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Abstract

The Welsh Health Specialised Services Committee (WHSSC) is responsible for planning, commissioning and funding 

specialised healthcare in Wales. Investment in new technologies or services is based on clinical and economic evidence, 

using a consistent and transparent process. This is accomplished in three stages. The first stage is the preparation of a rapid 

evidence review. This then informs the development or update of the relevant Commissioning Policy. The final stage is to 

prioritise the Commissioning Policy recommendations against all other new services and interventions, to inform WHSSC’s 

annual commissioning intentions. In 2017, a review was conducted of the WHSSC Commissioning Policy for transcatheter 

aortic valve implantation for severe aortic stenosis. Prior to this only high-risk patients were eligible for transcatheter aortic 

valve implantation. The rapid evidence review identified three randomised controlled trials and two economic analyses rel-

evant to the decision problem. Transcatheter aortic valve implantation was generally found to be more expensive and more 

effective than medical management or surgical aortic valve replacement, with incremental cost-effectiveness ratios around 

£10,500–£36,000 for inoperable groups and £17,000–£24,000 in high-risk groups. The rapid evidence review, expert advice 

and stakeholder feedback informed the revision process of the Commissioning Policy for transcatheter aortic valve implanta-

tion. This recommended the addition of patients unsuitable for surgical aortic valve replacement and the removal of explicit 

risk scoring. This recommendation was subject to the prioritisation process (carried out annually). The updated transcatheter 

aortic valve implantation recommendation was ranked second out of 23 technologies and services competing for additional 

WHSSC funding. The WHSSC Integrated Commissioning Plan for specialised services in Wales (2019) therefore included 

funding to support the new criteria for transcatheter aortic valve implantation treatment.

Plain Language Summary

In Wales, specialised health services are selected and funded at a national level by the Welsh Health Specialised Services 

Committee. Specialised services are provided for small numbers of patients, requiring highly specialised professionals or 

technologies. When the aortic heart valve becomes narrowed with disease it can be replaced with an artificial valve. This 

normally requires open surgery, which is risky for some patients, particularly those who are frail. Since 2012, the Welsh 

Health Specialised Services Committee have funded a less invasive procedure called TAVI (transcatheter aortic valve 

implantation) for patients who could have open surgery but at a high risk. In 2017, this policy needed updating, thus a new 

evidence review was conducted. This showed that patients at high risk from open surgery were more likely to survive if they 
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underwent TAVI. Others, for whom open surgery was too risky, were also more likely to survive if they underwent TAVI 

instead of medication. However, TAVI tended to produce more vascular problems, such as blockages or damage to blood 

vessels. Transcatheter aortic valve implantation is generally more effective and more expensive than either drugs or open 

surgery in these patient groups, but is within cost-effectiveness limits often used in the UK National Health Service. As a 

result of the review, experts recommended that TAVI should be available to more patients, which would require greater levels 

of funding. Transcatheter aortic valve implantation was ranked as second out of 23 new or updated treatments competing for 

funding allocations. The Welsh Health Specialised Services Committee therefore published a new Commissioning Plan for 

TAVI in 2019 that now included patients who are considered too risky to undergo open surgery.

1 Introduction

Specialised healthcare services are those provided for rare 

and complex conditions that may require a critical mass of 

expertise and/or financial resources. They are often defined 

by the patient population, the number of providers that can 

deliver the service and the cost of providing it. In Wales, the 

Welsh Health Specialised Services Committee (WHSSC) 

is responsible for the planning and commissioning of spe-

cialised and tertiary services, enabling equitable access to 

safe, effective and sustainable provision within available 

resources [1, 2]. Funding for WHSSC is primarily provided 

from the seven Welsh Health Boards to cover a total popula-

tion of around 3 million people. The services are provided 

for Welsh residents, but some are carried out by healthcare 

organisations in England. In 2019–20, the WHSSC budget 

was £632 million, representing approximately 9.5% of the 

total spend for National Health Service (NHS) Wales Health 

and Social Care [3].

1.1  Commissioning Specialised Services in Wales

WHSSC annually produces an Integrated Commissioning 

Plan (ICP), which describes in detail the specialised services 

that it will commission with this budget for the following 3 

years. The ICP includes provision for new treatments.

Innovation in specialised services often represents treat-

ments of high cost for low patient numbers. National Health 

Service Wales and WHSSC must ensure that new investment 

decisions are (i) affordable and offer value for money; (ii) 

supported by convincing evidence of safety and effective-

ness, and (iii) made using a process that is consistent and 

transparent. To achieve this, WHSSC has developed a pro-

cess to compare competing proposals for new investment. 

