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Long-term Survival After Surgery Versus Transcatheter

Technique to Treat Degenerated Aortic Bioprostheses

Supervivencia a largo plazo tras el tratamiento quirúrgico frente
al percutáneo de prótesis aórticas degeneradas

To the Editor,

Currently, biological prostheses account for more than 80% of

valves implanted by surgery. The possibility of transcatheter aortic

valve implantation (TAVI) to replace a degenerated biological valve

often tilts the balance towards the use of a bioprosthesis. This type

of intervention is less invasive than open surgery. A meta-analysis

found that hospital mortality rates were similar for TAVI and

surgery.1 However, there is a lack of long-term results. When a

bioprosthesis degenerates, this lack is sometimes used as an

indication for open surgery on a hostile mediastinum that has

already undergone intervention.

The aim of the present study was to compare long-term survival

after TAVI vs open surgery for the treatment of degenerated aortic

bioprostheses.

The study was a retrospective cohort study using prospective

data collection from a digital database. Between January 2012 and

November 2018, we selected all patients undergoing TAVI or open

surgery in our hospital for degenerated bioprosthetic aortic valves.

We excluded patients undergoing other valvular or concomitant

proximal aortic surgery.

The primary objective was to compare long-term survival after

the application of the 2 techniques. The secondary objective was to

determine the combined survival rates and hospital readmission

rates for cardiovascular causes.

Continuous variables are expressed as medians [interquartile

range]. Patients were matched on propensity scores (PS) to

minimize the bias inherent to observational studies. This score

was calculated using logistic regression in which the dependent

variable was TAVI or surgery. In line with expert recommendations,

we selected as independent variables those theoretically related to

survival.2 After we obtained the PS, open-surgery patients with a PS

similar to that of the TAVI group were selected according to the

nearest-neighbor method with replacement. The final balance

between the 2 groups was verified using several statistical methods.

Once the pairs were created, Kaplan-Meier survival curves were

compared using a stratified log-rank test.

The characteristics of the patients and the implanted prostheses

are shown in Table 1. The analyzed cohort was at high surgical risk,

with a EuroSCORE II of 7.1 [5.6-9.7] for TAVI and 8.6 [4.9-10.8] for

surgery.

After 57 matched pairs were created, in-hospital mortality from

surgery and TAVI were 2 (3.5%) and 4 (7%), respectively, with no

significant difference (P = 0.68). Median follow-up was 33.9 [6.5-

50.7] months and there were no losses. The Figure 1 shows the

Kaplan-Meier survival curves. Survival in the surgery group vs the

TAVI group at 1, 3, and 5 years was 77.2% (95% confidence interval

[95%CI] 64.0%-86.1%), 77.2% (95%CI, 64.0%-86.1%), and 67.5%

(95%CI, 51.45-79.3%) vs 94.6% (95%CI, 84.1%-98.2%), 79.9%

(95%CI, 57.9%-91.3%), and 74.5% (95%CI, 50.9%-87.9%), respectively.

As shown in the Figure 1, the log-rank test did not reach

significance for survival (P = .0.25) or for the combined objective

(P = .0.67).

The study included a total of 114 matched patients who

underwent TAVI or surgery for degenerated bioprosthetic aortic

valves. To the best of our knowledge, this series of high-risk

patients is the largest comparative series with the longest follow-

up time published to date.

The superposition of the confidence intervals shows that the

survival curves in both groups are comparable. At 3 and 5 years of

follow-up, survival rates approach 80% and 70%, respectively.

These results are similar to those of Ejiofor et al.3 who recently

compared the 3-year survival of 22 matched pairs. The authors of

that retrospective study suggested that hospital mortality was

similar and that the survival rate was slightly more than 75% in

both groups at 3 years.

Around 70% to 90% of patients with degenerated biological

prostheses do not undergo reoperation and this degeneration

increases the risk of death by 4.5.4 This study shows that TAVI

achieves at least the same 5-year survival rate as surgery and could

reduce the percentage of patients with nonintervened degenerated

bioprosthetic valves who die.

