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Among geriatric patients suffering from severe but inop-

erable aortic valve stenosis because of high surgical risk and 
severe co-morbidities,[1] some benefit from trans-aortic valve 
implantation (TAVI) while others are deemed too frail for 
TAVI and received medical treatment (MT). This study 
conducted in frail geriatric patients aimed at describing the 
patient’s characteristics and the mortality rate associated 
with the treatment option (MT vs. TAVI) as well as the pa-
tient’s characteristics associated with one-year mortality.  

We conducted a retrospective cohort study of 110 con-
secutive very old patients with a geriatric profile admitted 
with severe and symptomatic aortic valve stenosis to the 
Cardiology Department of a Belgian academic hospital be-
tween January 2009 and July 2013.  

Four inclusion criteria had to be met, namely older age 
(75 years or more), severe (valve area < 1.0 cm² on echo-
cardiography and symptomatic (NYHA ≥ class II, or syn-
cope) aortic valve stenosis, contra-indication to aortic sur-
gery according to the heart team (based on clinical evalua-
tion and EuroSCORE), and a geriatric profile confirmed by 
the mobile geriatric team according to a comprehensive 
geriatric assessment.  

Medical and cardiac data was collected by cardiologists: 
weight, height, glomerular filtration rate (GFR, mL/min) 
and other cardiac and medical conditions belonging to lo-
gistic Euro-SCORE I and Charlson co-morbidity index.[2] 
Aortic valve orifice area and transvalvular mean gradient 
were measured by transthoracic and/or transoesophageal 
echocardiography. The geriatric liaison team collected the 
geriatric data: malnutrition (BMI < 21 kg/m² or/and albu-
minemia < 3 g/dL), polymedication (≥ 8 daily drugs), de-
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mentia (known diagnosis), functional dependency two weeks 
before admission (Lawton < 3/7), falls during past year, and 
risk of functional decline (SHERPA ≥ 7).  

The treatment option decision (TAVI vs. MT) was made 
by the heart team (cardiologists and cardiac surgeons) ac-
cording to the patient’s cardiac, medical and geriatric condi-
tions. There was at that time (2009–2013) no official frame-
work to guide the decision making. MT was essentially 
supportive, focusing on symptoms relief with medications 
(angiotensin converting enzyme inhibitor/angiotensin re-
ceptor blocker, β-blockers, diuretics, and if needed mor-
phine). The survival status and the date of death were ob-
tained through the Belgian National Registry.  

Data are presented as mean ± SD unless otherwise stated, 
while dichotomous variables are presented as proportions 
(%). For the sake of clinical interpretation, some continuous 
variables were dichotomized: Charlson index > 3, number of 
daily medications at home ≥ 8 drugs (median number), 
SHERPA score > 7, and Lawton score < 3. Analyses were 
performed using SPSS version 15.0 (SPSS Inc., Chicago, 
Illinois). Differences between patient groups (MT versus 
TAVI) were analyzed by Student t test for continuous vari-
ables, or χ² test for categorical variables. The survival 
analyses were conducted with the coxph command in R 
version 3.3.2.[3]  Survival curves according to AS treatment 
(MT vs. TAVI) were established by the Kaplan-Meier esti-
mation method. A P value < 0.05 was considered statisti-
cally significant.  

The 110 older patients (mean ± SD: 86 ± 5 years; 57% 
female) presented with severe cardiac, medical and geriatric 
profiles (Table 1). The Euro-SCORE logisitic I predicted a 
28% one month post-surgical mortality. Geriatric syn-
dromes were present in 83% of the patients, e.g., malnutri- 
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Table 1.  Comparison of baseline characteristics in 110 geriatric patients according to the aortic stenosis treatment option: MT vs. 
TAVI. 

