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INTRODUCTION

Aortic valve replacement (AVR) is the mainstay of treat-
ment of symptomatic aortic stenosis (AS). This surgery has
proven to offer improvement in symptoms and quality of
life in patients who are candidates for thoracic surgery [1].
However, aortic valve surgery carries significant risks espe-
cially for patients with severe comorbidities such as cere-
brovascular disease, coronary artery disease (CAD) and
chronic kidney or pulmonary disease; hence many patients
are not candidates for such major surgery [2]. Percutaneous
aortic valvulotomy was developed as a minimally invasive
measure by inflating balloon catheter placed inside the
valve, in order to treat inoperable patients with severe AS
who cannot undergo AVR [3]. However, this procedure is
still not indicated for most patients with aortic stenosis
according to the most recent ACC/AHA(American College
of Cardiology/American Heart Association) 2006 guide-
lines as it only offers palliative treatment or is used as a
bridge to surgical AVR for hemodynamically unstable pa-
tients [4]. 

Subsequently, transcatheter aortic valve replacement
(TAVR) or implantation (TAVI) was developed as an alter-
native noninvasive technique to treat patients with severe
symptomatic aortic stenosis and very high estimated surgi-
cal risk. 

In this study, we describe the first experience of TAVI
procedure for severe symptomatic AS in Lebanon. We
describe the first registry in Lebanon to prospectively
assess the conditions of ten patients who underwent a TAVI
operation and were followed up for a minimum of six
months in order to evaluate the safety of this procedure by
checking the postoperative survival and the complications
resulting from it. 

MATERIALAND METHODS

This is a prospective study of 10 patients who underwent
TAVI at our center, the Lebanese American University
Medical Center-Rizk Hospital (LAUMC-RH), between
July 2012 and March 2015. All patients were diagnosed
with severe symptomatic aortic stenosis and a status of high
or intermediate surgical risk. None had a failing bioprosthe-
sis. Decision for the procedure was conjoint between inter-
ventional cardiologists, cardiac surgeons, anesthesiologists,
radiologists and the patients. The study was approved by
the Institutional Review Board (IRB) and the LAUMC-RH.
All the study subjects provided their informed consent, and
the study protocol conforms to the ethical guidelines of the
1975 Declaration of Helsinki. Echocardiography was per-
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ABSTRACT • Background : Transcatheter aortic valve im-
plantation (TAVI) has recently emerged as a therapeutic
alternative for high-risk surgical patients with severe symp-
tomatic aortic valve stenosis and has been shown to im-
prove clinical outcomes and reduce all-cause mortality in the
PARTNER Trial. However, there is still no published data on
similar outcomes in the Lebanon.  Objectives : The aim of
the study is to evaluate the immediate and short-term results
of transfemoral (TF) and transaortic (TAo) TAVI done in Leb-
anon with 6 months follow-up.  Methods : From July 2012 till
March 2015, 10 consecutive high-risk and intermediate risk
patients with severe symptomatic AS underwent TAVI using
Edwards SAPIEN valve. The mean age was 79.4 ± 6.9 years,
logistic EuroSCORE 12.56 ± 11.78 and mean STS 5.71 ±
2.44. Patients were equally distributed among genders (50%).
The mean ejection fraction (EF) was 50.0 ± 14.9% and mean
AV area 0.61 ± 0.1 cm2; mean aortic valve gradient (mAVG)
45.6 ± 20.2 mmHg, and AV annulus size 21.8 ± 1.8 mm.
Results: TF approach was performed in 9 patients (90%) and
TAo in 1 patient (10%). All valves (17 size 26 mm and 25 size
23 mm) were implanted successfully. The overall 6-month
survival was 80%. Grade I paravalvular aortic regurgitation
(AR) was present in 60% of the patients; grade II in 10%
while none of the patients developed AR with grade III or VI.
The post-procedural mean aortic valve gradient (mAVG) was
9.77 ± 3.31 mmHg; EF was 52.5 ± 11.9% and immediate
postoperative complications included only one case of new-
onset arrhythmia (AV Block). After 6 months, one patient died
of cardiac arrest following a massive pulmonary embolism
while another patient died from a fatal stroke following infec-
tive endocarditis affecting the valve prosthesis. Conclusion:
TAVI is a feasible technique for intermediate/high risk AS with
high success rate and acceptable complications.
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formed on all patients to confirm severe aortic stenosis
defined by an aortic valve area of less than 1 cm2 and a
mean aorto-ventricular gradient of more than 40 mmHg.

