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Abstract 

Background  Although transcatheter aortic valve implantation (TAVI) is assumed to be a less invasive therapy in high-
risk patients with aortic valve stenosis (AS), there have been limited data suggesting its beneficial effects on cardiovas-
cular mortality in Japanese patients receiving dialysis therapy.

Methods  Hemodialysis patients with severe AS underwent either TAVI (n = 33) or surgical aortic valve replacement 
(SAVR, n = 25). We compared the postoperative outcomes and perioperative complications, including dialysis-associ-
ated parameters [e.g., intradialytic hypotension (IDH)], between TAVI and SAVR.

Results  A 30-day and 1-year mortality rate was nearly the same among the TAVI and the SAVR group. Incidence 
of permanent pacemaker implantation or other events, including stroke, bleeding and vascular complications, 
in the TAVI group were not different from those in SAVR patients during the 30-day or 1-year postoperative period. 
The incidence of IDH was increased following SAVR (odds ratio (OR) = 11.29 [95% CI 1.29–98.89]) but was not affected 
by TAVI (OR = 1.55 [95% CI 0.24–9.94]). Among the patients aged 75 or older, the incidence of IDH was particularly 
conspicuous in the SAVR group (OR = 15.75 [95% CI 2.30–107.93]). Because there were differences in background data 
(age, EuroSCORE II, and dialysis duration) between these groups, propensity score-matched analysis was conducted 
and showed no difference in the composite event-free probability between the TAVI and the SAVR group over one 
year (p = 0.816).

Conclusions  TAVI offers an alternative strategy to Japanese hemodialysis patients with severe AS, with nearly 
the same incidence of complications as SAVR during 1-year observation.
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Background
Advanced stages of aortic valve stenosis (AS) are associ-
ated with poor cardiovascular outcomes that could cause 
life-threatening events, including severe systolic dysfunc-
tion and arrhythmia. Among patients with end-stage 
kidney disease, valvular heart disease is prevalent and 
aortic valve calcification progresses possibly as a result 
of prolonged exposure to a deranged electrolyte balance, 
which occurs earlier than in the general population [1, 2]. 
In Japan, approximately 350,000 patients receive dialysis 
therapy [https://​docs.​jsdt.​or.​jp/​overv​iew/​file/​2021/​pdf/​
01.​pdf ], and one-fourth of the patients undergo dialysis 
for more than 10  years because of a low rate of kidney 
transplantation [3] [https://​docs.​jsdt.​or.​jp/​overv​iew/​
file/​2021/​pdf/​02.​pdf ]. Given that 36–55% of the dialy-
sis patients are reported to have calcified AS in Western 
countries [2, 4], a larger number of dialysis patients are 
anticipated to have AS in Japan where they have a lengthy 
period of dialysis therapy. Furthermore, the cardiovas-
cular effect of AS appears more conspicuous in hemodi-
alysis patients because of hemodynamic burden during 
every dialysis session. Traditionally, surgical aortic valve 
replacement (SAVR) has been the golden standard for the 
treatment of AS although its implementation still entails 
high mortality in patients with end-stage kidney disease, 
particularly on dialysis therapy [5]. These observations 
strongly urge the necessity for alternative therapeutic 
strategies that could mitigate the burden associated with 
the operative procedure in dialysis patients.

A couple of decades have passed since transcatheter 
aortic valve implantation (TAVI) emerged in 2002 [6]. 
This therapeutic tool was employed in high-risk patients 
and the results were deemed favorable, with nearly com-
parable outcomes and shorter hospital stays than SAVR 
[7]. Hence, TAVI has become a principal therapeu-
tic modality for symptomatic severe AS with high risk. 
In patients on maintenance dialysis, however, TAVI is 
reported to be associated with a higher in-hospital mor-
tality than in those without dialysis therapy [8]. Alterna-
tively, the results from the German Aortic Valve Registry 
have demonstrated that TAVI confers very promising 
outcomes, including a 30-day survival rate, when com-
pared with SAVR [9]. Since there are a growing num-
ber of patients who undergo dialysis therapy for lengthy 
periods in Japan [3], the characterization of the peri- and 
postoperative clinical features and risks entailed among 
dialysis patients receiving TAVI or SAVR is absolutely 
required. Nevertheless, to the best of our knowledge, 
there have hitherto been no studies that attempt to 
make a direct comparison of the clinical results and out-
comes between TAVI and SAVR among Japanese dialysis 
patients. Hence, the efficacy or safety of TAVI in dialysis 
patients has not been fully elucidated.