Variables Total, n = 110 MT, n = 50 TAVI, n = 60 *P-value 

Demographics     

Age, yrs 85.6 (82, 86, 89) 85.7 (82, 96, 89) 85.5 (82, 86, 88) NS 

Female gender 57% 67% 49% NS 

Nursing home 12% 18% 7% NS 

Cardiac     

Aortic valve area, cm² 0.59 (0.5, 0.6, 0.7) 0.59 (0.5, 0.6, 0.7) 0.58 (0.5, 0.6, 0.7) NS 

Mean gradient, mmHg 43 (27, 43, 53) 40 (24,37,52) 46 (33,45,56) NS 

Ischaemic heart disease 46% 53% 41% NS 

Atrial fibrillation 41% 43% 39% NS 

EuroSCORE logistic I 28 (13.1, 24.6, 35.7) 30 (13.1, 20.9, 47.4) 26 (13.2, 25.0, 34.0) NS 

Medical     

GFR < 30 mL/min 16% 22% 12% NS 

Diabetes 27% 25% 29% NS 

COPD 27% 22% 32% NS 
&Stroke 18% 31% 7% 0.001 

Charlson's index ≥ 3 56% 78% 37% < 0.001 

Geriatric     

Malnutrition, % 35% 47% 25% 0.02 

Medications ≥ 10, % 26% 29% 24% NS 

Dementia, % 

Falls in last year, % 

14% 

38% 

20% 

37% 

8% 

39% 

NS 

NS 
#Lawton < 3 44% 59% 31% 0.003 

SHERPA ≥ 7 50% 61% 41% 0.03 

Binary variables are expressed as proportions while for continuous variables the mean as well as (in between brackets) the median and the 25% and 75% quan-

tiles are shown. *Comparisons between MT and TAVI groups; &Stroke (cerebrovascular disease, hemiplegia) belongs to the 19 items of the Charlson index; 
#Lawton score (independence in instrumental ADL) is one of the five domains of SHERPA. COPD: chronic obstructive pulmonary disease; GFR: glomerular 

filtration rate; MT: medical treatment; NS: not significant; TAVI: trans-aortic valve implantation. 

 
tion (35%), multiple falls (38%), poly-pharmacy (26% pre-
scribed ≥ 10 daily drugs), and dementia/chronic cognitive 
impairment (14%). Patients were frequently dependent in 
the activities of daily living (ADL), both the basic (Katz 8.8 
± 3.2/24; median number of 3 out of 6 domains with de-
pendency) and the instrumental ones (Lawton 3.1 ± 2; me-
dian number of 3 out of 7 domains with independency). 
Upon hospital admission, half of the patients (50%) pre-
sented a high risk of functional decline at three months 
based on a SHERPA score ≥ 7 (Table 1).  

According to the heart team decision, 50 patients (45%) 
received a MT and 60 (55%) underwent a TAVI. Table 1 
show that MT and TAVI groups differed in terms of Charl-
son index and SHERPA score. These two differences were 
mainly explained by significant differences in, respectively, 
stroke prevalence and Lawton score. 

One-year mortality rate (43/110, 39%) was significantly 
higher in the presence of five predictors, i.e., GFR < 30 

mL/min (83 vs. 30%, P < 0.001), MT (55 vs. 25%, P = 
0.003), atrial fibrillation (53 vs. 29%, P = 0.02), Charlson 
index ≥ 3 (50 vs. 25%, P = 0.01) and SHERPA ≥ 7 (49 vs. 
39%, P = 0.05) (Table 2). The largest mortality difference 
between the MT and the TAVI groups was noted during the 
first year of follow-up (Figure 1). At six months, mortality 
was higher in MT than in TAVI patients (38% vs. 15%, χ2 = 
6.4, OR = 3.45, P = 0.01).[4] In MT patients, the mortality 
rate was highest during the first months following the hos-
pital stay (12%, 18%, 38%, and 54%, respectively, at 1, 3, 6 
and 12 months). The multivariate analysis confirmed the 
impact on mortality of three factors, namely MT (HR = 3.59, 
P < 0.001), atrial fibrillation (HR = 2.15, P = 0.002), and 
renal function (per 1 mL/min GFR decrease, HR = 1.02, P = 
0.018) 

In this study, as expected, TAVI was decided and per-
formed by the heart team in the subgroup of older patients 
with lower multi-morbidity (Charlson index) and lower risk  
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Table 2.  Comparison between non-survivors and survivors one year after hospital admission (bi-variate analyses). 

