CLINICAL RESEARCH

INTERVENTIONS FOR VALVULAR DISEASE AND HEART FAILURE
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Abstract

Aims: To assess outcomes of TAVR as a rescue therapy in patients with cardiogenic shock due to acutely
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Methods and results: Of 771 high-risk patients who underwent TAVR, 27 (3.5%; 78+9 years; 12 men)
were treated emergently due to acutely decompensated aortic stenosis with cardiogenic shock. SAPIEN and
CoreValve prostheses were implanted in 11 and 16 patients, respectively: the transfemoral access route was
used in 25. Three patients died within 72 hours of successful valve deployment, and a further six died within
amonth, giving a 30-day mortality of 33.3%, which was significantly higher than in electively treated patients
(7.7%, p<0.0001). Univariate predictors of 30-day mortality in cardiogenic-shock patients were baseline car-
diac output <3.0 1/min, reduced cardiac power index, impaired renal function, and mechanical ventilation,
as well as severe acute kidney injury after TAVR. Estimated one-year survival was 59.3% in emergently and
82.7% in electively treated patients (p=0.0009). However, 30-day landmark analysis showed no difference in
cumulative survival between TAVR modalities. In cardiogenic-shock patients without concomitant reduced

cardiac output and impaired renal function at baseline (n=22), estimated one-year survival was 72.7%.

Conclusions: TAVR should be considered a reasonable rescue therapy in patients with cardiogenic shock
secondary to decompensated aortic stenosis.
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Introduction
Calcific aortic stenosis (AS) is the most common acquired valvular
heart disease in adults next to mitral regurgitation'. With a mortality
risk of up to 50% within 12 months, the prognosis of untreated AS
is poor?. Patients in cardiogenic shock due to decompensated severe
AS have an even poorer prognosis, and they also have an extremely
high operative risk (up to 21% operative mortality) for surgical aor-
tic valve replacement®. Another therapeutic option in such patients
is percutaneous balloon aortic valvuloplasty (BAV), first described
by Cribier et al in 1986*. BAV can be a life-saving treatment option
in patients with cardiogenic shock due to severe AS*’; however,
there is still an excessively high in-hospital mortality rate of up
to 70% after rescue BAV and also a high incidence of valvular
restenosis®®. Transcatheter aortic valve replacement (TAVR) has
been successfully introduced for the treatment of severe valvular
aortic stenosis in elective high surgical risk as well as inoperable
patients*’. However, the current guidelines on the management of
valvular heart disease consider haemodynamic instability a relative
contraindication for TAVR, implying that the intervention may only
be performed if the benefits are thought to outweigh the risks!’.
The aim of the present study was to assess the periprocedural and
one-year outcomes of TAVR as a life-sustaining rescue therapy in
patients with acute cardiac decompensation due to severe valvular AS.

Methods
PATIENTS
Between August 2008 and September 2013, a total of 771 high-risk
patients underwent TAVR at our institution. With growing experi-
ence, starting with patient #165, all consecutive patients in cardio-
genic shock due to acutely decompensated AS were also treated; they
were all catecholamine (norepinephrine and dobutamine) dependent
at baseline and had been transferred from the intensive care unit to
undergo TAVR. In cases of hypoxaemia, patients were intubated and
mechanically ventilated. The reason for hypoxaemia was the presence
of lung oedema and pneumonia. All patients in need of mechanical
ventilation were intubated on the intensive care unit before TAVR.
In this study, in accordance with the [ABP-SHOCK Il trial, a patient
was considered to be in cardiogenic shock “if he or she had a systolic
blood pressure of less than 90 mmHg for more than 30 minutes or
needed infusion of catecholamines to maintain a systolic pressure
above 90 mmHg, had clinical signs of pulmonary congestion, and
had impaired end-organ perfusion. The diagnosis of impaired end-
organ perfusion required at least one of the following: altered mental
status; cold, clammy skin and extremities; oliguria with urine output

of less than 30 ml/h; or serum lactate level higher than 2.0 mmol/I”"!.

