67, 95%CI 0.47-0.96; RR 0.50, 95% CI 0.33-0.76, respectively), but with a
significantly increased risk of major bleeding (RR 1.65, 95% CI 1.16-2.33; RR 2.07,
95% CI 1.51-2.84, respectively). There was no significant difference in these
outcomes between low dose rivaroxaban versus VKA and antiplatelets versus
placebo. There were no significant differences in all-cause mortality, myocardial
infarction or rehospitalization for heart failure among each treatment. In conclusion,
in patient with HFrEF and sinus rhythm, use of oral anticoagulation with or without
antiplatelet agents increases the risk of bleeding without substantial effects on the
risk of ischemic stroke.

Heart failure with reduced ejection fraction (HFrEF) is associated with an increased
risk of thrombogenesis, which may lead to cerebral embolism.!”* Although
anticoagulation with either a vitamin K antagonist (VKA) or a direct oral anticoagulant
(DOAC) is recommended in patients with heart failure with concomitant atrial
fibrillation,* the role of oral anticoagulation therapy in HFrEF and sinus rhythm remains
unclear. Randomized controlled trials (RCTs) assessing the effect of VKA, antiplatelets
or placebo in patients with HFrEF and sinus rhythm have yielded conflicting results.>
The COMMANDER HF trial of rivaroxaban versus placebo in patients with HFrEF with
sinus rhythm showed no significant reduction in a composite outcome of all-cause
mortality, myocardial infarction or stroke.” A meta-analysis of RCTs comparing oral
anticoagulation (VKA or rivaroxaban) to antiplatelets or placebo found anticoagulation
to be associated with a decreased risk of stroke but an increased risk of major bleeding.!”
Rivaroxaban and VKA have not yet been compared in patients with HFrEF and sinus
rhythm. The aim of our study was to perform a network meta-analysis to investigate the
safety and efficacy profile of each type of antithrombotic strategy in patients with HFrEF
and sinus rhythm.
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Meta-analysis of phase-specific survival after elective
endovascular versus surgical repair of abdominal aortic
aneurysm from randomized control and propensity-score
matched studies

Yujiro Yokoyama, MD,? Toshiki Kuno, MD, PhD,® and Hisato Takagi, MD,
PhD,® Easton, Pa; New York, NY; and Shizuoka, Japan

ABSTRACT

Objective: Although endovascular repair (EVAR) for abdominal aortic aneurysm
(AAA) significantly decreases perioperative mortality compared to open surgical repair
(OSR), we have not concluded superiority between EVAR and OSR beyond the
perioperative period. Our aim of this study was to compare phase-specific survival after
EVAR versus OSR.

Methods: The review was conducted according to PRISMA guideline. EMBASE and
MEDLINE were searched up to November 2019 to identify randomized control trials
(RCTs) and propensity-score matched (PSM) studies that investigated >2-year all-cause
mortality (primary outcome) after EVAR versus OSR for intact infrarenal AAA. For
each study, the hazard ratio (HR) with 95% confidence interval (CI) of mortality for
EVAR versus OSR was calculated using survival curves for the following specific
phases: the early-term (0-2 years after repair), mid-term (2-6 years after repair),
long-term (6-10 years after repair), and very long-term (>10 years after repair) periods.
The risk ratio (RR) in the perioperative (in-hospital or 30-day) period was also extracted.
Phase-specific HRs or RRs were separately pooled using the random-effects model.
Sensitivity analyses were performed by removing one study at a time to confirm that
our findings were not derived from any single study. Funnel-plot asymmetry was also
examined using the linear-regression test.