When decision for TAVR is made, the preoperative
work-up will include Doppler arteriography, coronary arte-
riography, aortoiliofemoral angiography, computed tomog-
raphy to determine the aortic annular valve size, and a trans-
thoracic ultrasound (TTE). The choice of valve size and
access route (whether transfemoral, transapical or trans-
aortic) will be made based on a composite evaluation of all
the individual radiologic data of every patient. The role of
computed tomography in TAVR preoperative work-up is
based on the Society of Cardiac Computed Tomography
(SCCT) expert consensus document on MDCT imaging
before TAVR. CT will provide valuable information in
regard to the small, medium and large diameters of the aor-
tic annulus, the extent of aortic calcification and the distance
between left main coronary and aortic annulus [5]. If the lat-
ter is less than 10 mm, there is an increased risk of coronary
obstruction post procedure. Peripheral vascular imaging
done by angiography will provide crucial evaluation of the
aorta to exclude the presence of an abdominal aneurysm,
kinking of the aorta or large thrombi protruding into the
lumen, or complex atheromas. The presence of these factors
is a contraindication for transfemoral approach [6]. Also the
ascending aorta should be assessed for calcification as cal-
cium may interfere with puncture of the aorta if the trans-
aortic route is to be performed [5].

Inclusion criteria
Severe AS was defined as an aortic valve area (AVA) of less
than 1.0 cm2, a mean aortic-valve gradient of 40 mm Hg
or more, or a peak aortic-jet velocity of 4.0 m per second
or more. All the patients had New York Heart Association
(NYHA) symptoms greater than class II.

Patients’ comorbidities and surgical risk was evaluated
based on the logistic European System for Cardiac Oper-
ative Risk Evaluation (EuroSCORE) and the Society of
Thoracic Surgeons (STS) risk of mortality score. An STS
Score ≥ 8 and a logistic EuroSCORE ≥ 20% are consid-
ered high surgical risk patients. Patients with intermediate
surgical risk have an STS Score between 3 and 8 and
EuroSCORE of 0 to 20. 

All patients in this study received the Edwards SAPIEN
valve (Edwards LifeSciences, Irvine, Calif.), and were
considered either intermediate or high-risk surgical pa-
tients. Regarding the choice of valve diameter adequate
to avoid post-procedural paravalvular aortic regurgitation
(AR), the 23 mm valve would be used if preoperative
transesophageal echocardiographic (TEE) showed an
aortic annulus between 18 and 21 mm, and the 26 mm
valve would be used if the aortic annulus were between
22 and 25 mm. 

Exclusion criteria
The major exclusion criteria indicated by the expert con-
sensus document included: severe AR (> 3+), bicuspid,
unicuspid or non-calcified aortic valve and a native aortic

annulus size < 18 mm as measured by echocardiography
or is > the largest annulus size for which a TAVI device is
available (29 mm) [7]. Also excluded from the study were
patients with hypertrophic cardiomyopathy with or with-
out obstruction, severe mitral regurgitation or severe pul-
monary hypertension with right ventricular dysfunction, a
left ventricular ejection fraction (LVEF) < 20%, any echo-
cardiographic finding suggestive of endocarditis, chronic
kidney disease/end-stage renal disease (CKD/ESRD) and
any recent acute coronary syndrome (ACS) within the past
six months prior to enrollment. Regarding the access route,
patients with iliofemoral disease, insufficient femoral ar-
tery diameter, or aortic dissection were all excluded from
the transfemoral (TF) approach.

Delivery techniques, preoperative and postoperative
management
All patients received the SAPIEN valve through the TF
approach except one patient who had the procedure
through the TAo route. Preoperative management involved
preparations for treatment of volume depletion, positive
inotropic agents in patients with low cardiac output (CO),
inhaled nitric oxide in severe pulmonary hypertension and
managing any emergency cardiopulmonary bypass. Peri-
operative management includes general anesthesia with a
temporary pacing lead, warming to avoid hypothermia,
anticoagulation with heparin administration (5,000 IU bo-
lus) after placement of standard sheaths (target bleeding
time of 250-300 seconds) and monitoring by arterial line
and TEE [7]. Postoperative management includes chronic
administration of antithrombotic therapy, with dual anti-
platelet therapy (aspirin and clopidogrel) at first six months
followed by lifelong aspirin intake, as recommended by
US FDA [8,9]. Figures 1 & 2 show intraoperative images
of two patients who underwent the procedure successfully.

Definitions of outcomes
Procedural success was defined as a successful implan-
tation of the Edwards SAPIEN valve with no death or life-
threatening complication. Furthermore, intraoperative TTE
monitoring and Doppler echocardiogram should document
a functional valve and aortic paravalvular regurgitation less
than grade 2. Also major complications were monitored
immediately post procedure as patients were admitted to
the coronary care unit.

The efficacy and safety of the TAVI procedure including
its complications were assessed with clinical follow-up and
series of echocardiographic data before discharge, at 30
days, at 3 months and finally at 6 months post procedure. 