TAVR

Decompensated AS was established as the cause of the patients’
haemodynamic predicament by angiographic exclusion of rel-
evant coronary artery stenoses or occlusions immediately before
TAVR. There were no patients with decompensated AS and sig-
nificant untreated coronary artery disease. All patients were dis-
cussed within a Heart Team consisting of at least one interventional

Emergency TAVR in cardiogenic shock

cardiologist and one cardiac surgeon. All patients had, accord-
ing to current guidelines, symptomatic severe valvular AS (aortic
valve area <1.0 cm? or mean transvalvular aortic pressure gradi-
ent >40 mmHg) and a noticeably raised operative risk (logistic
EuroSCORE >20% or the presence of other risk factors contraindi-
cating surgical valve replacement). All procedures were performed
in a hybrid operating room. Details of the TAVR procedure using
either the balloon-expandable SAPIEN/SAPIEN XT (Edwards
Lifesciences Inc., Irvine, CA, USA) or the self-expanding
CoreValve® (Medtronic, Minneapolis, MN, USA) prosthesis have
been described previously”'2. In short, measurement of the annulus
was performed by transoesophageal echocardiography and angiog-
raphy of the aortic root; a pigtail catheter with radiopaque mark-
ers was used for measurement of the iliac arteries. No computed
tomography scan was performed in patients with cardiogenic shock
because of their haemodynamic instability. The decision on the type
of prosthesis was based on anatomical conditions (the CoreValve
prosthesis was preferred for smaller vessel or larger annulus sizes).
In cases of haemodynamic instability, patients were placed on car-
diopulmonary bypass in the hybrid operating room immediately
before TAVR at the discretion of the interventionalist; cardiopul-
monary bypass was discontinued in the hybrid operating room upon
successful deployment of the prosthetic valve. Outcome parameters
were classified according to the VARC-2 criteria’®.

INVASIVE HAEMODYNAMICS

Right-heart catheterisation was performed in all patients with a 7 Fr
Swan-Ganz catheter (Edwards Lifesciences) before and after TAVR.
Right atrial pressure, systolic, diastolic and mean pulmonary artery
pressures, as well as pulmonary capillary wedge pressure were
recorded. Cardiac output and stroke volume were determined using
the thermodilution method. For patients in cardiogenic shock, the
cardiac power index (CPI) was calculated as CPI [W/m?]=mean
arterial pressure [mmHg] x cardiac index [I/min/m?] x 0.0022. Mean
and maximum transvalvular aortic pressure gradients were meas-
ured, and the aortic valve area was calculated immediately before
and after TAVR using the Gorlin formula.

FOLLOW-UP
After hospital discharge, follow-up was scheduled at 30 days, six
and 12 months.

ETHICS
Written informed consent was obtained from all patients or their

representatives.

STATISTICS

Continuous variables are described as means and standard devia-
tions if normally distributed, or as medians plus interquartile range
if not. Differences between continuous variables were analysed
with t-tests if data were approximately normally distributed, and
with the Wilcoxon-Mann-Whitney test in cases of non-normally
distributed data and markedly unequal group sizes. Categorical
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variables are described with absolute and relative frequencies.
Differences between categorical variables were evaluated with the
chi-square test or with Fisher’s exact test in case of small expected
cell frequencies. Fisher’s exact test was also used to compare mor-
tality rates between the emergency and elective TAVR groups at
30 days after TAVR. Survival curves were estimated by the Kaplan-
Meier method, and the log-rank test was used to assess survival
differences. Binary logistic regression analysis was used to deter-
mine variables predictive of 30-day mortality in cardiogenic-shock
patients. For overall tests, a two-tailed p-value <0.05 was consid-
ered statistically significant. All calculations were performed using
the SAS software version 9.3 (SAS Institute, Cary, NC, USA).