Each year WHSSC carries out a prioritisation process to 

consider the commissioning of new interventions and tech-

nologies and the expansion of existing services.

The criteria that must be met for Welsh patients to access 

a treatment or service commissioned by WHSSC are defined 

by a Commissioning Policy (CP). This describes the ser-

vice, drug or technology, the relevant clinical indications and 

which groups of patients are eligible. The WHSSC process 

for developing or updating a CP starts with a rapid review 

of the relevant clinical and economic evidence (stage 1, see 

Fig. 1). To ensure objectivity, WHSSC commissions Cedar, 

a healthcare technology research centre, to independently 

conduct the rapid evidence reviews (RERs). WHSSC also 

engages with clinical experts from across Wales and estab-

lishes an Expert Advisory Group (EAG) for each topic, who 

consider the evidence and propose any changes to the CP 

(stage 2). This evidence informs the WHSSC decision-mak-

ing process: prioritisation against other new treatments and 

services, assessment of affordability and sign off by a Joint 

Committee of all NHS Wales Health Board chief executives 

(stage 3).

The annual WHSSC prioritisation process helps ensure 

the NHS in Wales commissions clinically and cost-effective 

services, and makes new treatments or services available 

in a timely manner. Prioritisation allows new interventions 

to be ranked according to a set of pre-determined criteria, 

including their clinical and cost effectiveness. This is com-

bined with information on demands from existing services 

to underpin and feed into the development of the WHSSC 

annual ICP. Any widening of the access criteria proposed by 

the EAG is considered within this process.

The scoring and ranking of new treatments or services 

are carried out by a multidisciplinary Prioritisation Panel 

consisting of healthcare professionals, commissioners, 

legal experts and lay members. The Panel uses a standard-

ised methodology, aiming for a fair and transparent process 

to ensure that evidence-based healthcare gain and value 

for money is maximised [4]. The process is specific for 

Wales and therefore reflects the needs and priorities of its 

population.

Members score each intervention against the following 

criteria to rank their relative priority:

• patient benefit (clinical impact);

• burden of disease - nature (severity) of the condition;

• burden of disease - population impact;

• potential for improving/reducing inequalities of access.

The aim of this paper is to describe the standard meth-

odology used by WHSSC to update a CP, using the exam-

ple of transcatheter aortic valve implantation (TAVI) for 

severe aortic stenosis (AS). We describe how recommended 
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changes to the eligible patient population were prioritised 

against competing funding demands, and how TAVI was 

commissioned for the resident population of Wales.

1.2  Aortic Stenosis (AS)

Aortic stenosis (narrowing of the aortic valve) can mani-

fest as angina pectoris, syncope or heart failure, and car-

ries a poor prognosis. The prevalence of AS increases with 

age and affects between 2 and 5% of people aged 75 years 

and older [5, 6]. Treatment options for patients with AS 

include medical management and surgical intervention, 

usually open surgical aortic valve replacement (SAVR). 

Surgical aortic valve replacement results in symptomatic 

relief, improved quality of life and long-term survival. 

However, SAVR requires sternotomy and cardiopulmonary 

bypass, and is associated with high perioperative morbid-

ity and mortality in patients with advanced age, frailty and 

co-morbidities [6]. Thus a significant number of elderly 

patients considered at very high risk do not progress to 

SAVR, and with increasing longevity this population will 

rise over time [6].

The operative risk for patients with AS is assessed 

using validated scoring systems such as the Society of 

Thoracic Surgeons (STS) or European System for Cardiac 

Operative Risk Evaluation (EuroSCORE/EuroSCORE II) 

[8]. Transcatheter aortic valve implantation was developed 

as a less invasive alternative to SAVR and has become the 

treatment of choice for inoperable or high-risk patients 

with AS. An artificial valve is implanted using minimally 

invasive techniques, such as endovascular access via the 

femoral artery.

Fig. 1  Welsh Health Specialised 

Services Committee (WHSSC) 

process for updating or develop-

ing Commissioning Policies 

(CPs)

New CP or CP in need  of 

review/update 

Rapid Evidence Review 

(RER, Cedar) 

Recommended proposals & 

impact of changes 

Expert Advisory Group 

(EAG) 

WHSSC cos�ng 

Dra� CP published for 

consulta�on (6 weeks) 
Priori�sa�on Panel  

Joint Commi�ee sign off 

New Integrated 

Commissioning Policy (ICP)

CP (interven�on) specific 

processes
Annual generic processes

Stage 3

Stage 2 

Stage 1 
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1.3  Background to the Transcatheter Aortic Valve 
Implantation (TAVI) Policy Update

In 2017, the WHSSC TAVI CP (CP58) was considerably 

overdue for review [9]. It supported the use of TAVI in 

patients who:

• had been referred to surgery in the first instance;

• had a logistic EuroSCORE >20% and STS score > 10%;

• had a life expectancy of at least 12 months;

• and where the balance of risks and benefits favoured 

TAVI as judged by the multidisciplinary team.