Results: Our search identified 4 RCTs and 7 PSM studies enrolling a total of 106,243
AAA patients assigned to EVAR (n = 53,123) or OSR (n = 53,120). The mortality after
EVAR compared with OSR was significantly lower in the perioperative period (RR,
0.39; 95% CI, 0.29-0.51; P < .00001), and similar in the early-term period (HR, 0.93;
95% CI, 0.84-1.03; P = .16). Notably, significant higher mortality was observed in the
EVAR group compared with the OSR group in the mid-term period (HR, 1.15; 95% CI,
1.03-1.29; P =.01). However, similar mortality was observed between the EVAR group
and the OSR group in the long-term (HR, 1.06; 95% CI, 0.96-1.17; P = .27) and very
long-term (HR, 1.17; 95% CI, 0.93-1.47; P = .19) periods. In sensitivity analyses, the
significant benefit of EVAR in the perioperative period and that of OSR in the mid-term
period were not changed. No funnel plot asymmetry was identified in all analyses.
Conclusions: Compared to OSR, EVAR associated with lower perioperative mortality
and higher mortality in the mid-term period for intact infrarenal AAA. The superiority
of EVAR was absent in the early-term period, and the inferiority of EVAR in the
mid-term period disappeared in the long-term and very long-term periods.

Keywords: Abdominal aortic aneurysm, Endovascular aneurysm repair, Open surgical
repair, Phase specific mortality, Meta-analysis

108



DIABETES RESEARCH AND CLINICAL PRACTICE XXX (XXXX) XXX

Contents available at ScienceDirect

Dlabe’Feg Resear?“ International
and Clinical Practice Diabetes

journal homepage: www.elsevier.com/locate/diabres

Federation

Risk of amputation associated with sodium-
glucose co-transporter 2 inhibitors: A meta-
analysis of five randomized controlled trials

Satoshi Miyashita %, Toshiki Kuno ", Hisato Takagi”, Takehiro Sugiyama “*%,
Tomo Ando’, Nelson Valentin®, Yuichi J. Shimada ?, Masaki Kodaira ",
Yohei Numasawa ", Yumiko Kanei', Sripal Bangalore’

#Department of Medicine, Mount Sinai Beth Israel Medical Center, NY, USA

bDepartment of Cardiovascular Surgery, Shizuoka Medical Center, Shizuoka, Japan

€ Diabetes and Metabolism Information Center, Research Institute, Center for Global Health and Medicine, Japan
4 Department of Health Services Research, Faculty of Medicine, University of Tsukuba, Tsukuba, Japan

€ Department of Public Health/Health Policy, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan
fDepartment of Cardiology, Detroit Medical Center, MI, USA

€ Division of Cardiology, Department of Medicine, Columbia University Medical Center, NY, USA

" Department of Cardiology, Japanese Red Cross Ashikaga Hospital, Ashikaga, Japan

! Department of Cardiology, Mount Sinai Beth Israel Medical Center, NY, USA

JNew York University School of Medicine, NY, USA

ARTICLE INFO

Article history:

Received 9 January 2020
Received in revised form
27 February 2020
Accepted 26 March 2020
Available online xxxx

Keywords:

Sodium-glucose co-transporter 2
inhibitors

Diabetes mellitus

Amputations

ABSTRACT

Amputation has been known to be a rare adverse event of sodium glucose co-transporter-2
(SGLT?2) inhibitors. It remains unclear whether the SGLT2 inhibitor as a class or specific cat-
egories of the SGLT2 inhibitors are linked with an increased risk of amputation. The objec-
tive of this meta-analysis was to investigate the association between the amputation risk
and the use of SGLT2 inhibitors. The main outcome measure was the risk of amputation.
Multiple databases were searched up to February 2020 and data extraction was performed.
Inclusion criteria were randomized controlled trials (RCTs) which reported risk of amputa-
tion with SGLT2 inhibitors over non-SGLT2 inhibitors or placebo. The risk of bias was
assessed by Cochrane bias tool. The initial search yielded 1,873 citations and a total of five
RCTs were included in the meta-analysis. The five included studies evaluated a total of
39,067 patients with diabetes mellitus, including 21,395 patients on SGLT2 inhibitors. The
incidence rate of amputation ranged from 0.36 to 3.18% in the SGLT2 inhibitor group and
from 0% to 2.87% in the control group. Follow up duration ranged from 24 weeks to
4.2 years. Use of SGLT2 inhibitors was not associated with significant increase in the risk
of amputation as compared with controls (OR: 1.31, 95% CI: 0.92-1.87, I = 75%). Subgroup
analysis showed that neither canagliflozin, empagliflozin, nor dapagliflozin associated with
increased risk of amputation. In conclusion, our meta-analysis showed that neither cana-
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Shoko Abe, M.D., Ph.D.1.2