Statistical analysis
Continuous variables are described as mean ± SD, and
dichotomous or nominal variables are described as num-
bers and percentages. Statistical analyses were performed
using SPSS (version 22.0 for Windows, SPSS Inc., Chi-
cago, Illinois). 

For all comparisons, a p value < 0.05 was considered
statistically significant.
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RESULTS

Baseline characteristics 
Baseline clinical and echocardiographic characteristics of
the study population are shown in Table I. The approach
for TAVI was TF in 9 patients (90%) and TAo in one
(10%). The mean patient age was 79 ± 7 years, and the
mean logistic EuroSCORE and STS risk scores were
12.56 ± 11.78% and 5.71 ± 2.44%, respectively. Our
patients had a high coronary artery disease prevalence

(80%), with a mean logistic EuroSCORE of 12.56%, pul-
monary disease prevalence of 20% and peripheral vascu-
lar disease prevalence of 10%.

Procedural characteristics and clinical outcomes 
The procedural characteristics and clinical outcomes are
defined in Tables II and III. Procedural success was
achieved in all 10 patients (100%). All valves (four
size 26 mm and five size 23 mm) were implanted with-
out severe periprocedural complications or death, and
the mean hospital stay was 6.7 days. The only complica-
tion that occurred within the first 24 hours of the proce-
dure was an atrioventricular (AV) block that required
placement of a permanent pacemaker. 

Follow-up and 6-month outcomes
The 6-month outcomes of the procedure are summarized
in Table III. Two out of the 10 patients: the first (Case #3)
with a EuroSCORE of 39 and who had undergone TAVI
with TAo approach died three months after the operation,
attributed to severe pulmonary embolism, and the second
patient (Case #9) suffered a fatal stroke following infective
endocarditis affecting the bioprosthesis. Hence, our proce-
dural 6-month mortality rate was 20%.

None of the other 8 patients experienced stroke or
myocardial infarction as well as vascular complication,
new onset atrial fibrillation and emergency open-heart
surgery during 6 months post-operation (Table III). One of
the patients who was free of post-TAVR complications (no
stroke, MI, AV block) underwent hip replacement therapy
which was well tolerated in terms of cardiac function, while
another patient presented with multiple episodes of acute
decompensated heart failure and recurrent pulmonary ede-
ma and eventually showed clinical improvement. Other
hospitalizations included pneumonia and infective endocar-
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FIGURES 1a & 1b.   A 76-year-old male patient (Case #1) with an
AVA of 0.5 cm2 and a mAVG of 60 mmHg is receiving the balloon
expandable TAVI bioprosthesis.

FIGURE 2.  An 86-year-old female (Case # 2) with an AVA of 
0.7 cm2 and a mean AVG of 50 mmHg has a TAVI bioprosthesis
implanted with resultant decrease in mAVG to 8 mmHg. 

a

b



ditis. Additionally, there was a significant improvement in
the NYHA class after 6 months follow-up, where 33.33%
of patients converted from class II to class III.

Acute and 6-month echocardiographic findings 
Echocardiographic findings at baseline, 24-hours and 6-
months following the procedure, are shown in Table II.
Among patients who underwent TAVI, the mean aortic
valve gradient decreased from 45.1 ± 20.5 mmHg to 9.77
± 3.31 mmHg at discharge (p < 0.001 for both). At 6-
month follow-up assessment, the improvement in mean
gradient remained significant. The post-24 hours procedur-
al LVEF was 52.5 ± 11.9%. These values remained stable
after 6 months of follow-up. Moreover, there was a signif-
icant improvement in MR grade (all < II) in all 10 patients.
On the other hand, paravalvular AR post-TAVI was gener-
ally mild AR (angiographic grade ≥ 1) and was present in
90% of patients at discharge. None of the patients had
more than moderate (grade 2) AR at 6-month follow-up.

Antithrombotic management
Regarding the antithrombotic treatment pre- and post-
TAVI, six patients were already taking aspirin (ASA)
prior to the TAVI procedure, and two were receiving
dual anti-platelet therapy (DAPT) with aspirin and clopi-
dogrel, while one patient was not on any antithrombotic
treatment (ATT).  After the procedure, all patients were
placed on DAPT for 6 months and continued on lifelong
ASA, while three patients with chronic atrial fibrillation
were placed on different antithrombotic regimens after 
the procedure. One patient (case #6) was placed on triple

antithrombotic therapy (aspirin, clopidogrel and warfa-
rin) for six months and continued on warfarin while ano-
ther patient (case # 9) was continued on warfarin alone
after the procedure. A third patient (case # 10) with par-
oxysmal atrial fibrillation was in sinus rhythm post-op
and hence was placed on the standard DAPT. 