Patients unsuitable for surgery because of technical 

reasons (e.g. ‘’porcelain aorta’’ due to calcification) were 

considered for TAVI irrespective of EuroSCORE. This risk 

scoring means that patients were eligible for TAVI if they 

were at high surgical risk for SAVR.

There was consensus across the cardiac community in 

Wales that the policy no longer reflected current clinical 

practice and was inconsistent with most published guidance 

and the current evidence base. In September 2017, Cedar 

were commissioned to produce an RER on the clinical and 

cost effectiveness of TAVI in adults with heart failure sec-

ondary to AS for whom surgery is considered suitable but 

high risk. It was noted that the NHS England TAVI CP [10] 

included both high-risk and inoperable patients whereas 

CP58 only covered patients who are considered ‘high surgi-

cal risks’.

1.4  Extant UK Guidance

In July 2017, the UK National Institute for Health and Care 

Excellence (NICE) published updated Interventional Pro-

cedures Guidance (IPG586) that concluded that evidence 

on the safety and efficacy of TAVI supported its routine use 

[11]. This was a change to the previous recommendations in 

IPG421 (2012), which recommended its routine use only in 

patients unsuitable for surgery, and use with special arrange-

ments for patients with a high surgical risk [12].

NICE Clinical Guideline 187 for acute heart failure 

(2014) recommends TAVI in people who are assessed as 

unsuitable for SAVR [13]. Unlike IPG586, CG187 included 

economic evidence. Four UK-based economic cost-utility 

analyses were included in the evaluation; three compar-

ing TAVI against medical management in patients deemed 

unsuitable for surgery [14–16] and one comparing TAVI 

with SAVR in high-risk patients [17]. In inoperable patients, 

TAVI was found to be more costly and more effective than 

medical management, with incremental cost-effectiveness 

ratios (ICERs) of £12,900 [15], £16,200 [16] and £35,956 

per quality-adjusted life-year (QALY) [14] (at 2012 and 

2013 prices). Despite calculating a lower increase in costs 

for TAVI than the other studies, Murphy et al. reported a 

higher ICER primarily because of much lower gains in 

QALYs [14]. In high-risk patients, TAVI was £1350 less 

expensive than SAVR and more effective (2013 prices) [16].

The 2017 Scottish Health Technologies Group Advice 

Statement 001/17 supports the provision of TAVI for adults 

with AS who are deemed to be at high surgical risk [18]. 

(Patients deemed not suitable for surgery were already pro-

vided with the option of TAVI at a single centre.) To inform 

this guidance, Healthcare Improvement Scotland evaluated 

the cost effectiveness of TAVI vs SAVR, reporting ICERs 

of £17,064–£23,130 in the high-risk group. A sensitivity 

analysis indicated that TAVI device costs and 2-year mortal-

ity rates were key drivers in the model [6].

All of these analyses used data from the PARTNER and/

or CoreValve studies (see Sect. 3 for study information). 

Concerns were noted regarding the generalisability of the 

risk profiles of the study samples to the general UK popula-

tions because of the selection criteria used.

1.5  Extant International Guidance

The joint European Society of Cardiology and European 

Association for Cardio-Thoracic Surgery 2017 guidelines 

on valvular heart disease recommend TAVI for patients 

unsuitable for surgery [19]. For patients with a high surgi-

cal risk, the choice of surgical modality is determined by the 

specialist Multidisciplinary Team (MDT), although TAVI 

is preferred in elderly patients suitable for transfemoral 

access. Surgical aortic valve replacement is recommended 

for low-risk patients. To counteract the limitations of STS, 

EuroSCORE II and logistic EuroSCORE risk scores, the 

guidelines include additional factors to be considered by 

the MDT (such as frailty, porcelain aorta, anatomy and 

co-morbidities).

The joint American Heart Association and American 

College of Cardiology guidelines on valvular heart disease 

recommend TAVI for patients with a prohibitive surgical 

risk [20]. For patients with high surgical risk, TAVI is a ‘rea-

sonable alternative’ to SAVR, but SAVR is recommended in 

patients with low or intermediate surgical risk.