We therefore evaluated the impact of TAVI on peri-/
postoperative profiles, including dialysis-associated 
clinical parameters, length of hospitalization, and car-
diovascular events in hemodialysis patients with severe 
AS. Furthermore, these results were compared with 
those obtained in patients receiving SAVR.

Methods
This retrospective cohort study evaluates the impact of 
TAVI or SAVR on clinical course and outcomes in Japa-
nese dialysis patients with AS. The study was approved 
by the Ethics Committee of Tokyo Bay Urayasu-Ichi-
kawa Medical Center with waiver of the requirement 
for obtaining informed consent (approval No. 728) and 
was registered at UMIN (ID: UMIN000046157). The 
study was conducted in accordance with the Declara-
tion of Helsinki. Information from medical records was 
deidentified prior to final analysis. The opt-out infor-
mation is available on the following URL (https://​tokyo​
bay-​mc.​jp/​patie​nt-​right/).

Study population
During the period between April 2013 and December 
2021, a total of 58 hemodialysis patients with severe 
AS were referred to our medical center for eligibil-
ity for TAVI or SAVR. Severe AS was defined as (1) an 
aortic valve area < 1.0 cm2, (2) a mean pressure gradi-
ent ≥ 40 mmHg, or (3) a peak aortic jet velocity ≥ 4.0 m/
sec [10].

In February 2021, the Government of Japan has 
approved the extended coverage of health insurance 
over TAVI therapy in dialysis patients with severe AS 
though only specified facilities (i.e., 36 facilities as of 
now), including our hospital, are allowed for its imple-
mentation. For this reason, all patients who visited our 
hospital before January 2021 underwent SAVR, and 
almost all patients have received TAVI thereafter; three 
patients underwent SAVR. For the procedure of TAVI, 
an Edwards SAPIEN (Edwards Lifesciences, Irvine, CA) 
bioprosthesis was used.

The Japanese Circulation Society [10] has made the 
consensus recommendations for operative procedures 
for severe AS though it does not cover dialysis patients 
at present: The patients aged 80 or older should receive 
TAVI and those aged 75 or younger prefer SAVR, with 
due consideration for other factors (e.g., EuroSCORE, 
durability of valves). We therefore determined the 
operative procedures after providing the thorough 
information on the consensus recommendations and 
having full discussion with patients and their families.

https://docs.jsdt.or.jp/overview/file/2021/pdf/01.pdf
https://docs.jsdt.or.jp/overview/file/2021/pdf/01.pdf
https://docs.jsdt.or.jp/overview/file/2021/pdf/02.pdf
https://docs.jsdt.or.jp/overview/file/2021/pdf/02.pdf
https://tokyobay-mc.jp/patient-right/
https://tokyobay-mc.jp/patient-right/
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Study design
The impact of SAVR or TAVI on dialysis-associated 
parameters as well as the incidence of the complica-
tions was assessed. After the implementation of SAVR 
or TAVI, the prescription of hemodialysis was adjusted 
to alleviate hemodynamic instability, and if necessary, 
continuous renal replacement therapy (CRRT) was 
conducted. Furthermore, the incidence of intradialytic 
hypotension during the intermittent dialysis therapy of 
two-week perioperative periods was assessed. Intradia-
lytic hypotension was defined as a fall in systolic blood 
pressure ≥ 20 mmHg/mean blood pressure ≥ 10 mmHg 
from predialysis values and the implementation of two 
responsive measures (dialysis discontinuation, saline 
infusion, etc.) [11].