DISCUSSION

Although balloon valvuloplasty was developed to offer
symptomatic relief for inoperable patients with severe AS,
restenosis almost always occurred within 1-2 years, and it
did not change the dismal prognosis of the disease [10].
Therefore, TAVI has emerged to replace balloon valvulo-
plasty as a successful alternative to surgical AVR with
favorable short-term and long-term efficacy and safety.
There are two current market leaders which are available
to physicians for implantation in candidate patients: the
Medtronic CoreValve device, delivered through a femoral,
subclavian, or direct aortic approach, and the balloon-
expendable valve, the Edwards SAPIEN valve by Edwards
Lifesciences, a stainless steel cage that has three pericar-
dial leaflets sewn onto the cage, implanted via a TF or TA
approach. This procedure is currently approved in more
than 50 countries including the US, where it gained FDA
approval for use in inoperable patients in November 2011,
and for high-risk patients in October 2012 [11]. The Med-
tronic CoreValve received FDA approval on January 17,
2014 [12].

Amajor clinical trial investigating the efficacy and safe-
ty of TAVI was the Placement of Aortic Transcatheter
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TABLE I BASELINE CHARACTERISTICS OF THE STUDY POPULATION*
Variable All patients (N = 10) Transfemoral (N = 9) TRANSAORTIC (N = 1)

Age (years) 79.4 ± 6.9 80.3 ± 6.6 79
Male 5 (50) 4 (44) 1 (100)

Logistic EuroSCORE 12.56 ± 11.78 9.62 ± 7.69 39
NYHA class

I or II 0 0 0
III or IV 10 (100) 9 (100) 1 (100)
Diabetes 2 (20) 2 (22) 0

Coronary artery disease 8 (80) 7 (77.8) 1 (100)
Prior percutaneous coronary intervention 2 (20) 2 (22) 0
Prior coronary artery bypass grafting 4 (40) 3 (33.3) 1 (100)

Cerebrovascular disease 0 0 0
Peripheral vascular disease 1 (10) 1 (11.1) 0

Pulmonary disease 2 (20) 2 (22) 0
Atrial fibrillation 3 (30) 3 (33.3) 0

Permanent pacemaker 0 0 0
ECHOCARDIOGRAPHIC FINDINGS

Mean aortic gradient (mmHg) 45.6 ± 20.2 48.4 ± 19.2 20
Aortic valve area (cm2) 0.6 ± 0.1 0.6 ± 0.1 0.7

Left ventricular ejection fraction (%) 49 ± 14 51 ± 13 30

*Unless not applicable values are expressed as n (%)
EuroSCORE: European System for Cardiac Operative Risk Evaluation     NYHA: New York Heart Association



Valve 1 (PARTNER 1) trial, which compared clinical out-
comes in patients with severe symptomatic AS who were
randomized to receive either conventional therapy (surgi-
cal AVR in cohort A or percutaneous aortic valve valvulo-
plasty in cohort B) or transcatheter implantation of an
Edwards SAPIEN valve. The trial results showed a lower
1-year mortality rate of 30.7% versus 50.7%, 2-year mor-
tality rate of 43.4% versus 68%, and 5-year (71.8% versus
93.6%) mortality rates for the TAVI group, compared to
the group receiving balloon valvuloplasty [10]. In addition
there was improvement of  NYHAfunctional class at 1 and
2 years in cohort B of the trial [10]. Furthermore, the TAVI
group had lower transvalvular AR rates at 30 days (11.8
versus 16.9%) and 1 year (10.5 versus 15.2%) compared to
balloon valvotomy [10]. On the other hand, the outcomes
of TAVI compared to surgical AVR were done in cohort A
of the PARTNER trial; the results show similar mortality
rates and frequencies of stroke, MI, endocarditis between
TAVI and surgical groups at 30 days, 2 years and 5 years
post procedure [13-15]. 

Compared with the PARTNER trial [10], our patients
have higher coronary artery disease prevalence (80% ver-
sus 67.6%), but our cohort tended to be younger with a
lower logistic EuroSCORE (12.56% versus 26.4%), pul-
monary disease (20% versus 41.3%) and peripheral vascu-
lar disease (10% versus 30.3%). In our registry, the imme-
diate procedural success rate was 100% with no acute
complication (Table II), and none of patients required
emergency surgical AVR or hemodynamic support. More-
over, the mean pressure gradient decreased by 78.7% at
6-months follow-up compared to 75.1% decrease in the
PARTNER trial [10]. The reported procedural success of
TAVI is approximately 90%-95%, but some patients may
require multiple valve implantation or conversion to sur-
gical AVR due to periprocedural complications of aortic
dissection or rupture and valve embolization, migration
and leakage [10,16-17]. In this cohort, the short-term (3
months) mortality rate was 10%, which is similar to that
found in the Taiwanese study [13] (10%) and Italian reg-
istry 12.2% [14]. In the PARTNER 1A cohort, 30-day
mortality was 5.2% while it was 5% in the PARTNER 1B
cohort [10,18]. 