2  Rapid Review Methods

The aim of the WHSSC RER was to identify evidence 

for the clinical and cost effectiveness of TAVI in adults 

with heart failure secondary to AS, and for whom SAVR 

is considered unsuitable or high risk. A rapid review is 

systematic, but simplifies or omits one or more elements 

of a traditional systematic review in order to inform deci-

sions in a timely manner [21]. A substantial systematic 

review had been performed in May 2017 to inform NICE 
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guidance IPG568 [22]. We took a pragmatic approach and 

used this systematic review as the baseline for our RER. 

We updated the NICE clinical literature search to iden-

tify any randomised controlled trials (RCTs) published 

after this date. The NICE systematic review considered 

evidence for all surgical risk groups, but segregated this 

into inoperable, high risk and lower risk categories. NICE 

Interventional Procedures Guidance does not consider eco-

nomic evidence, thus a separate search was conducted for 

new economic evidence from 2011 onwards.

A PICO (Population, Intervention, Comparator, Out-

comes) framework was developed in consultation with a 

clinical advisor (Table 1). This was used to create search 

strategies run on the following databases on 10 Octo-

ber, 2017: MEDLINE, MEDLINE In-Process, Embase, 

Cochrane Library and PubMed (‘Epub ahead of press’). 

This limited the search to RCTs published between May 

and October 2017. The economic search used the same 

basic search terms, but replaced RCT-related search terms 

with those that described economic studies. Economic evi-

dence with a UK perspective was included if not already 

reviewed in UK guidance [14–17].

Records were screened by one reviewer at title and 

abstract stage, and full texts of the remaining papers were 

further screened for eligibility. Uncertainties were dis-

cussed with a second reviewer. The systematic review for 

IPG568 [22] assessed studies for bias; no additional qual-

ity appraisal was conducted for this RER. Two reviewers 

extracted and cross-checked key clinical and cost-effec-

tiveness data into evidence tables. The classification of 

risk groups differed across studies, thus we detailed the 

study inclusion criteria, patients’ baseline characteristics 

and health outcomes.

3  Rapid Review Results

Following removal of duplicates, 378 reports were identified 

via the clinical study update, and 216 reports from the eco-

nomic search. No new RCTs that met the inclusion criteria 

were identified. Two UK-based cost-effectiveness studies 

were identified, using data from UK hospitals [23] or pub-

lished international randomised studies [24].

To inform the WHSSC policy review, the studies on inop-

erable and high-risk patients included in NICE IPG568 were 

summarised. In total there were six RCTs in this guidance, 

reported in multiple publications. These six RCTs included 

patients from three distinct risk groups: inoperable (PART-

NER 1B), high risk (PARTNER 1A, CoreValve) and inter-

mediate/low risk (PARTNER 2A, NOTION, SURTAVI). 

The PARTNER 1B, PARTNER 1A and CoreValve studies 

met our inclusion criteria. We additionally used reference list 

searching to identify reports from these three RCTs that con-

tained the maximum information about patient characteris-

tics and the longest follow-up periods. This resulted in seven 

publications on three RCTs used as the clinical evidence for 

this RER. Table 2 summarises the RCTs and publications 

included in the RER.

Figure 2 shows the recruitment periods of the six studies 

included in IPG568 and illustrates that TAVI studies have 

progressed from inoperable/high-risk patients to lower risk 

groups over time. PARTNER 1A and 1B are subpopula-

tions (high risk and inoperable, respectively) from the same 

overarching study.

3.1  Clinical Evidence

A summary of evidence is provided for inoperable and 

high surgical risk separately, with study details reported in 

Table 1  PICO (Population, 

Intervention, Comparator, 

Outcomes) framework and 

inclusion/exclusion criteria for 

the rapid evidence review

Population Adults with heart failure secondary to aortic stenosis for whom surgical 

aortic valve implantation is considered unsuitable or high risk

Intervention Transcatheter aortic valve implantation

Comparator Surgical aortic valve implantation

Medical/conservative management

No intervention

Outcomes 1. Mortality

2. Major cardiovascular events

3. Dyspnoea

4. Echocardiographic criteria: ejection fraction

5. Length of hospital stay and readmission rates including critical care units

6. Quality of life

7. Adverse events

8. Cost effectiveness

Language English only

Types of evidence and years Randomised controlled trials from 2016 onwards

Economic analyses from 2011 onwards

Exclusions Conference abstracts, case reports, reviews, letters and editorials
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Tables 3 and 4. All outcome measures are reported as TAVI 

vs comparator.