The incidence of adverse events, including all-cause 
mortality, stroke, bleeding episodes, permanent pace-
maker implantation, vascular complications, and re-
admission, was compared between the TAVI and the 
SAVR group over one year. Composite events were 
defined as presenting with one of the above-described 
events.

Statistical analysis
The results are expressed as the median [lower quar-
tile-upper quartile: IQR]. Data were compared with the 
Mann–Whitney U test or the Wilcoxon signed-rank 
test. The chi-square test, Fisher’s exact test, or McNe-
mar’s test were used to compare categorical variables, 
as appropriate. Kaplan–Meier analysis was used to 
generate survival and composite event-free curves in 
the TAVI and the SAVR group. Comparison between 
two event-free curves was made using the log-rank 
test. Subgroup evaluation, including age, EuroSCORE 
II, and duration of dialysis, was conducted using logis-
tic regression analysis.

To reduce the confounding effects of the covariables 
affecting the outcomes following SAVR/TAVI, the 
source data were re-analyzed after propensity score 
matching. Logistic regression model was applied to 
generate propensity scores for SAVR or TAVI, with 
demographic and risk factors as independent vari-
ables, and caliper width was set at 0.2 or less of the 
standard deviation of the logit of the propensity score. 
The matched pairs were then analyzed with the Wil-
coxon signed rank test or the chi-square/Fisher’s exact 
test, as appropriate.

Statistical analyses were performed using Statistical 
Package for Social Sciences (SPSS) version 25 (IBM 
Japan Ltd, Tokyo, Japan). P values less than 0.05 were 
considered statistically significant.

Results
Baseline characteristics on admission
A total of 58 hemodialysis patients were admitted to 
undergo either SAVR (n = 25) or TAVI (n = 33, Table 1). 
The patients in the TAVI group were older and had 
shorter duration of dialysis therapy, but there was no 
difference in BMI, blood pressure, serum Ca/phos-
phate/intact-PTH, blood hemoglobin, or hemoglobin 
A1c between these groups. No patients aged 81 y/o or 
older were enrolled in the SAVR group, whereas 15 (i.e., 
45.5%) patients were included in the TAVI group. Before 
admission for aortic valve operation, seven patients had 
a history of permanent pacemaker implantation (1 and 6 
patients for SAVR and TAVI group, respectively). Regard-
ing the underlying kidney disease, 28.0% and 30.3% of the 
SAVR and the TAVI group were diabetic nephropathy. 
Chronic glomerulonephritis predominated among the 
SAVR group while nephrosclerosis prevailed in the TAVI 
group.

EuroSCORE II, calculated for evaluation of the risk 
for cardiac surgery [12], was higher in the TAVI group 
(p = 0.036, Table 1). Ejection fraction tended to be lower 
in the TAVI group (p = 0.091), with a larger number of 
patients distributed in the lower categories (p = 0.032). 
No difference in aortic valve area or mean aortic pres-
sure gradient was found between the TAVI and the SAVR 
group.

Changes in cardiac parameters following surgery
Aortic valve areas were improved to nearly the same 
degree in the SAVR and the TAVI group (Additional 
file  1: Table  S1). The implementation of these therapies 
ameliorated cardiac functional parameters, including 
mean aortic orifice pressure gradient, peak aortic jet 
velocity, and ejection fraction, accordingly. Atrial natriu-
retic peptide (ANP) concentrations were unaltered in 
both SAVR and TAVI groups.

Comparison of dialysis‑associated parameters
All of the patients who underwent SAVR received CRRT, 
followed by intermittent dialysis on postoperative day 5 
[IQR: 4–5] and thereafter. In contrast, 87.9% (i.e., 29/33 
cases) of the TAVI patients were able to undergo inter-
mittent dialysis as a re-initiation of renal replacement 
therapy, with a median postoperative day 1 [IQR: 1–1]. 
Length of total hospital stay was 17 [IQR: 13–21] days 
and 23 [IQR: 18.3–27.0] days for TAVI and SAVR group, 
respectively.