The most common encountered complications of TAVI
are vascular in origin including bleeding or thrombotic
events, and this may be due to the large access sheaths that
are required to insert this delivery system. The PARTNER
trial has shown that TAVI caused more vascular complica-
tions (17.0%) when compared to standard surgical AVR
group (3.8%) in addition to high paravalvular AR [18].
Besides, stroke and transient ischemic attack are other
alarming complications with higher rates in TAVI com-
pared to surgical AVR and balloon valvuloplasty, as shown
by the PARTNER 1A trial [18,19] (5.5 versus 2.4% at 30
days and 8.7 versus 4.3% at one year) and PARTNER 1B
trial [10] (6.7 versus 1.7% at 30 days and 13.8 versus 5.5%
at 2 years). 

Our study shows a similar stroke rate (10%), with one
case of fatal stroke (case # 9), and the stroke was caused by
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an embolus originating from an infected TAVI bioprosthe-
sis. The total vascular complication rate was approximate-
ly 12%, and 72.7% are due to access-related vascular com-
plication especially in the TF group [20]. Our study group
did not experience any major vascular complication (no
distal embolization, femoral-iliac artery dissection or rup-
ture, or aortic dissection or rupture), and this may account
for the low mortality rate after 6-months follow-up, as this
complication is a significant prognostic factor of the 30-
day mortality [21]. Another common complication is heart
block occurring post-TAVI and necessitating permanent
pacemaker implantation, where approximately 4 to 7%
patients needed a new pacemaker for irreversible atrioven-
tricular block [10,17]. In our study population, one patient
(10%) (case # 3) developed a new-onset arrhythmia (AV
block) post-TAVI that required a permanent pacemaker,
but none of the patients had a new-onset atrial fibrillation,
advanced atrioventricular block, or right bundle branch
block at 6 months. 

Paravalvular AR is a common complication occurring
in about 85% patients post-TAVI [19], similar to our results
that show mild paravalvular AR in 90% of patients imme-
diately post-TAVI and persisted after 6 months follow-up.
Our study showed zero incidence of new-onset moderate
to severe paravalvular AR (grade > 2) at all phases of fol-
low-up, which was superior to other international clinical
trials that report new-onset paravalvular AR rate exceeding
10-22%, both at 30-day and 1-year follow-up [10,22-23].   

In our study, one mortality case occurred with the only
patient who underwent TAVI through the TAo approach
(case #3). This patient selected for the TAo approach had
the highest surgical risk per his EuroSCORE (39), with a
higher incidence for multiple comorbidities and worse ves-
sel condition. This more favorable survival rate with the
transfemoral approach is also evident in the study by Webb

et al. [24], reporting the 30-day mortality to be lowest in
the transfemoral group (8.0%). The second mortality case
(case #9) died from a fatal stroke following infective endo-
carditis affecting the Edwards SAPIEN valve. Infective en-
docarditis post-TAVI is a rare complication reported in the
literature and associated with high mortality in any TAVI
cohort [25]. The heart failure symptoms were significantly
reduced or maintained stable after TAVI, and 3 out of 10
patients NYHA function class were decreased to Class II
after 6-months follow-up. The persistence of heart failure
in case # 7 is due to the presence of moderate to severe
mitral regurgitation (MR), which causes increased left ven-
tricular end diastolic pressure (LVEDP) and decreased car-
diac output despite the presence of non-stenotic aortic
valve. Moreover, mild MR can also be the factor behind
the persistence of most patients in NYHA class III at 6-
months follow-up. However, neither age nor NYHA func-
tional classes were significantly associated with survival in
a univariate analysis according to the U.K. TAVI registry
[18]. Moreover, the high 6-months survival rate in our
study (80%) may be attributed to the favorable left ventric-
ular function and AR profile post-TAVI, and LVEF and the
presence of moderate/severe AR remained the only inde-
pendent predictors of mortality in the multivariate model
according to the U.K. TAVI registry [18]. Another reason
for the low mortality after 6 months in our study group is
the relatively low average logistic EuroSCORE (< 20) and
STS score (3-8). In fact, it was shown that EuroSCOREs
in the range of 30 to 35 were good predictors of 30-day
mortality, and those in the transfemoral group with a pre-
operative EuroSCORE < 20 had higher 30-day survival
than those with preoperative EuroSCORE ≥ 20 (94.6%
versus 93.3%) [13].