Results

PATIENTS

The mean age of the 771 patients (361 men [46.8%]) was 80+7 years.
Of these, 27 patients (3.5%) were treated as emergency cases due
to acutely decompensated severe AS with cardiogenic shock,
whereas 744 patients underwent elective TAVR. Demographic data
and comorbidities according to TAVR modality (elective vs. emer-
gent) are presented in Table 1. Patients with cardiogenic shock had
a significantly higher logistic EuroSCORE and suffered more often
from chronic kidney disease and pulmonary hypertension.

Table 1. Baseline patient characteristics.

Elective | Emergency

TAVR (n=744) |TAVR (n=27)| V21U

Age, years 807 78+9 0.2806
Male gender, n [%] 349 [46.9] 12[44.4] | 0.8010
BMI, kg/m? 26.0+4.7 27.1+6.1 0.3463
Logistic EuroSCORE, % 24.2+16.1 60.4+21.1 | <0.0001
Pulmonary hypertension, n [%] 273 [38.4] 18[66.71 | 0.0032
Arterial hypertension, n [%] 620 [86.7] 22(81.5] | 0.3937
CAD, n [%] 44116171 19[70.4]1 | 0.3610
Previous cardiac surgery, n [%] 148 [20.7] 7125.9] | 0.5120
Chronic kidney disease 283[39.6] 17163.0] | 0.0151
(GFR <60 ml/min), n [%]
Diabetes mellitus, n [%] 219[30.6] 11[40.7] | 0.2648
Atrial fibrillation, n [%] 320[44.8] 14151.91 | 0.4669
PAD, n [%] 166 [23.2] 9[33.3] | 0.2242
COPD, n [%] 120[16.8] 6[22.2] | 0.4367
Previous stroke, n [%] 101 [14.1] 4[14.8] | 0.7847
Systolic blood pressure <90 mmHg or - 271[100]
need of catecholamines, n [%]
Clinical signs of pulmonary congestion - 271[100]
Signs of impaired end-organ perfusion

Altered mental status - 20[74.1]

Cold, clammy skin and extremities - 22 [81.5]

Oliguria - 10[37.0]

Serum lactate >2.0 mmol/I - 211[77.8]
Heart rate/min 14+22 93+16 0.0002

BMI: body mass index; CAD: coronary artery disease; COPD: chronic obstructive pulmonary

disease; GFR: glomerular filtration rate; PAD: peripheral artery disease

Baseline echocardiographic variables according to TAVR modal-
ity are listed in Tahle 2 and reveal a significantly smaller aortic
valve area, as well as a lower prevalence of moderate or severe
aortic regurgitation and a lower left ventricular ejection fraction, in
emergently treated patients.

Table 2. Baseline echocardiographic variables.

Elective TAVR| Emergency value
(n=744) |TAVR(n=27)] 7
Aortic valve area, cm? 0.8+0.3 0.7+0.2 0.0015

<1.0cm? n[%]

Mean transvalvular aortic pressure
gradient, mmHg

>40 mmHg, n [%]

Maximum transvalvular aortic pressure
gradient, mmHg

Moderate/severe AR, n [%] 221[31.3] 3[11.5] 0.0317
Moderate/severe MR, n [%] 366 [51.6] 14 [53.9] 0.8180
LVEF, % 52.4+13.2 39.5+154 | <0.0001
LVEF <35%, n [%] 134[18.0] 15[55.6] <0.0001
AR: aortic regurgitation; LVEF: left ventricular ejection fraction; MR: mitral regurgitation

529/606 [87.3]| 23/23[100] 0.0974
384+156 | 35.1+16.8 0.3584

221/488 [45.3]| 8/19[42.1] 0.8191
63.0+24.1 | 52.6+22.3 0.0659

Before TAVR, patients with cardiogenic shock had significantly
higher pulmonary artery pressures, higher pulmonary capillary
wedge and right atrial pressures, and a significantly lower stroke
volume (Table 3). Immediately after TAVR (with cardiogenic-shock
patients still on catecholamines), mean pulmonary artery pressure
and right atrial pressure were still significantly higher, and stroke vol-
ume significantly lower, in patients with cardiogenic shock than in
electively treated patients (Table 3). Patients were carefully weaned
off catecholamines in the next two to three days after TAVR.