In patients who underwent SAVR, the blood pressure at 
the re-initiation of the first postoperative dialysis session 
was lower than that observed at the session before sur-
gery (p < 0.001) whereas no significant decrease was seen 
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in patients treated with TAVI (Additional file 1: Table S2). 
The prescription of intermittent dialysis needed to be 
altered with substantial reductions in Qb, membrane 
area and ultrafiltration rate in the SAVR group, whereas 
modest or no changes in these parameters were noted in 
the TAVI group.

Prior to SAVR or TAVI operation, intradialytic hypo-
tension was observed in 1 patient in the SAVR group 
and 2 patients in the TAVI group (Fig.  1A). During the 
postoperative period, the number of the patients with an 
episode of intradialytic hypotension was increased in the 
SAVR group (from 1 to 8 cases, p = 0.023), whereas no 
increase was seen in the TAVI group (p = 1.0). Subgroup 
analysis showed that the patients aged 75 or older had 

higher incidence of intradialytic hypotension among the 
SAVR-treated patients (odds ratio = 15.75 [95% CI 2.30–
107.93], Fig. 1B).

Comparison of postoperative complications and outcomes
Table 2 shows the incidence of adverse events in SAVR- 
and TAVI-treated patients. Incidence of stroke tended to 
be higher in the SAVR group during the 1-year observa-
tional period (p = 0.075). De novo placement of perma-
nent pacemakers was conducted in only 1 case following 
the SAVR implementation. Other parameters, including 
all-cause mortality, bleeding episodes, device failure and 
hospital re-admission, did not differ between these two 
groups.

Table 1  Baseline characteristics

SAVR surgical aortic valve replacement, TAVI transcatheter aortic valve replacement, BMI body mass index, PAD peripheral artery disease, IQR interquartile range, BP 
blood pressure