The main limitation of this study is the sample size, which made

it difficult to achieve perfect matching and showed standardized

mean differences of more than 10%. Other potentially relevant

variables, such as the presence of coronary artery disease, the

number of vessels, and the number of aortocoronary grafts, could

not even be included in the creation of the PSs, despite the

differences between the 2 groups. In addition, this study is an

observational single-center retrospective study and was therefore

subject to the possible biases and limitations inherent to this

methodological design. However, given that it is the largest

comparative series published to date, it can be considered to be a

pilot study and a hypothesis generator.

Therefore, in the absence of multicenter studies with large

sample sizes, the present series suggests that the 5-year survival

rate could be the same in both groups.
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Figure 1. A Survival after TAVI vs surgery. B: Survival or readmission after TAVI vs surgery. 95%CI: 95% confidence interval; TAVI: transcatheter aortic valve implantation.

Table 1

Baseline Variables Before and After Matching

Raw Data Matched Data

Variable TAVI Surgery SMD TAVI Surgery SMD

Patients, n 57 97 57 57

Age, y 79.82 74.98 0.55 79.82 78.81 0.11

Women 29 (50.9) 42 (43.3) 0.14 29 (50.9) 35 (61.4) -0.21

Creatinine clearance, mL/min 69.33 68.16 .05 69.33 70.91 -0.06

COPD 7 (12.3) 6 (6.2) .21 7 (12.3) 1 (1.8) .36

Peripheral vascular disease 3 (5.3) 4 (4.1) .05 3 (5.3) 0 .24

Mobility abnormalities 7 (12.3) 6 (6.2) .21 7 (12.3) 3 (5.3) .24

Critical preoperative status 3 (5.3) 21 (21.7) -0.50 3 (5.3) 3 (5.3) 0

NYHA

I 3 (5.3) 5 (5.2) 3 (5.3) 3 (5.3)

II 5 (8.8) 34 (35.4) -0.67 5 (8.8) 6 (10.5) -0.04

III 36 (63.2) 51 (53.1) .20 36 (63.2) 32 (56.1) 0.14

IV 13 (22.8) 7 (7.2) .48 13 (22.8) 16 (28.1) -0.15

Angina IV CCS 4 (7) 18 (18.6) -0.35 4 (7) 1 (1.8) .15

Left ventricular function, % 60 (49-62) 60 (50-63) -0.14 60 (49-62) 51 (50-60) .16

Urgent surgery 8 (14) 32 (33) -0.46 8 (14) 6 (10.5) .08

PASP, mmHg 38.51 36.83 .12 38.51 38.91 -0.02

EuroSCORE II 8.34 13.01 -0.41 8.34 11.14 -0.25

Degenerated prosthesis TAVI Surgery TAVI Surgery

Sorin Mitroflow 57 (100) 62 (63.9) 57 (100) 45 (80)

St Jude Epic 18 (18.6) 4 (7)

St Jude Biocor 4 (4.1) 4 (7)

Edwards Perimount 1 (1.03) 2 (3.51)

Sorin Perceval 1 (1.03)

Medtronic Mosaic 3 (3.1) 2 (3.51)

Toronto stentless 8 (8.2)

Implanted prosthesis TAVI Surgery TAVI Surgery

Medtronic Core-Valve 11 (19.3) 11 (19.3)

Medtronic Evolut 46 (80.7) 46 (80.7)

St Jude Trifecta 27 (17.5) 21 (36.8)

Sorin Mitroflow 18 (11.7) 15 (26.3)

St Jude Regent 28 (18.2) 9 (15.8)

Carbomedics Top Hat 15 (9.74) 8 (14)

Medtronic ATS 2 (1.3) 1 (1.75)

Edwards Magna 5 (3.3) 1 (1.75)

Edwards Perimount 1 (0.7) 1 (1.75)

Carbomedics 1 (0.7) 1 (1.75)

CCS, Canadian Cardiovascular Society; COPD, chronic obstructive pulmonary disease; NYHA, New York Heart Association functional class; PASP, pulmonary artery systolic

pressure; SMD, standardized mean difference; TAVI, transcatheter aortic valve implantation.

