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Transcatheter Aortic Valve Replacement (TAVR) took the world of cardiology like
a storm and with the provision of solid evidence based data, it is being accepted in
all corners of the world. Very rarely a new technique has been embraced so
enthusiastically in spite of the high cost and high technical demand. The
technology has found inroads in Pakistan and after the pioneering work at NICVD
Karachi, other centres are trying it out. This editorial is an attempt to provide
evidence that has been accumulated so far to help us offer this expensive
technology to the patients, who have been shown to benefit from it. TAVR has
been widely accepted as an intervention of choice in elderly patients with severe
aortic stenosis (AS) who are either inoperable or have high-surgical risk. It is has
been evaluated and recommended for elderly symptomatic intermediate-risk
patients. In asymptomatic, lower-risk patient it is still not being recommended.
Undoubtedly, TAVR has emerged as a transformational procedure, which has
already improved and saved thousands of precious lives. And the future, indeed,
appears more promising.

1

Overall the field of aortic valve replacement has witnessed new advances and
transformation. Aortic valve replacement - surgical or transcatheter is the
commonest valvular intervention in the developed world due to the ageing
population. After the ground breaking ESC guidelines of 2012, a lot of new data
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in the form of trials and registries has accumulated to enhance the indications and
expand the scope of TAVR. The new data provide evidence for exponential

4

growth of the procedures in USA and Europe and now more TAVRs are being
performed than Surgical Aortic Valve Replacement (SAVR) in many countries in
Europe.

5,6

While evaluating a patient with AS the clinician has to assess severity of stenosis,
presence of symptoms, life expectancy, benefits of intervention, local resources
and expertise and patient preference. Echocardiography being the key diagnostic
tool can reliably document severity of the lesion, calcification of valve, associated
valvular involvement, left ventricular function, LV wall thickness and pulmonary
hypertension.

7

The evidence generated from well conducted clinical trials Partner 1A and 1B and
2012 ESC/EACTS guidelines, recommends TAVR in patients with severe
symptomatic AS who are not fit for SAVR as assessed by a heart team, in patients
who are likely to improve quality of life and have life expectancy of more than 1
year considering the co-morbidities. TAVR should be considered in high-risk
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patients with severe symptomatic AS who may be suitable for SAVR but in who TAVR may be considered based on individual
risk profile and anatomic considerations. Based on subsequent PARTNER-II, SURTAVI AND NOTION trials' robust randomized

9

data supports superiority of TAVR on SAVR in intermediate and low risk patients when the procedure in performed
transfemoral. This allowed for further expansion of indications for TAVR to include lower-risk patients in the updated 2017

10-12

ESC/EACTS guidelines on the management of valvular heart disease.
13

The choice between SAVR and TAVR is made on the basis of cardiac factors like anatomical, vascular and technical and extra
cardiac factors like frailty, choice of patient and life expectancy. Considering clinical characteristics, factors like age more than
75 years, STS/Euroscore II score more than 4%, presence of severe comorbidity, previous CABG/cardiac surgery, frailty and
restricted mobility should tilt the balance towards TAVR. Presence or history of endocarditis should favor SAVR. Considering
anatomical and technical aspects, favorable access for trans-femoral TAVR, history of recurrent chest radiation, porcelain
aorta, severe bodily deformities like scoliosis, intact grafts post CABG should favor TAVR. Factors like short distance between
valve and coronary ostia, unfavorable valve morphology, non-availability of the size, presence of thrombi in aorta and presence
of other condition that require surgery should favor SAVR. It must be appreciated that in the two groups in the intermediate risk,

7

for which TAVR was recommended, mean ages were 82 and 80 years and STS score was 5.8% and 4.5%; hence the results are
applicable to similar cohort. Recently, besides the comorbid conditions there has been more interest in frailty a marker of

11,12

functional, cognitive and nutritional status. Frailty is a predictor of higher morbidity and mortality after AVR. The assessment
should not be based on subjective approach rather it should be estimated objectively.