It is noteworthy that there is no difference in survival
outcome between patients with EuroSCORE of 0-21
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TABLE III POST-PROCEDURAL OUTCOMES FOLLOWING HOSPITAL DISCHARGE

Case Mean gradient Aortic Ejection Follow-up Events NYHA
(mmHg) insufficiency fraction (months)

# 1 9 1 40-45 30 None II
# 2 8 1 70 27 None II
# 3 4.5 1.5 36-40 3 Cardiac death at 3 months NA
# 4 17 1 65 18 Hip replacement 5 months ago II

# 5 11.58 1.5-2 40-50 22
Pneumonia requiring ICU 1 week post procedure. III 
Intubation for 5 days

# 6 9 1 40 17
Multiple hospitalizations for ADHF, recurrent

III
pulmonary edema

# 7 8 < 1 > 70 17 None IV
# 8 8 1 > 55 7 None III

Infective endocarditis affecting the valve at 5 months.
# 9 11.63 1 40-55 6 CVA leading to death from emboli while receiving III 

antibiotics

# 10 11 2 50 6
Underwent successful hip replacement surgery

III
after 5 months 

ADHF: acute decompensated heart failure    ICU: intensive care unit    NA: not applicable



and 21-40; thus the EuroSCORE proves to be a poor
predictor of clinical outcomes in TAVR [23]. The results
of the U.K. TAVI registry confirmed that the 30-day
mortality was not significantly different between the
group with a logistic EuroSCORE > 40 and that with a
logistic EuroSCORE of 0 to 20 and 21 to 40 cohorts
[18]. Hence, inclusion criteria for patients is expanding
to include patients who are not in-operable or at high-
risk. In one prospective multicenter, nonrandomized
Canadian and German study involving 255 intermediate
surgical risk patients (with STS score between 3 and
8%) who underwent TAVI and matched with patients
undergoing surgical AVR, a similar mortality rate was
noted in both groups (7.8 versus 7.1% after 30 days and
16.5 versus 16.9% after 1 year, respectively) [26]. 

Review of antithrombotic treatment 
Given the periprocedural bleeding and postprocedural
thrombotic events, there is a need to balance these risks by
establishing an appropriate antithrombotic regimen before,
during, and after TAVI. General recommendations for pre-
operative management include intravenous heparin during
valve implantation, and postoperative management in-
clude chronic administration of ATT, with dual antiplatelet
therapy (DAPT), aspirin and clopidogrel, followed by life-
long aspirin, provided no contraindications [7,27,28]. The
current recommendations for ATT in patients undergoing
TAVI consist of aspirin (ASA) 75-100 mg daily indefinite-
ly, with concomitant clopidogrel 75 mg daily for a duration
range between 1 to 6 months. Clopidogrel 300 mg loading
is given if the patient had not already been maintained on
clopidogrel [29,30]. Using a monotherapy strategy versus
DAPT reduced life threatening and major bleedings without
increasing the risk of stroke and myocardial infarction [31]. 

About one-third of patients undergoing TAVI have an
underlying AF and are maintained on oral anticoagulants
(OAC), usually warfarin [27]. These patients either receive
triple antithrombotic therapy (TAT) (warfarin with aspirin
and clopidogrel) or warfarin with 1 antiplatelet or warfarin
alone [27,32]. In patients with CAD and chronic AF on
triple therapy prior to TAVI, post procedure TAT is contin-
ued for 3 to 6 months, followed by vitamin K antagonist
(VKA) plus ASA. If a patient has preceding percutaneous
coronary intervention (PCI) with stent implantation and still
requiring antiplatelet therapy, post-procedural ATT includes
3-6 months of TAT, followed by VKAplus clopidogrel, fol-
lowed by lifelong VKAmonotherapy [33]. Starting direct-
ly with VKA plus clopidogrel has also been used in those
with high risk of bleeding and was associated with the small-
est number of bleeding events in the early post-procedural
setting [33]. In new-onset atrial fibrillation after TAVI war-
ranting anticoagulation according to the CHADS2 score,
some hospitals replace ASA by OAC. If patients previous-
ly on DAPT prior to TAVI, and then develop AF, continu-
ing one antiplatelet in addition to adding OAC is consid-
ered. The decision to continue clopidogrel rather than ASA
in addition to the OAC was guided by the presence of a
recent stent [34]. 

Strengths and Limitations
Overall, TAVI has emerged as a safe and efficacious alter-
native technique for patients with severe symptomatic
aortic stenosis who are not candidates for surgical AVR.
The short-term outcomes after TAVI for these high-risk
and intermediate risk patients with severe aortic stenosis
in this first TAVI case series in Lebanon were encourag-
ing. Similar to other international, multicenter studies, the
results of our study show a high survival rate at 6 months
(80%). The limitation of this study is the small number of
patients included, given that insurance companies in our
country do not cover for this relatively new and expensive
procedure, thus hindering the patient recruitment.