SAVR (n = 25) TAVI (n = 33) p value

Age (y/o) 74.0 [68.0–78.0] 79.0 [73.0–82.0]  < 0.001

Male, n (%) 15 (60.0%) 24 (72.7%) 0.306

BMI (kg/m2) [IQR] 20.8 [18.8–22.4] 20.5 [19.7–23.1] 0.869

Duration of dialysis (months) [IQR] 190.0 [92.0–228.0] 81.0 [67.0–152.0] 0.021

Comorbidities

 Diabetes mellitus, n (%) 9 (36.0%) 15 (45.5%) 0.469

 Hypertension, n (%) 21 (84.0%) 29 (87.9%) 0.715

 Permanent pacemaker, n (%) 1 (4.0%) 6 (18.2%) 0.127

 PAD, n (%) 5 (20.0%) 8 (24.2%) 0.760

Underlying kidney disease

 Diabetic nephropathy, n (%) 7 (28.0%) 10 (30.3%) 0.849

 Nephrosclerosis, n (%) 0 (0.0%) 9 (27.3%) 0.007

 Chronic glomerulonephritis, n (%) 16 (64.0%) 6 (18.2%)  < 0.001

 Focal glomerulosclerosis, n (%) 1 (4.0%) 2 (6.0%) 1.0

 Others, n (%) 1 (4.0%) 6 (18.2%) 0.300

Systolic BP (mmHg) 145 [132–171] 147 [112–161] 0.255

Diastolic BP (mmHg) 74 [64–83] 72 [60–77] 0.262

Hemoglobin (g/dL) 11.1 [10.7–11.7] 10.9 [10.4–11.8] 0.494

Hemoglobin A1c (%) 5.6 [5.2–5.9] 5.3 [5.0–5.9] 0.370

Serum albumin (g/dL) 3.4 [3.2–3.5] 3.2 [3.0–3.4] 0.110

Serum Ca (mg/dL) 8.8 [8.4–8.9] 8.7 [8.3–9.1] 0.771

Serum phosphate (mg/dL) 5.3 [4.5–6.3] 4.9 [4.0–5.4] 0.090

Intact PTH (pg/mL) 220 [163–316] 190 [106–253] 0.695

BNP (pg/mL) 538 [271–753] 773 [319–1218] 0.412

Cardiac parameters

 EuroSCORE II, (%) [IQR] 2.50 [2.00–4.23] 3.20 [2.50–6.00] 0.036

 Ejection fraction (%) [IQR] 59.0 [54.0–63.0] 53.0 [38.0–60.0] 0.091

   < 30%, n (%) 0 (0%) 6 (18.2%)

  30% ≤  < 50%, n (%) 5 (20.0%) 10 (30.3%) 0.032

  50% ≤ , n (%) 20 (80.0%) 17 (51.5%)

 Aortic valve area (cm2) 0.71 [0.59–0.73] 0.71 [0.64–0.80] 0.358

 Mean aortic pressure gradient (mmHg) 42.0 [36.0–56.0] 45.0 [38.0–48.0] 0.931
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Kaplan–Meier analyses showed that the 1-year sur-
vival rates did not differ between the SAVR and the 
TAVI group (p = 0.413, Fig.  2A). Likewise, nearly iden-
tical probabilities of composite events were seen in 
these two groups (p = 0.716, Fig. 2B). Subgroup analyses 
showed that among the population with no diabetes, the 
patients treated with SAVR tended to have more com-
posite events than those with TAVI (odds ratio; 3.34 [95% 
CI 0.80–13.94], p = 0.098, Fig.  2C). Other parameters, 
including age, EuroSCORE II, and the duration of dialysis 

therapy, did not have different impacts on the incidence 
of composite events. Moderate paravalvular regurgita-
tion was seen in 2 cases among the TAVI group but was 
not observed in the SAVR group (p = 0.501).

Because there existed significant differences in baseline 
characteristics between the SAVR and the TAVI group 
(i.e., age, duration of dialysis therapy, and EuroSCORE 
II, Table 1), these groups were re-analyzed after propen-
sity score matching. A logistic regression based on these 
three parameters was used to generate propensity scores 

Fig. 1  Incidence of intradialytic hypotension and factors affecting its occurrence during postoperative periods. SAVR; surgical aortic valve 
replacement, TAVI; transcatheter aortic valve implantation. IDH; intradialytic hypotension, HD; hemodialysis

Table 2  Adverse events

SAVR surgical aortic valve replacement, TAVI transcatheter aortic valve replacement

Types of events, n (%)  ≤ 30 days One year

SAVR TAVI p value SAVR TAVI p value

All-cause mortality 0 (0.0%) 0 (0.0%) – 2 (8.0%) 3 (9.1%) 1.0

Bleeding episodes 1 (4.0%) 1 (3.0%) 1.0 3 (12.0%) 1 (3.0%) 0.305

Stroke 1 (4.0%) 0 (0.0%) 0.431 3 (12.0%) 0 (0.0%) 0.075

De novo permanent pacemaker implantation 1 (4.0%) 0 (0.0%) 0.431 1 (4.0%) 0 (0.0%) 0.431

New onset of vascular complications 0 (0.0%) 1 (3.0%) 1.0 0 (0.0%) 1 (3.0%) 1.0

Device failure 0 (0.0%) 3 (9.1%) 0.251 3 (12.0%) 3 (9.1%) 1.0

Re-admission 1 (4.0%) 3 (9.1%) 0.627 10 (40.0%) 11 (33.3%) 0.520
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for SAVR or TAVI. This matching model allocated 11 
subjects to each group and showed no difference in age, 
duration of dialysis therapy or EuroSCORE II between 
these two groups (Additional file  1: Figure S1). Under 
these renewed settings, the incidence of various events 
did not differ between the SAVR and the TAVI group (all-
cause mortality; 2 vs. 1, bleeding episodes; 1 vs. 0, stroke; 
1 vs. 0, new permanent pacemaker implantation; 0 vs. 
0, device failure; 2 vs. 0, re-admission; 4 vs. 2, for SAVR 
and TAVI, respectively). Kaplan–Meier analysis showed 
no difference in the composite event-free probability 
between these two groups (p = 0.816).