New Strategy for Prevention of Repeat Hypersensitivity Reactions to

The high risk of repeat hypersensitivity reactions to contrast media is well known. A number
of studies have reported on the effectiveness of premedications and changing of the contrast
medium. Recommendations by guidelines have continued to change. A current focus is on
skin testing. The mechanism of repeat hypersensitivity reactions is reviewed and a new strat-
egy for the prevention of repeat adverse reactions is discussed.
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Postoperative atrial fibrillation is associated with delayed early
rehabilitation after heart valve surgery: a multicenter study
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Kentaro IWATA, PT, MSc*, Koji SAKURADA, PT, Ph.D.?, Daisuke OKAMURA, PT®, Masayuki TAHARA, PT’,
Satoshi YuGucHl, PT. Ph.D.*, Kenta KaMisaka, PT, Ph.D.%, Keisuke OURA, PT, MSc', Yuji Mor1, PT*,
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ABSTRACT. Objective: Postoperative atrial fibrillation (POAF) is a common complication after cardiac
surgery. The aim of this multicenter study was to determine the relationship between POAF and patients’
progress in early rehabilitation after heart valve surgery. Methods: We enrolled 302 patients (mean age, 69
£ 10 years) who had undergone heart valve surgery. POAF was monitored using continuous electrocardio-
gram telemetry, and the Short Physical Performance Battery (SPPB) was used to assess lower-extremity
function before surgery and at the time of discharge. Progress in early rehabilitation was evaluated by the
duration from the surgery to independent walking. We determined factors associated delayed early rehabili-
tation and evaluated the interplay of POAF and delayed early rehabilitation in increasing the risk of decline
in lower-extremity function from preoperatively to hospital discharge. Results: Multivariate analysis deter-
mined POAF to be independent predictors of delayed early rehabilitation after heart valve surgery (OR:
3.906, P = .01). The association between delayed early rehabilitation and decline in lower extremity function
was stronger in patients with POAF (OR: 2.73, P =.041) than in those without (OR: 2.22, P = .052). Conclu-
sions: POAF was clinical predictors of delayed early rehabilitation in patients undergoing heart valve sur-
gery. The combination of POAF with delayed early rehabilitation conferred a high risk of decline in lower-
extremity function during hospitalization.
Key words: postoperative atrial fibrillation, heart valve surgery, rehabilitation, lower-extremity function
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In patients who have undergone cardiac surgery, pro-
longed inactivity postoperatively is associated with in-
creased sensation of fatigue and reduced functional capac-
ity". Recently, early rehabilitation has been shown to play
an important role in enhancing postoperative recovery of
physical function during hospitalization after cardiac sur-
gery”'. Studies have reported that early rehabilitation sig-
nificantly reduced both the length of hospital stay and
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Factors Related to Physical Functioning
Decline After Cardiac Surgery in Older
Patients: A Multicenter Retrospective Study

Atsunori ltagaki—, Masakazu Saitoh -, Daisuke Okamura—2-, Tomonori Kawamura-2-, Shota

Otsuka——, Masayuki Tahara—%-, Yuji Mori—, Kenta Kamisaka—2-, Yusuke Ochi—2-, Satoshi

Yuguchi-2, Michitaka Kato -, Tomoyuki Morisawa -2, Tetsuya Takahashi-2-

Abstract

Background: As few studies have examined physical functioning changes after
cardiac surgery, the factors related to the decline in physical functioning remain
unclear. This study aimed to investigate the factors related to physical
functioning decline after cardiac surgery in older patients.

Methods: The final study sample consisted of 523 older (>65 years) patients
(age 74.2+6.1 years, 66% male) who underwent cardiac surgery at 8 Japanese
institutions. We excluded patients who were unable to walk independently or
had a slow gait speed (<0.8m/s) before surgery, and those who were unable to
regain independent walking after surgery. We divided the patients into two
groups, a decline-in-gait-speed group and a non-decline-in-gait-speed group,
according to whether their gait speed was less than 0.8m/s at discharge. We
analyzed patients' clinical characteristics to identify the factors that predicted
the postoperative decline in gait speed.