CONFLICT OF INTEREST
The authors declare that they have no conflict of interest.

REFERENCES

1. Adams DH, Popma JJ, Reardon MJ. Transcatheter aortic-
valve replacement with a self-expanding prosthesis. N Engl
J Med 2014; 371 (10): 967-8.

2. Makkar RR, Fontana GP, Jilaihawi H et al. Transcatheter
aortic-valve replacement for inoperable severe aortic
stenosis. N Engl J Med 2012; 366: 1696-704.

3. Lieberman EB, Bashore TM, Hermiller JB et al. Balloon
aortic valvuloplasty in adults: failure of procedure to
improve long-term survival. J Am Coll Cardiol 1995; 26:
1522-8.

4. ACC/AHA: Guidelines for the Management of Patients
with Valvular Heart Disease, American Heart Associa-
tion, 2006.

5. Achenbach S, Delgado V, Hausleiter J, Schoenhagen P,
Min JK, Leipsic JA. SCCT expert consensus document
on computed tomography imaging before transcatheter
aortic valve implantation (TAVI)/trans-catheter aortic valve
replacement (TAVR). Journal of Cardiovascular Computed
Tomography 2012; 6: 366-80.

6. Ewe SH, Delgado V, Ng AC, Antoni ML, van der Kley,
Marsan NA. Outcomes after transcatheter aortic valve
implantation: transfemoral versus transpical approach.
Annals of Thoracic Surgry 2011; 92: 1244-51.

7. Holmes DR Jr, Mack MJ, Kaul S et al. 2012 ACCF/
AATS/SCAI/STS expert consensus document on trans-
catheter aortic valve replacement: developed in collabo-
ration with the American Heart Association, American
Society of Echocardiography, European Association for
Cardio-Thoracic Surgery, Heart Failure Society of Amer-
ica, Mended Hearts, Society of Cardiovascular Anesthe-
siologists, Society of Cardiovascular Computed Tomog-
raphy, and Society for Cardiovascular Magnetic Reso-
nance. J Thorac Cardiovasc Surg 2012; 144: e29-e84.

8. USFDA. Edwards SAPIEN™ Transcatheter Heart Valve
- P100041: FDA 2011.

9. Makkar RR, Jilaihawi H, Chakravarty T et al. Determi-
nants and outcomes of acute transcatheter valve-in-valve
therapy or embolization: a study of multiple valve im-
plants in the U.S. PARTNER trial (Placement of AoRTic
TraNscathetER Valve Trial Edwards SAPIEN Trans-
catheter Heart Valve). J Am Coll Cardiol 2013; 62: 418-30.

10. Leon MB, Smith CR, Mack M et al. Transcatheter aortic-
valve implantation for aortic stenosis in patients who can-

E. HARIRI et al. – Transcatheter aortic valve implantation in Lebanon                       Lebanese Medical Journal 2017 • Volume 65 (1) 13



not undergo surgery. N Engl J Med 2010; 363: 1597-607.
11. FDA. FDAapproves first artificial aortic heart valve placed

without open-heart surgery, 2011.
12. FDA. Medtronic CoreValve System - P130021/S002. 2014. 
13. Chen YH, Hsu TL, Wu MH, Yu W-C, Wu H-M, Lin S-M.

The acute and 3-month outcomes of transcatheter aortic
valve implantation in Taiwan. Acta Cardiol Sin 2011; 27:
213-20.

14. Tamburino C, Capodanno D, Ramondo A et al. Incidence
and predictors of early and late mortality after trans-
catheter aortic valve implantation in 663 patients with
severe aortic stenosis. Circulation 2011; 123: 299-308.

15. Smith CR, Leon MB, Mack MJ et al. Transcatheter ver-
sus surgical aortic-valve replacement in high-risk pa-
tients. N Engl J Med 2011; 364: 2187-98.

16. Rallidis LS, Moyssakis IE, Ikonomidis I, Nihoyannopoulos
P. Natural history of early aortic paraprosthetic regurgita-
tion: a five-year follow-up. Am Heart J 1999; 138: 351-7.

17. Thomas M, Schymik G, Walther T et al. Thirty-day results
of the SAPIEN aortic Bioprosthesis European Outcome
(SOURCE) Registry: A European registry of transcathe-
ter aortic valve implantation using the Edwards SAPIEN
valve. Circulation 2010; 122: 62-9.

18. Moat NE, Ludman P, de Belder MA et al. Long-term out-
comes after transcatheter aortic valve implantation in high-
risk patients with severe aortic stenosis: the U.K. TAVI
(United Kingdom Transcatheter Aortic Valve Implantation)
Registry. J Am Coll Cardiol 2011; 58: 2130-8.