 Death, n = 43 Alive, n = 67 OR P-value 

Demographics     

Age, yrs 85.6 (82, 86, 88) 85.5 (81, 87, 89)  NS 

Female gender 47% 64%  NS 

Nursing home 7% 15%  NS 

Cardiac     

Aortic valve area, cm² 0.58 (0.45,0.55,07) 0.59 (0.5,0.6,0.7)  NS 

Mean gradient, mmHg 38 (26,33,48) 46 (32.5, 46, 58)  NS 

Ischemic heart disease 53% 42%  NS 

Atrial fibrillation 56% 31% 2.7 0.02 

EuroSCORE logistic I 29 (12.84, 24.17, 38.93) 27 (13.91, 25, 34.67)  NS 

Medical     

GFR < 30 mL/min 15% 3% 11.4 < 0.001 

Diabetes mellitus 30% 25%  NS 

COPD 30% 25%  NS 
*Stroke, % 26% 13%  NS 

Charlson index ≥ 3, % 72% 46% 3.0 0.01 

Geriatric     

Malnutrition 32% 32%  NS 

Medications ≥ 8 65% 51%  NS 

dementia 14% 13%  NS 

Lawton < 3 42% 45%  NS 

SHERPA ≥ 7 63% 42% 2.5 0.05 

Treatment option     

MT vs. TAVI 65% vs. 35% 34% vs. 66 3.5 0.003 

Binary variables are expressed as proportions while for continuous variables the mean as well as (in between brackets) the median and the 25% and 75% quan-

tiles are shown; *Stroke (cerebrovascular disease, hemiplegia) belongs to the 19 items of the Charlson index. COPD: chronic obstructive pulmonary disease; GFR: 

glomerular filtration rate; MT: medical treatment; TAVI: trans-aortic valve implantation. 

 

Figure 1.  Kaplan-Meier analysis of the survival time in the 110 geriatric patients according to the treatment option. The mortality 
rate in MT patients (continuous curve) was higher than in TAVI patients (discontinuous line). In MT patients, mortality was highest during 
the first months following the hospital stay. Results of the multivariate analysis are provided in the text. MT: medical treatment; TAVI: 
trans-aortic valve implantation. 
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of functional decline (SHERPA score). Our results suggest 
that these two scores were mostly influenced by, respec-
tively, a history of stroke and by a functional dependency in 
instrumental activities of daily living. The present study 
confirms that a geriatric assessment by SHERPA provides 
information about patient robustness, and suggests that the 
predicting yield of SHERPA is mainly related to its func-
tional domain, collected through the recent patient’s per-
formance in instrumental ADL. These instrumental ADL 
are important in older patients as they are associated with 
their recovery after severe medical events such as pneumo-
nia,[5] or heart failure.[6]     