OUTCOMES
Acute device success according to the VARC-2 definition (i.e.,
correct positioning of single valve prosthesis in proper location,
with intended valve performance and no death <72 hours'®) was
achieved in 24 patients with cardiogenic shock (88.9%) and in 673
electively treated patients (90.5%, p=0.738). The three device fail-
ures in the cardiogenic-shock group were due to intraprocedural
death (n=1) or post-procedural death within 72 hours (n=2).
Cardiopulmonary bypass was necessary in 25.9% of the cardio-
genic-shock patients yet only 2.4% of electively treated patients
(p<0.0001). The types of valve prosthesis and access routes
employed in this study are shown in Figure 1. CoreValve and
SAPIEN prostheses were implanted in almost equal measure and
the transfemoral access route was most frequently used (92.6% of
emergently treated and 78.4% of electively treated patients), with
no statistically significant difference between the treatment modal-
ities. There were no significant differences in the occurrence of
major or minor vascular complications; however, patients with car-
diogenic shock significantly more often developed acute kidney
injury (AKI) of Acute Kidney Injury Network stage 3'* after TAVR
(Table 4). The amount of contrast volume administered during the
procedures was not different between electively and emergently



Table 3. Haemodynamic variables.

Emergency TAVR in cardiogenic shock

Pre-TAVR Post-TAVR
Elective Emergency Elective Emergency
(n=744) (n=27) (n=744) (n=27)
Aortic valve area, cm? 0.8+0.4 0.8+0.2 0.9231 2.0£0.6 2.0+0.4 0.5941
<1.0 cm?, n [%] 474/550 [86.2]| 27 [100] 0.0372
Mean transvalvular aortic pressure gradient, mmHg 40.7+£16.8 37.0+£16.5 0.1161 9.6+7.0 8.7+4.1 0.9905
>40 mmHg, n [%] 245/495 [49.5]| 81[29.6] 0.0492
Peak transvalvular aortic pressure gradient, mmHg 42.8+24.4 42.2+24.3 0.7526 3.7+£5.4 2.2+4.0 0.0129
Pulmonary artery Systolic 44.4+15.3 50.7+15.3 0.0260 | 45.8+15.4 | 52.6x18.0 0.0624
PRSI, (il Diastolic 18.3+7.8 25.0£7.8 | <0.0001 | 19.1x7.8 | 23.3+11.1 | 0.0558
Mean 27.0+£9.6 33.9+9.2 0.0003 27.9+9.9 33.3x12.8 0.0272
Pulmonary capillary wedge pressure, mmHg 18.7+8.4 25.6+8.8 0.0001 20.3+8.8 22.1+10.9 0.3839
Right atrial pressure, mmHg 10.4+5.9 15.4+5.7 0.0008 10.8+£5.6 14.2+6.8 0.0125
Cardiac output, I/min 4.3+1.4 4.2+1.3 0.9929 4.5+1.5 4.6x1.3 0.5602
Cardiac power index, W/m? - 0.37+0.13 - 0.40+0.18
<0.40 W/m?, n [%] - 16/26 [61.5] - 16/25 [64.0]
Stroke volume, ml 70.7+24.6 59.2+25.1 0.0104 | 70.9+24.6 | 58.0+21.2 0.0082

treated patients (Table 4). Four cardiogenic-shock patients became
temporarily dialysis-dependent.