3.1.1  Inoperable Group

Two papers reported evidence from the PARTNER 1B 

RCT [25, 26]. This included patients unsuitable for surgery, 

defined as a probability of death or serious irreversible 

morbidity exceeding 50%. Results suggest that TAVI has a 

survival advantage at 1 year [25] and 5 years [26] over medi-

cal therapy, but that TAVI carries a higher risk of vascular 

complications at 1 year [26].

3.1.2  High‑Risk Group

Evidence in patients with high surgical risks was available 

from the PARTNER 1A and CoreValve RCTs. Two papers 

reported findings from the PARTNER 1A study, which 

included patients with a predicted risk of operative mortal-

ity of ≥ 15% and/or a STS score of ≥ 10 [27, 28]. Three 

papers reported findings from the CoreValve study, which 

included patients with a risk of death within 30 days of sur-

gery of ≥ 15%, and a risk of death or irreversible complica-

tions of < 50% [29–31]. The PARNER 1A study reported 

no significant difference in mortality between TAVI and 

SAVR at 30 days, 1 year or 5 years [27, 28]. However, the 

CoreValve trial reported significantly lower mortality for 

patients undergoing TAVI at 1 year [29] and at 3 years [30]. 

Both trials reported that TAVI carries a significantly greater 

risk of major vascular complications compared with SAVR 

at 1 year [27, 29] and 3 years [30]. At 5 years, the incidences 

of stroke, transient ischemic attack, myocardial infarction, 

endocarditis, renal failure, need for a new pacemaker or a 

number of hospital admissions were similar for both TAVI 

and SAVR [28]. An additional neurological sub-study of the 

CoreValve trial reported no significant difference in rates 

of stroke between TAVI and SAVR at 30 days, 1 year or 2 

years [31].

3.2  Cost‑Effectiveness Evidence

Freeman et al. [23] performed a retrospective cohort analysis 

using linked data from patients in South Wales unsuitable for 

SAVR. They reported significantly higher survival rates, and 

less frequent and shorter subsequent hospital admissions, in 

patients who had TAVI compared with medical treatment. 

They concluded that TAVI offers an additional 1.29 QALYs 

and calculated an ICER of £10,533 per QALY over a 5-year 

time horizon (2012 prices).

Table 2  Summary of the three randomised controlled trials and the references included in this rapid evidence review

SAVR surgical aortic valve replacement, TAVI transcatheter aortic valve implantation

Patient risk group Comparator Trial name References Participants (TAVI vs comparator) TAVI device

Inoperable Standard therapy PARTNER 1B Leon et al. (2010) [25] n = 358 (179 and 179) Edwards SAPIEN

Kapadia et al. (2015) [26]

High risk SAVR PARTNER 1A Smith et al. (2011) [27] n = 700 (348 and 351) Edwards SAPIEN

Mack et al. (2015) [28]

CoreValve Adams et al. (2014) [29] n = 748 (391 and 357) Medtronic CoreValve

Deeb et al. (2016) [30]

Gleason et al. (2016) [31] n = 199 (111 and 88)

Fig. 2  Study period of all clinical trials identified form the literature search
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Table 3  Details of studies on patients deemed inoperable

CI confidence interval, HR hazard ratio, IQR interquartile range, NYHA New York Heart Association, RCT  randomised controlled trial, ST standard therapy, STS Society of Thoracic Surgeons, 

TAVI transcatheter aortic valve implantation, TIA transient ischaemic attack

Study details Population Intervention/control Selected results (TAVI vs ST) Notes

PARTNER 1B

Leon et al. (2010), 1 year [25]

Kapadia et al. (2015), 5 years [26]

Multi-centre RCT 

Inclusion criteria:

 NYHA class ≥ II

P robability of death or serious, 

irreversible morbidity > 50%, as 

judged by clinical team

STS score ≥ 10%

Baseline characteristics:

 Mean STS scores similar between 

groups, but mean logistic Euro-

SCORE significantly higher in ST 

group compared with TAVI (30.4 

vs 26.4, p = 0.04)

 > 90% of participants were NYHA 

class III or IV

 Significantly more patients with 

extensively calcified (porcelain) 

aorta in the TAVI group compared 

with ST (19% vs 11.2%, p = 0.05)

Intervention:

 TAVI (n = 179), Edwards SAPIEN 

heart valve system; transfemoral 

approach (Edwards Lifesciences)

Comparator:

 ST, n = 179

1 year:

 Mortality: 30.7% for TAVI vs 50.7% 

for ST (p < 0.001)