19. Kodali SK, Williams MR, Smith CR et al. Two-year out-
comes after transcatheter or surgical aortic-valve replace-
ment. N Engl J Med 2012; 366: 1686-95.

20. Piazza N, Grube E, Gerckens U et al. Procedural and 30-
day outcomes following transcatheter aortic valve im-
plantation using the third generation (18 Fr) corevalve
revalving system: results from the multicentre, expanded
evaluation registry 1-year following CE mark approval.
EuroIntervention: Journal of EuroPCR in collaboration
with the Working Group on Interventional Cardiology of
the European Society of Cardiology 2008; 4: 242-9.

21. Zajarias A, Cribier AG. Outcomes and safety of percuta-
neous aortic valve replacement. J Am Coll Cardiol 2009;
53: 1829-36.

22. Moss RR, Ivens E, Pasupati S, Humphries K, Thompson CR,
Munt B. Role of echocardiography in percutaneous aor-
tic valve implantation. JACC Cardiovasc  Imaging 2008;
1 : 15-24.

23. Detaint D, Lepage L, Himbert D, Brochet E, Messika-
Zeitoun D, Iung B. Determinants of significant paraval-
vular regurgitation after transcatheter aortic valve: im-
plantation impact of device and annulus discongruence.

JACC Cardiovasc Interventions 2009; 2: 821-7.
24. Webb JG, Altwegg L, Boone RH et al. Transcatheter aortic

valve implantation: impact on clinical and valve-related
outcomes. Circulation 2009; 119: 3009-16.

25. Amat-Santos IJ, Ribeiro HB, Urna M et al. Prosthetic
valve endocarditis after transcatheter valve replacement:
a systematic review. JACC Cardiovasc Interventions
2015; 8: 334-46.

26. Piazza N, Kalesan B, van Mieghem N et al. A 3-center
comparison of 1-year mortality outcomes between trans-
catheter aortic valve implantation and surgical aortic
valve re-placement on the basis of propensity score match-
ing among intermediate-risk surgical patients. JACC
Cardiovasc Interventions 2013; 6 : 443-51.

27. Rodes-Cabau J, Dauerman HL, Cohen MG et al. Anti-
thrombotic treatment in transcatheter aortic valve im-
plantation: insights for cerebrovascular and bleeding
events. J Am Coll Cardiol 2013; 62: 2349-59.

28. Webb J, Rodes-Cabau J, Fremes S et al. Transcatheter aor-
tic valve implantation: a Canadian Cardiovascular Society
position statement. Can J Cardiol 2012; 28: 520-8.

29. Ussia GP, Scarabelli M, Mule M, Barbanti M, Sarkar K,
Cammalleri V. Dual antiplatelet therapy versus aspirin
alone in patients undergoing transcatheter aortic valve
implantation. Am J Cardiol 2011; 108: 1772-6.

30. Whitlock RP, Sun JC, Fremes SE Rubens FD, Teoh KH;
American College of Chest Physicians. Antithrombotic and
thrombolytic therapy for valvular disease: Antithrombotic
Therapy and Prevention of Thrombosis, 9th ed: American
College of Chest Physicians Evidence-Based Clinical
Practice Guidelines. Chest 2012; 141: e576S-e600S.

31. Durand E, Blanchard D, Chassaing S, Gilard M, Laskar M,
Borz B. Comparison of two anti-platelet therapy strate-
gies in patients undergoing transcatheter aortic valve
implantation. Am J Cardiol 2014; 113: 355-60.

32. Vahanian A, Alfieri O, Andreotti F, Antunes MJ, Baron-
Esquivias G, Baumgartner H. Guidelines on the manage-
ment of valvular heart disease (version 2012). Eur Heart J
2012; 33: 2451-96.

33. Czerwinska-Jelonkiewicz  K, Witkowski A, Dabrowski M,
Banaszewski M, Ksiezycka-Majczynska E, Chmielak Z.
Antithrombotic therapy - predictor of early and long-term
bleeding complications after transcatheter aortic valve
implantation. Arch Med Sci 2013; 9 : 1062-70.

34. Nijenhuis VJ, Stella PR, Baan J, Brueren BR, de Jaegere PP,
den Heijer P. Antithrombotic therapy in patients under-
going TAVI: an overview of Dutch hospitals. Neth Heart
J Monthly heart journal of the Netherlands Society of
Cardiology and the Netherlands Heart Foundation 2014;
22: 64-9.

14 Lebanese Medical Journal 2017 • Volume 65 (1)                            E. HARIRI et al. – Transcatheter aortic valve implantation in Lebanon

View publication stats

https://www.researchgate.net/publication/313854285