The one-year mortality rate of 54% in our geriatric 
patients with MT compares to the 50% observed in the 179 
older patients (mean age of 83 years) randomized to the 
standard therapy arm of the PARTNER trial, cohort B.[7] 
The one-year mortality was also rather comparable in our 
TAVI patients and the 179 ones randomized to TAVI (27 vs. 
30%) in this latter trial. Geriatric features were not reported 
in this PARTNER trial. These figures confirm that inoper-
able severe aortic stenosis is a very severe condition with a 
poor prognosis whatever the TAVI option is, as the general 
one-year mortality rate in patients aged 80 years or more 
was 94% in a Belgian population based cohort.[8] In our 
cohort of very old and geriatric patients, one-year mortality 
was associated with geriatric features leading to treatment 
option (MT vs. TAVI) as well as with several medical con-
ditions, i.e., renal impairment, atrial fibrillation and Charl-
son index. Mortality was thus related to specific baseline 
geriatric, medical and cardiac features, both in bivariate and 
multivariate analyses. The present results are in line with 
those of our previous report in 30 octogenarians undergoing 
a TAVI where the 27% one-year mortality rate was associ-
ated with lower SHERPA scores, renal dysfunction and 
atrial fibrillation.[9] Euro-SCORE however did not predict 
mortality neither in this previous study nor in the present 
one. Euro-SCORE was designed and validated for the 
prediction of one-month perioperative mortality after open 
heart surgery and not of one-year mortality after TAVI. 
Euro-SCORE does not include geriatric variables, which 
have been shown to predict mortality in older patients 
undergoing TAVI.  

Geriatric features come into play as far as the vital prog-
nosis is concerned in older TAVI patients. In a Swiss study 
of 100 consecutive older TAVI patients (84 ± 5 years), the 
19% one-year mortality was associated in multivariable 
analysis with probable frailty (odds ratio 3.3) defined in that 
study according to an index based on performance in the 
cognitive, nutritional, walking and functional domains 
(Mini-Mental Status Examination, Mini-Nutritional Assess-

ment, Timed get Up and Go test, and basic ADL, respec-
tively).[10] In a US study gathering 159 older TAVI patients 
(86 ± 6 years), mortality rate at 300 days was 15%.[11]   

The mortality in rate in this latter study was higher in the 
83 physically frail than in the 76 other patients (17% vs. 
7%). This physical frailty score was based on grip strength, 
gait speed, ADL and serum albumin; geriatric syndromes 
were not collected.  

When severe aortic stenosis in geriatric patents is not 
treated by surgery or TAVI, the one-year mortality rate is 
about 50 %, as shown in the PARTNER B trial. Such a high 
mortality rate among medically treated patients would ad-
vocate for considering end-of-life treatment optimization.[8] 

Our study has several strengths. We observed a very old 
population with marked geriatric features, an unfrequently 
studied but growing population. A one-year follow-up of a 
population with severe aortic stenosis deemed unable to 
undergo both surgery and TAVI which has hardly been de-
scribed yet. We analyzed of the association of geriatric, 
medical and cardiologic features with both the treatment 
option (TAVI or MT) and the mortality rate. We identified 
patient’s characteristics predicting one-year mortality that 
may help clinicians in the complex decision making of the 
aortic stenosis treatment choice.  

The study presents some limitations. Firstly, its single- 
centered design limited the size of this geriatric cohort. 
Geriatric evaluation may differ across hospitals, hampering 
geriatric data sharing. The limited study size was also related 
to the inclusion criteria specific to geriatric patients, and to 
the need of analyzing patients with a full data set for the sake 
of the multivariate analysis. Secondly, because of its retro-
spective design, our study could not collect information on 
patient’s functional status overtime, nor on the cause of the 
death when it occurred. Finally, our AS definition was only 
based on valve area but new recommendations redefine AS 
with a new algorithm taking also into account gradient.[12] 

In conclusion, in very old and geriatric patients with se-
vere inoperable aortic valve stenosis, both multi-morbidity 
(Charlson index) and geriatric features (functional status and 
malnutrition) were associated with the heart team decision 
making as to whether TAVI or MT was the appropriate 
treatment option. The one-year mortality in this geriatric 
cohort was predicted by the treatment option (and thus its 
main predictors) as well as by the baseline cardiac rhythm, 
renal function and Charlson index. These findings confirm 
the need for a multidisciplinary medical approach of the 
geriatric patients with severe aortic valve stenosis. The op-
tion of MT should be considered as a red flag for an 
end-of-life treatment optimization for those very old and 
very frail cardiac patients.  
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