NYHA class III or IV (cardiac symp-

toms): 25.2% for TAVI vs 58% for 

ST (p < 0.001)

 Stroke or TIA: 10.6% for TAVI vs 

4.5% for ST (p = 0.04)

 Vascular complications: 32.4% for 

TAVI vs 7.3% for ST (p < 0.001)

5 years:

 Mortality: 71.8% for TAVI vs 93.6% 

for ST (HR 0.50, 95% CI 0.39–

0.65; p < 0.0001)

 Median survival: 31 months (IQR 

7.7– >60) for TAVI vs 11.7 

months (IQR 4.8–30.9) for ST (p 

< 0.0001)

 Risk of cardiovascular-related mor-

tality: 57.5% for TAVI vs 85.9% for 

ST (p < 0.0001)

 Non-cardiovascular deaths: 34% for 

TAVI vs 17% for ST

 Stroke: 16% for TAVI vs 18.2% for 

ST (HR 1.39, 95% CI 0.62–3.11, p 

= 0.555)

 No continued hazard of stroke for 

TAVI after the initial procedural 

risk

 Repeated hospital admission: 47.6% 

for TAVI vs 87.3% for ST (p < 

0.0001)

 Non-symptomatic (NYHA class I or 

II): 86% for TAVI vs 60% for ST

Conclusions:

 1 year: TAVI suggested as new stand-

ard of care for patients unsuitable for 

surgery

 5 year: Sustained benefit of TAVI 

(all-cause mortality, cardiovascular 

mortality, repeat hospital admission 

and NYHA status)

Limitations:

 The manufacturer (Edwards Lifes-

ciences) funded and sponsored the 

study

 First-generation SAPIEN valve, more 

likely to cause complications. Dura-

bility of the valve was a concern and 

needed a systematic echocardiog-

raphy long-term follow-up. Sapien 

device is no longer implanted
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Table 4  Details of studies on patients with high surgical risk

Study details Population Intervention/control Selected results (TAVI vs ST) Notes

PARTNER 1A

Smith et al. (2011), 1 year [27]

Mack et al. (2015), 5 years [28]

Multi-centre RCT 

Inclusion criteria:

 NYHA class ≥ II

 Predicted risk of operative mortality 

≥ 15% and/or STS score ≥ 10

Baseline characteristics:

 Groups were well matched for frailty, 

STS (~ 12) and logistic Euro-

SCORE (~ 29)

 94% of participants were NYHA 

class III or IV

Intervention:

 TAVI (n = 348), SAPIEN heart-

valve system (Edwards Lifes-

ciences)

Comparator:

 SAVR (n = 351)

1 year:

 Not significantly different: mortality, 

stroke,  TIAa, new-onset AF

Vascular complications:  18.0% 

for TAVI vs 4.8% for SAVR (p < 

0.001)

 Major bleeding: 14.7% for TAVI vs 

25.7% for SAVR (p < 0.001)

5 years:

 Not significantly different: mortality, 

death from cardiovascular causes, 

stroke, TIA, MI, endocarditis, renal 

failure, need for new pacemaker, 

number of hospital admissions

 Major vascular complications: 11.9% 

for TAVI vs 4.7% for SAVR group 

(p = 0.0002)

 Major bleeding: 26.6% for TAVI 

group vs 34.4% for SAVR (p = 

0.003)

Survival: 44.5 months (IQR 13.7–

63.7) for TAVI vs 40.6 months 

(IQR 10.1 to not assessable) for 

SAVR (p = 0.76)

Conclusions:

 Despite major vascular complications, 

TAVI has clinical benefits at 1 year

 SAVR and TAVI are associated with 

similar mortality rates and produced 

similar improvements in cardiac 

symptoms

 At 5 years, survival is affected by 

the presence of early paravalvular 

regurgitation

 Newer valves might lead to better 

long-term outcomes in terms of vas-

cular complications and paravalvular 

leak

 The difference in the incidence of 

stroke and transient ischemic attack 

dissipated by 5  yearsa

Limitations:

 Frequent withdrawals and decisions 

to forgo the procedure among the 

surgical patients (and 5% withdrawal 

from TAVI)

 First-generation TAVI valve used, 

predominantly in centres with no pre-

vious experience with the procedure. 