Note: The table shows baseline variables, EuroSCORE II, and the type of implanted prostheses, as well as the raw data and data after propensity score matching. Unless

otherwise indicated, values are expressed as n (%) or median [interquartile range].
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Cardiopulmonary Resuscitation With Percutaneous

ECMO in Refractory In-hospital Cardiac Arrest:

A Single-center Experience

Reanimación cardiopulmonar con ECMO percutáneo en parada
cardiaca refractaria hospitalaria: experiencia de un centro

To the Editor,

Refractory in-hospital cardiac arrest (RIHCA) refers to an arrest

that persists beyond 10 minutes of advanced cardiopulmonary

resuscitation.1,2 The probability of return of spontaneous circula-

tion drops rapidly after 15 minutes, and survival is less than 5%.2,3

Most RIHCAs due to ventricular fibrillation are secondary to heart

disease, especially acute coronary syndrome, for which revascu-

larization is essential but normally not possible without return of

spontaneous circulation.

In this context, there is a role for venoarterial extracorporeal

membrane support oxygenation (VA-ECMO), or ‘‘extracorporeal CPR’’

(E-CPR). In previous series, E-CPR helped reach survival rates of more

than 25%.4,5However, barriers to its use include availability, potential

complications, and the need for a team specialized in its implantation

and management.

We report here on the experience of our center, in which VA-

ECMO was considered in RIHCA with early (< 5 minutes) initiation

of basic CPR, with the call for ECMO made after 10 minutes of

advanced life support. The interventional cardiologist implanted

the device (Cardiohel) via percutaneous cannulation with fluoros-

copy guidance (if implanted in the cardiac catheterization

laboratory) and/or ultrasound (transesophageal ultrasound was

not used routinely). Implantation was performed at the site of

RIHCA occurrence to minimize the time to E-CPR. All cases were

attended by 2 clinical cardiologists, 2 catheterization laboratory

nurses, and 1 or 2 interventional cardiologists. The priming of the

ECMO was managed by the nurses or clinical cardiologists (who

had undergone a specific training period). Patients were subse-

quently transferred to the catheterization laboratory or the

coronary care unit.

Between November 2013 and October 2018, E-CPR was used in

25 patients. The baseline patient characteristics are shown in

Table 1. The mean age was 54.2 years, 80% were men, and 76% of

cases were due to acute myocardial infarction. ECMO placement

was performed in the catheterization laboratory in 13 patients

Table 1

Patient characteristics

Patients, n 25

Men 20 (80)

Age (y) 54.1 � 11.01

Cause of arrest

Acute myocardial infarction 19 (76)

Pulmonary embolism 2 (8)

Chronic cardiac graft failure 1 (4)

Electrical storm (dilated cardiomyopathy) 1 (4)

Anaphylaxis to gadolinium (hypertrophic cardiomyopathy) 1 (4)

Airway obstruction due to lymphoma 1 (4)

First recorded rhythm

Ventricular fibrillation 11 (44)

Ventricular tachycardia 3 (12)

Pulseless electrical activity 5 (20)

Asystole 6 (24)

Location of CPR

Catheterization laboratory 13 (52)

CCU 5 (20)

Emergency department 4 (16)

Thoracic surgery operating room 1 (4)

Radiology 1 (4)

Cardiology ward 1 (4)

Time of implantation

Working hours: Monday to Friday, 8.00-22.00 18 (72)

Out-of-hours code 7 (28)

Time

From decision to starting implantation (min) 6.8 � 5.48

For cannulation (min) 28.7 � 9.80

Total CPR (min) 43.8 � 11.02

Hypothermia 9 (36)

Preimplantation LVEF (%) 27.2 � 20.87

Preimplantation lactate (mmol/L) 12.5 � 4.40

ECMO duration (d) 2 [1-4]

Intra-aortic counterpulsation balloon 17 (68)

Impella CP 3 (12)
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