Survival up to one year was significantly worse in emergently
as compared to electively treated patients, with Kaplan-Meier esti-
mates of survival at 30 days of 66.7% and 92.3% and at one year of
59.3% and 82.7%, respectively (Figure 2). The statistically highly
significant difference in survival curves (p=0.0009) was apparently
due to the significantly increased 30-day mortality rate in emergently
treated patients. Within 30 days of TAVR, nine (33.3%) of the 27
cardiogenic-shock patients had died, as opposed to 56 (7.7%) of 729
electively treated patients (p=0.0002). A 30-day landmark analysis of
cumulative survival showed no difference between emergently and
electively treated patients once they survived 30 days (Figure 3).
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In the nine patients with cardiogenic shock who died within
30 days of TAVR, the predominant cause of death was pneumo-
nia and sepsis (six patients [66.7%]) rather than cardiovascular
(three patients). These nine patients differed significantly from the
18 cardiogenic-shock patients who survived 30 days with respect
to the prevalence of baseline cardiac output <3 1/min (55.6% vs.
44.4%, p=0.0235), intubation with mechanical ventilation (88.9%
vs. 33.3%, p=0.0128), and chronically impaired renal function
(100% vs. 55.6%, p=0.0258); moreover, the former patients pre-
sented with a significantly lower cardiac power index (0.28 W/m?
vs. 0.40 W/m?, p=0.0263) (Table 5). Of note, all five cardiogenic-
shock patients in whom both reduced cardiac output and impaired
renal function were present died within 30 days. In the remaining
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Figure 1. Bypes of valve prosthesis and vascular access according to TAVR modality. A) Valve prosthesis types were used in almost equal

measure in both patient groups. B) Transfemoral vascular access was used in 93% of emergently treated patients and in 78% of electively

treated patients.
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Table 4. In-hospital outcomes according to VARC-2 criteria.
Elective TAVR | Emergency

(n=144) | TAVR(n=27) | Pvalue

Device success, n [%] 673190.5] 24 (88.9] 0.7375
AR post procedure, n [%]* 0.5089

None/mild 655/734[89.2] | 25/26[96.2]

Moderate/severe 79/734[10.8] 1/26 [3.8]
Cardiopulmonary bypass, n [%] 18[2.4] 7125.9] <0.0001
Stroke, n [%] 26 [3.5] 1[3.7] >0.9999
Life-threatening bleeding, n [%] 5[0.7] 010.0] >0.9999
Major bleeding, n [%] 30 [4.0] 1[3.7] >0.9999
Major vascular complication, n [%] 32[4.3] 1[3.7] >0.9999
Minor vascular complication, n [%] 125[16.8] 8129.6] 0.1138
New pacemaker, n [%] 153[20.6] 3[11.1] 0.2297
Contrast agent, mI" 130 (90-200) | 150 (98-205) 0.4478
Acute kidney injury stage 3, n [%] 3715.0] 8129.6] 0.0001
*Prevalence in surviving patients (10 electively treated patients and 1 cardiogenic-shock
patient died intraprocedurally). "Median (interquartile range). AR: aortic regurgitation

22 patients (81.5%), the Kaplan-Meier estimate of one-year sur-
vival was 72.7% (95% ClI, 54.1%-91.3%)).

On univariate logistic regression analysis, the odds ratio (OR)
of death within 30 days in emergently treated patients was 10.0
(95% CI, 1.39-71.9; p=0.022) for cardiac output <3.0 I/min, 16.0
(95% CI, 1.61-159; p=0.018) for intubation with mechanical ven-
tilation, and 0.39 (95% CI, 0.15-0.97; p=0.043) for a 0.10 W/m?
increase in cardiac power index. Since AKI stage 3 occurred in six
(66.7%) of the nine patients who had died by 30 days and in only
two (11.1%) of the 18 patients who survived 30 days (p=0.0061),
this post-TAVR complication was associated with an OR of 16.0
(95% CI, 2.12-121; p=0.007). A multivariate analysis was not pos-
sible because of the low number of emergently treated patients.