Sapien device is no longer implanted

Extremely high-risk cohort (mean STS 

12%)
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Table 4  (continued)

Study details Population Intervention/control Selected results (TAVI vs ST) Notes

CoreValve

Adams et al. (2014), 1 year [29]

Deeb et al. (2016), 3 years [30]

Multi-centre RCT 

Inclusion criteria:

 Predicted risk of death ≥ 15% and 

mortality/irreversible complications 

< 50% within 30 days

 NYHA class ≥ II

Baseline characteristics:

 STS and logistic EuroSCORE were 

similar between groups, but mean 

predicted mortality at 30 days was 

7.4%

 86% of participants were NYHA 

class III or IV

 Severe chronic lung disease more 

prevalent in the TAVI group vs 

SAVR group (13.2% vs 9%)

 Diabetes mellitus more prevalent in 

the TAVI group vs SAVR group 

(45.4% vs 34.9%, p = 0.003)

 Most patients (> 56%) had Charlson 

Comorbidity Index score ≥ 5, indi-

cating severe burden of illness

Intervention:

 CoreValve TAVI device (n = 391)

 Comparator:

SAVR (n = 357)

1 year:

 Mortality: 13.9% for TAVI vs 18.7% 

for SAVR (p = 0.04)

Stroke rates were similar between 

groups

 Major vascular complications: 6.2% 

for TAVI vs 2.0% for SAVR (p = 

0.004)

 Life-threatening bleeding , acute 

kidney injury, and new-onset or 

worsening AF all significantly 

higher in SAVR (all p < 0.001)

3 years:

 Mortality or stroke: 37.3% for TAVI 

vs 46.7% for SAVR (p = 0.006), but 

no significant difference in mortal-

ity alone

 Life-threatening bleeding, major 

bleeding, and acute kidney injury 

were significantly more common 

in SAVR (p < 0.001, p = 0.045, p 

< 0.001)

 Vascular complications, percu-

taneous reintervention and new 

pacemakers were significantly more 

common in TAVI (p = 0.001, p 

= 0.023 and p < 0.001), majority 

occurred within 30 days

Conclusions:

 No improvement in survival with 

TAVI compared to SAVR

 Lower paravalvular regurgitation 

observed compared with PARTNER 

trial (due to different valve used)

 Analysis shows sustained 3-year clini-

cal benefit of TAVI over SAVR in 

patients at increased risk of surgery

Reduction in all-cause mortality or 

stroke maintained at 3 years, unique 

finding for this study

Limitations:

 Study sponsored and funded by the 

manufacturer (Medtronic)

Participants had a lower risk of death 

than intended
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Table 4  (continued)

Study details Population Intervention/control Selected results (TAVI vs ST) Notes

CoreValve, neurological substudy

Gleason et al. (2016), 2 years [31]

Multi-centre RCT 

Aim of study:

 Characterise the incidence of new 

clinically detectable neurological 

events, or any comparative change 

in indices of higher cognitive func-

tion following TAVI or SAVR

Baseline characteristics:

 STS and logistic EuroSCORE were 

similar between groups

Sample size:

CoreValve TAVI device (n = 111)b

 SAVR (n = 88)

 In general, stroke and TIA rates 

were similar at 30 days, 1 year and 

2 years

 Rates of any stroke were lower for 

TAVI at 2 years (10.9% vs 16.6%, 

p = 0.05)

 Rates of minor stroke were lower 

for TAVI at 30 days and 1 year

 Encephalopathy: rates were lower 

for TAVI than SAVR at 30 days 

(9.6% vs 17.1%, p = 0.003), 1 

year (13.2% vs 19.6%, p = 0.01) 

and 2 years (13.9% vs 20.6%, p 

= 0.01)

 Predictors of stroke within 30 days 

of TAVI:

  peripheral vascular disease (p = 

0.002)

  nocturnal biphasic ventilation (p 

= 0.03)

fall in past 6 months (p = 0.03)

 Predictors of stroke at 1 year after 

TAVI:

  Peripheral vascular disease (p = 

0.04)

  Severe aortic calcification (p = 

0.03)

  History of hypertension (p = 0.009)

  Charlson Comorbidity Index score 

≥5 (p = 0.002)

Conclusions:

 The combined neurologic event rates 

(any stroke or TIA) at 30 days, 1 year 

and 2 years did not differ signifi-

cantly between the TAVI and SAVR 

groups

Limitations:

 27% of patients from the main trial 

participated in this substudy

Medication data were based on case 

report forms (dependent on site-

reporting accuracy)

AF atrial fibrillation, CI confidence interval, IQR interquartile range, NYHA New York Heart Association, RCT  randomised controlled trial, ST standard therapy, STS Society of Thoracic Sur-

geons, TAVI transcatheter aortic valve implantation, TIA transient ischaemic attack
a The combined outcome of ‘Stroke or TIA’ was slightly higher in TAVI at 1 year: 8.3% vs 4.3% (p = 0.04)
b Participants in the main CoreValve study did not all opt to enroll in the neurological sub-study
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Brecker et al. [24] conducted a cost-effectiveness analy-

sis using TAVI data from a single-arm cohort study (Cor-

eValve ADVANCE) and outcomes for medical treatment 

from PARTNER B. In the high-risk subgroup, TAVI had a 

benefit of 1.24 QALYs and an ICER of £17,718 per QALY 

over 5 years (2013 prices). The model outcome was most 

sensitive to the cost of hospital admissions for heart failure.