Discussion
Aortic valve calcification is commonly observed in 
hemodialysis patients and frequently involves the ste-
nosis of the aortic orifice (i.e., AS) as the most frequent 
valvular heart disease [1, 2]. Several studies show that 
dialysis patients with AS have higher mortality and major 
complications than non-dialysis patients [13]. Tradition-
ally, SAVR was the exclusive way to treat AS in dialysis 
patients but might instead result in unfavorable outcomes 
associated with the cardiac surgery. Alternatively, TAVI 
has been introduced to the treatment of severe AS and is 
implemented even in hemodialysis patients with multiple 

cardiovascular risk factors [8, 9, 13–17]. In Japan, how-
ever, the treatment with TAVI in dialysis patients has 
only very recently been covered by healthcare insurance 
system in 2021. Moreover, there have been reported no 
studies comparing the impact of SAVR and TAVI on the 
short- or long-term outcomes in hemodialysis patients 
with severe AS in Japan.

Comparison between SAVR and TAVI during 30‑day 
postoperative period
Many studies evaluated the impact of TAVI on the post-
operative mortality and adverse events in hemodialysis 
patients with AS and have shown that TAVI constituted 
an effective alternative tool for the treatment of severe 
AS [8, 9, 14–19]. Thus, better 30-day or in-hospital sur-
vival rates with TAVI were reported, compared with 
SAVR in hemodialysis patients though new permanent 
pacemaker implantation was more prevalent among 
the patients with TAVI [9, 18, 19]. In the present study, 
no mortality was found in either SAVR or TAVI group 
during the 30-day postoperative period (Table  2). Fur-
thermore, the incidence of adverse events did not dif-
fer between the SAVR and TAVI group. Alternatively, 
32.0% of the patients with SAVR experienced episodes of 
intradialytic hypotension despite the implementation of 

Fig. 2  Probabilities of survival/freedom from composite events and subgroup analyses for composite events. SAVR; surgical aortic valve 
replacement, TAVI; transcatheter aortic valve implantation, HD; hemodialysis. Composite events include mortality, stroke, bleeding episodes, 
vascular complications, and re-admission
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several preventive measures, including reductions in Qb, 
membrane area and ultrafiltration rate, whereas nearly 
stable dialysis sessions were obtained in the TAVI group 
(Fig. 1A, Additional file 1: Table S2). Furthermore, length 
of hospital stay, generally used as a proxy of efficient hos-
pital management [20], was curtailed in the TAVI group 
[9, 13], which could result in less total cost of hospitali-
zation [18]. In concert, these findings lend support to 
the premise that TAVI confers more favorable results 
than SAVR at least during the short-term postoperative 
period.

Of note, the present study showed that the patients 
treated with SAVR, particularly among the group aged 
75 or older, were associated with markedly higher inci-
dence of intradialytic hypotension than those with TAVI 
(Fig. 1B) despite no differences in cardiac function, ANP 
levels [21] or blood pressure between the SAVR and the 
TAVI group (Additional file 1: Tables S1, 2). It has been 
reported that intradialytic hypotension is more likely to 
occur among elderly patients [22] and is associated with 
the circulatory stress of hemodynamics, including myo-
cardial stunning and brain ischemia [23]. Furthermore, 
several guidelines for the management of AS recommend 
the implementation of TAVI for elderly patients; ESC/
EACTS guidelines propose that TAVI should be con-
sidered for patients aged 75 or older [24]. The Japanese 
guidelines for the management of valvular heart disease 
(JCS/JSCS/JATS/JSVS 2020 Guidelines) also recommend 
TAVI for elderly patients because of the lack of the data 
on long-term durability of the bioprosthetic valve [10]. It 
is reasonably posited therefore that patients aged 75 or 
older favor TAVI rather than SAVR, irrespective of the 
implementation of hemodialysis therapy.