Functional status at one year was assessed in 14 cardiogenic-
shock patients, with 10 patients (71.4%) in New York Heart

92.3
100 11, [90.4, 94.3] 827
[80.0, 85.5}
% —
g
Se{ 66.7 :
= [48.9, 84.4] 99.3
@ [40.7,77.8]
24
k]
2 p=0.0009
3 |——Elective
——Emergency [1=95% Cl
0 0 3 6 9 12
Patients at risk Months after TAVR
Elective 129 673 644 623 596 532
Emergency 21 18 17 16 16 14

Figure 2. Cumulative survival curves according to TAVR modality.
Thirty-day survival in emergently treated patients (blue survival
curve) was 66.7%, significantly lower than in electively treated
patients (92.3%, red survival curve). The difference in overall
survival was maintained at one year. CI: confidence interval
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Figure 3. Thirty-day landmark analysis of cumulative survival curves
according to TAVR modality. Exclusion of all patients who died
within 30 days of TAVR revealed that survival up to one year was not
different between treatment modalities once patients survived

30 days. CI: confidence interval

Table 5. Comparison of patients in cardiogenic shock according
to vital status at 30 days.

Deceased at| Alive at

30 days 30 days | p-value

(n=9)

(n=18)

Contrast volume, m[ 140 (99-220) | 170 (88-202) | 0.9229
Intubated and on mechanical ventilation, n [%] | 8 [88.9] 6[33.3] 0.0128
Chronic kidney disease* at baseline, n [%] 9[100] 10[55.6] | 0.0258
Cardiac power index, W/m? 0.28+0.11 0.40+0.12 | 0.0263
Cardiac output <3.0 I/min, n [%] 5[55.6] 2[11.1] 0.0235

*Glomerular filtration rate <60 ml/min. "Median (interquartile range).

Association Class I (n=4) or II (n=6), and four in Class III. Two
further patients who had survived 30 days did not complete one
year of follow-up.

Discussion

MAJOR FINDINGS

The present study has shown that emergency TAVR using predomi-
nantly transfemoral access in patients presenting with cardiogenic
shock secondary to acutely decompensated valvular AS is feasible,
with a device success rate of 89%, no increase in periprocedural
complications, and an acceptable 59% probability of one-year sur-
vival. Obviously, baseline conditions in emergently treated patients
were significantly worse than in electively treated patients, with
markedly increased logistic EuroSCORE, a high prevalence of
pulmonary hypertension and chronic kidney disease, and compro-
mised left ventricular function in the former. Moreover, all cardio-
genic-shock patients were catecholamine-dependent and half of
them required mechanical ventilation at the time of TAVR. Despite
the patients’ critical condition, a single prosthetic valve was suc-
cessfully implanted in all, yet three patients died within three days
and a further six patients had died by 30 days. These nine deaths

were predominantly due to non-cardiovascular causes.



The 30-day mortality rate of 33.3% in cardiogenic-shock patients
was significantly higher than the 7.7% observed in electively
treated patients; it was the apparent reason for the former patients’
increased mortality up to one year. However, once emergently
treated patients survived TAVR for 30 days, no statistical difference
in longer-term survival vs. electively treated patients was noted.

The most powerful univariate factors adversely impacting on 30-day
mortality in cardiogenic-shock patients were a baseline cardiac output
<3.0 I/min and reduced cardiac power index, impaired renal function,
the need for mechanical ventilation, and severe AKI post TAVR. The
concomitant presence of reduced cardiac output and impaired renal
function before TAVR entailed death within 30 days in all cases.