Results: Eighty-nine patients (17.0%) showed a postoperative decline in gait
speed. Multivariate logistic regression analysis showed that the following factors
predicted a postoperative decline in gait speed: age [odds ratio (OR) 1.06, 95%
confidence interval (Cl) 1.02-1.11]; estimated glomerular filtration rate (OR 0.98,
Cl 0.96-0.99); preoperative gait speed (OR 0.01, CI 0.00-0.08); and the
postoperative day on which the patient could walk independently (OR 1.08, CI
1.02-1.14).
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Effect of Obesity and Underweight Status on
the Hospital-Acquired Functional Decline in
Patients With Cardiovascular Surgery:

An Analysis of Data From a Prospective

Observational Multicenter Cohort Study

Masakazu Saioth-1, Kenta Kamisaka-2-, Michitaka Kato-3-, Kentaro |wata-4, Koji Sakurada-5, Masayuki

Tahara-¢, Keisuke Oura-Z, Yuji Mori-8, Shota Otuka-2, Tomoyuki Morisawa 12, Tetsuya Takahashi-10

Affiliations Expand
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Abstract

Objects: The aim of this study was to determine the association between
underweight or obese status and hospital- acquired functional decline (HAFD)
following cardiovascular surgery.

Methods: We performed a retrospective, observational, multicenter cohort
study of cardiovascular surgery patients between April, 2010, and June, 2017.
Body mass index (BMI) was categorized into four classes: underweight group (<
18.5 kg/m?), normal weight group (18.5 to < 25 kg/m?), overweight group (25 to
< 30 kg/m?), and obese group (> 30 kg/m?). HAFD was defined as a decrease of
at least one point on the short physical performance battery score at discharge,
compared with the preoperative score.

Results: A total of 3,850 adult patients were included in the analysis data set
(median age 72 years, 35% female). A total of 811 (21.0%) patients
demonstrated HAFD: 27.2% in the underweight group, 21.3% in the normal
weight group, 18.8% in the overweight group, and 19.3% in the obese group.
The relative risk for HAFD was 1.381 (95% Cl 1.052-1.814) for the underweight
group versus the normal weight group, although that is comparable to the
obese group after adjustment by confounding factors.
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Exercise-based Cardiac Rehabilitation for
Patients With Catheter Ablation for
Persistent Atrial Fibrillation: A Randomized

Controlled Clinical Trial

Michitaka Kato -+, Michio Ogano -4, Yuji Mori-3, Kaito Kochi-3, Daisuke Morimoto -, Kazuya Kito -3, Fumi

Nihei Green 4, Toshiya Tsukamoto —*, Akira Kubo ', Hisato Takagi >, Jun Tanabe =
Affiliations Expand PMID: 31272205 DOI: 10.1177/2047487319859974
Abstract

Aims: The efficacy and safety of cardiac rehabilitation for patients with persistent atrial fibrillation
who restored sinus rhythm after catheter ablation remains unclear. The aim of the present study
was to evaluate the effects of cardiac rehabilitation on exercise capacity, inflammatory status,

cardiac function, and safety in patients with persistent atrial fibrillation who had catheter ablation.

Methods: In this randomized controlled study, 61 patients treated with catheter ablation for
persistent atrial fibrillation (male, 80%; mean age, 66 + 9 years) were analyzed. Thirty patients
underwent cardiac rehabilitation (rehabilitation group), whereas the remaining 31 patients
received usual care (usual care group). The rehabilitation group underwent endurance and
resistance training with moderate intensity, at least three times per week for six months. Six-
minute walk distance, muscle strength, serum high-sensitivity C-reactive protein, plasma
pentraxin 3, left ventricular ejection fraction and atrial fibrillation recurrence were assessed at

baseline and at six-month follow-up.

Results: In the rehabilitation group, significant increases in the six-minute walk distance,
handgrip strength, leg strength and left ventricular ejection fraction and significant decreases in
high-sensitivity C-reactive protein and plasma pentraxin 3 concentrations were observed at six-
month follow-up compared with baseline (all p < 0.05). No significant changes were observed in
the usual care group. During the six-month follow-up period, the number of patients with atrial
fibrillation recurrence was six (21.4%) in the rehabilitation group and eight (25.8%) in the usual

care group (risk ratio, 0.83; 95% confidence interval, 0.33 to 2.10).
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