Comparison between SAVR and TAVI during one‑year 
postoperative period
One-year survival rate and the incidence of adverse 
events (bleeding episodes, new permanent pacemaker 
implantation and re-admission) were nearly the same 
between the TAVI and the SAVR group (Fig. 2, Table 2). 
Farber et  al. [9] have also demonstrated that the 1-year 
mortality in hemodialysis patients with TAVI is the same 
as in those with SAVR. Recently, using the United State 
Renal Data System, however, Ogami et  al. [19] have 
shown that TAVI is associated with higher 3-year mortal-
ity than SAVR though TAVI has lower in-hospital mor-
tality. In concert, although TAVI confers favorable effects 
on short-term survival, more substantial evidence needs 
to be accumulated to clarify whether TAVI offers long-
term benefits to dialysis patients with severe AS.

Among dialysis patients with severe AS, a worldwide 
trend shows that the population with SAVR is relatively 
younger and at lower risk than that with TAVI [9, 14]. 

The present study shows that the age and EuroSCORE 
II are higher in the TAVI group than in the SAVR group 
while the duration of dialysis therapy is shorter (Table 1). 
We therefore adopted a propensity score model, which 
yielded 11 matched pairs but no differences in these 
parameters and demonstrated nearly similar composite 
event-free probabilities between the TAVI and the SAVR 
group (p = 0.816, Additional file 1: Figure S1). A couple of 
studies also showed that TAVI was equivalent to SAVR 
in 1-year survival rate among propensity score-matched 
dialysis patients [9, 14]. Obviously, a larger population 
and longer-term evaluation would establish the role of 
TAVI in dialysis patients with severe AS.

Implementation of TAVI in hemodialysis patients in Japan
Although TAVI has been used worldwide as a first-line 
strategy for the treatment of severe AS, particularly in 
elderly patients, its clinical application to dialysis patients 
has not been established fully in Japan where a large 
number of elderly patients undergo dialysis for a lengthy 
period [3]. Indeed, dialysis patients with severe AS pos-
sess multiple high-risk factors for cardiac surgery [13, 
25, 26] and teleologically favor less aggressive modalities 
for the treatment of AS. An early 1-year study evaluat-
ing the efficacy and safety of TAVI in Japanese dialysis 
patients showed that TAVI was a potent and safe tool for 
the treatment of severe AS in patients who were inop-
erable or at too high risk for conventional SAVR [15]. 
The authors also reported that the 3-year mortality and 
the major cardiovascular event-free probability were 
relatively poorer compared with those in non-dialysis 
patients [27]. In the present study, we showed that both 
survival rates and composite event-free probabilities 
in the TAVI group were nearly the same as those in the 
SAVR group over a 1-year period (Fig. 2). Whereas TAVI 
is demonstrated to offer 5-year clinical benefit in non-
dialysis patients [28], the mid-term or long-term impact 
remains undetermined in Japanese hemodialysis patients. 
Furthermore, the durability of bioprosthetic valve over 
a 10-year or longer period is unestablished [10, 29], and 
the sustained exposure to the deranged internal milieu in 
dialysis patients, including mineral and bone disorders, 
may facilitate the development of aortic valve dysfunc-
tion [27, 30]. Hence, the role of TAVI in dialysis patients 
warrants further evaluation.

Conclusions
As improved longevity of dialysis patients, aortic valve 
calcification and the subsequent symptomatic severe 
AS are observed more frequently. In addition to the 
conventional surgical strategy, TAVI offers an alterna-
tive approach in treating severe AS in these patients, 
particularly in Japan where the patient population is 
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getting older and the duration of dialysis period is 
becoming longer. More extended studies will elucidate 
the role of TAVI in the treatment option of severe AS 
among dialysis patients.
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