CLINICAL RELEVANCE

The data presented herein suggest that TAVR, in experienced
hands, should be considered a reasonable rescue therapy in patients
with cardiogenic shock secondary to acutely decompensated val-
vular aortic stenosis. The only apparent contraindication to this
approach appears to be the concomitant presence of reduced car-
diac output and impaired renal function. Conversely, the probability
of one-year survival, in the roughly 80% of study patients in whom
this adverse combination of baseline comorbidities was not present,
was 73%. Thus, in the majority of patients with cardiogenic shock,
the benefits of the intervention appear to outweigh its risks.

The significantly increased 30-day mortality rate in patients
with cardiogenic shock is of major clinical concern and should be
prophylactically addressed. The main reason for mortality in our
patients with cardiogenic shock was pneumonia and sepsis, con-
cordant with a significantly higher prevalence of mechanical venti-
lation at baseline in patients who died within 30 days as compared
to patients who survived 30 days. Therefore, treatment with broad-
spectrum antibiotics and lung-protective ventilation for pneumonia

and sepsis should be started as early as possible'*.

ALTERNATIVE THERAPEUTIC APPROACHES

In the past, balloon aortic valvuloplasty (BAV) has been regarded as
a bridge to surgery or TAVR in haemodynamically unstable patients
at high surgical risk, and as palliative treatment in patients in whom
neither surgery nor TAVR is an option'’. However, the mean post-
BAV aortic valve area in cardiogenic-shock patients has been reported
at values between 0.80+0.20 cm?'* and 0.84+0.27 cm? 7, which still
represents severe AS in most cases; moreover, in such patients in-hos-
pital mortality after BAV was reported to be as high as 71.4%, with
an increased restenosis rate®®. In carefully selected high-risk patients,
TAVR has already been shown to be superior, in terms of one-year
mortality and functional class, to BAV, surgery, and medication only'¢.
Further study is warranted to clarify whether BAV is beneficial in the
apparently few cardiogenic-shock patients with baseline comorbidi-
ties that make sustained benefit from TAVR unlikely.

The transapical approach to TAVR is currently the most frequently
used after transfemoral vascular access. A surgical team recently
reported their experience with transapical TAVR in 186 patients
with a logistic EuroSCORE >40% and also in 21 cardiogenic-shock

Emergency TAVR in cardiogenic shock

patients with a marginally higher logistic EuroSCORE than in the
presentstudy. They observed an overall one-year survival rate 0of46%
in patients with cardiogenic shock!™!8. Since several studies have
reported higher mortality rates in patients who underwent transapi-
cal rather than transfemoral TAVR!'*?°, we believe that transfemoral
TAVR is a valid choice for patients in cardiogenic shock requiring
urgent treatment. In cases where this approach is not feasible (as in

two of our patients), the transaxillary route may be contemplated.

Limitations

This is an observational study of 771 consecutive patients from
a single centre. In addition, the data represent a retrospective analy-
sis without randomisation. The low number of patients with cardio-
genic shock prohibited multivariate analysis of factors impacting
on 30-day survival. The retrospective character of our analyses
does not take into account that our results may have been affected
by unmeasured confounding variables. Ideally, the value of TAVR
versus other therapeutic measures in patients with aortic stenosis in
cardiogenic shock should be assessed by way of a randomised trial.
However, the ethical issues of such a trial involving patients in an

emergency situation need to be addressed first.

Conclusions

In patients with cardiogenic shock secondary to acutely decompen-
sated valvular aortic stenosis, TAVR using predominantly trans-
femoral vascular access should be considered a viable therapeutic
option despite a 30-day mortality rate of 33%. Careful patient selec-
tion according to baseline comorbidities may lead to cumulative
one-year survival in excess of 70%. Prospective validation of our
findings is warranted.

Impact on daily practice

Patients with cardiogenic shock due to acutely decompensated
aortic stenosis are a highly distinct patient population in daily
practice. Treatment of these very sick patients is difficult. In the
past, only BAV or cardiac surgery existed as treatment options.
However, both approaches were associated with high mortal-
ity. Nowadays, in the TAVR era, a new treatment option with
acceptable outcome is available for these special patients.
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