14-16

There are a few grey areas that need more research. Certain groups of patients have been traditionally excluded from the
studies. Patient with low flow and low gradient AS, those with significant CAD, concomitant valvular problem, previous cardiac
surgery and patients with severe LV outflow calcification - all these groups need more studies. Recent registry data showed
encouraging results of TAVR for bicuspid AS, but unique challenges remain unconquered relating to orifice size and leaflet
calcification. There is little data on TAVR in patients below 75 years of age and for surgical low-risk patients. In such patients

7

SAVR remains the modality of choice. Younger patients differ in terms of anatomy many being bicuspid and yet not available
long term data as regards long-term durability data for TAVR prosthetic valves.

Main complications encountered in TAVR pertain to vascular complications, paravavular regurgitation (PVR) and requirement
for pacemaker. Whereas main complication following SAVR are new onset AF, severe bleeding, kidney injury besides morbidity
and mortality associated with valvular surgery. Refinement of TAVR technology and reduction in the profile of the device has

7

resulted in lesser vascular complications. Recent high-risk registry two studies studying Evolut R implantation using a 14-Fr
delivery system, major vascular complication rates reduced to 5.3% and 7.5%. Current equipment in use has wide variation

17,18

in sheath requirement, from 14 up to 22, and this remains the major source of morbidity in short and long term. Moderate to
7

severe paravavular regurgitation was initially reported in 10-15% of patients and was associated with higher morbidity and
mortality. Detailed pre procedure work up involving multi slice CT scan (MSCT)and TEE with accurately selecting the right size

19

and appreciation of orifice anatomy has resulted in reduction of complications. Addition of an outer skirt seal or adaptive seal
and further refinement in the valve has resulted in reduction of PVR to less than 5%. Further reduction in PVR shall require

20,21

further research and refinement of technique. Complete heat block and requirement of permanent pacemaker system is seen
frequently after TAVR. This is because of the shorter distance between conduction system and the valve extending into LVOT.
PPM adds to the cost and morbidity of already sick patients but it saves unexpected deaths in this cohort. Repositionable
implants have shown to reduce the PPM requirement rate.

21

To ensure provision of high quality services and patients safety, the concept of heart valve centre and heart team is being
promoted that has a cardiologist, cardiac surgeon, anesthetist, intensivist and geriatric physician. It is believed that techniques
with a steep learning curve may have better results in such high volume centres with more experience. They should have active
departments of cardiology and cardiac surgery on-site with structured collaboration.

22

Due to the advancement of technology there has been a significant simplification of the technique in the recent times. The new
transcatheter heart valve has a reduced insertion profile hence more procedures are being performed using femoral route. This
accounts for more than 90% of cases in most busy and leading units. This has resulted in non-requirement of general
anaesthesia in most cases, requiring mild sedation and local anesthesia. There is no longer any need for CVP or bladder catheter
hence rendering it 'minimalistic TAVR. These advances have reduced hospital stay with hospital discharges in 24-48 hours. This
'fast track' TAVR has also reduced the total cost.

23-25

In the recent times, subclinical leaflet thrombosis has been reported on bioprosthetic aortic valves, both in TAVR and SAVR. But
this is more frequent in TAVR. This can be reliably assessed by MSCT and is associated with increase in transvalvular gradients.
The clinical significance of this remains unknown. This can be effectively treated with vitamin K anticoagulants and
unfractionated heparin as first line treatment.
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To conclude, in general, patients with severe symptomatic AS who are inoperable or offer higher risk profile for SAVR should be
considered for TAVR. More so, if the device can be delivered via transfemoral approach. Patients of severe symptomatic AS at
younger age and lower risk should be treated with SAVR. With refinement of technology delivery of valve is being simplified and
rendered easier. The risk of complications is reducing with shorter hospital stay and more acceptability of the procedure. The
choice between SAVR and TAVR should be made after a thorough discussion among the heart team and with the patient
considering age, comorbidities, anatomy and local experience ofsurgery and TAVR of the centre.
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