4  Updating the Commissioning Policy (CP)

As part of the policy review, WHSSC engaged with cardiac 

surgeons and cardiologists from across Wales and estab-

lished an EAG, with whom they shared the RER. The EAG 

recommended a series of changes to the population eligi-

ble to receive TAVI. The major changes to the CP were the 

inclusion of patients considered inoperable and the removal 

of explicit risk definitions using numeric scoring:

• Patients considered high risk or inoperable should be 

referred to the relevant TAVI MDT for consideration of 

the most appropriate aortic intervention.

• TAVI should be considered if the patient:

– has a confirmed diagnosis of severe symptomatic AS 

and has been discussed at the TAVI MDT; and

– is considered high risk for SAVR (owing to age, 

frailty and co-morbidities); or

– is deemed inoperable but the TAVI MDT concludes 

that significant symptomatic and/or survival benefit 

will be offered by TAVI, e.g. porcelain aorta.

The EAG also estimated the impact of the revision on 

increased activity and additional service infrastructure, 

which were costed by WHSSC. WHSSC estimated an 

increase in procedure activity across Wales of 20–30%. 

Investment would be required to enable this: additional 

TAVI valves, additional consultant and clinical nurse spe-

cialist time for the MDTs, catheter laboratory staff, pre-

procedure and post-procedure frailty assessment, post-pro-

cedure cardiac rehabilitation and ongoing follow-up for the 

management of heart failure.

The EAG agreed that any revised policy should continue 

to exclude patients with intermediate and low surgical risk. 

Figure 2 shows how the evidence base had evolved from 

higher to lower risk patient populations at the time of the 

review. The intermediate-risk group is becoming increas-

ingly important, thus emerging trial data should be kept 

under close observation and the TAVI policy regularly 

reviewed and updated.

Based on these findings, a revised CP was produced 

and issued for stakeholder consultation for 6 weeks, in line 

with WHSSC methodology [32]. Stakeholder feedback was 

incorporated into a revised and finalised CP, with new crite-

ria for treatment [33]. This revised CP was then assessed by 

the WHSSC Prioritisation Panel. The scoring and ranking 

of 23 new interventions (including TAVI) was carried out 

by the Panel in October 2018.

Assessed against the four criteria (described in Sect. 1.1), 

the revised TAVI policy was ranked as the second highest 

priority considered for WHSSC funding in 2019–20. The 

additional investment to support implementation of the 

revised TAVI policy was agreed by the WHSSC Joint Com-

mittee in January 2019 and published in their ICP in March 

2019 [34].

5  Discussion and Conclusions

We report the process for updating the CP for specialised 

services for Welsh patients using TAVI as an exemplar. A 

RER was conducted as part of a health technology assess-

ment update on the use of TAVI for treating severe AS. 

The evidence suggests that, for inoperable and high-risk 

patient groups, TAVI results in better survival compared 

with medical therapy or SAVR respectively, although there 

is an increased risk of vascular complications compared 

with SAVR. Although TAVI is generally considered more 

expensive than both medical management and SAVR, the 

increased survival means that TAVI may be cost effective in 

the highest risk groups: ICERs for TAVI compared to both 

medical management and SAVR were mostly < £24,000 per 

QALY. The RER informed a revision of the WHSSC CP for 

TAVI, following expert review and stakeholder consultation. 

This expanded the eligible population, from patients with a 

high surgical risk, to also include patients deemed inoper-

able. The updated policy was published in March 2019 [33], 

and as a result, the number of TAVI procedures rose from 

222 in 2018–2019 to 317 in 2019–2020, an increase of 45%.

We did not conduct a traditional systematic review 

because of time and resource constraints. A rapid review 

streamlines the systematic review methodology in order to 

achieve useful and reliable outputs in a shorter timeframe 

and with fewer resources. Health technology assessment 

processes require decision making to be made in a timely 

but evidence-based manner, and pragmatism must often be 

balanced against strict methodological rigour in the produc-

tion of CPs or guidance. Often a ‘best available evidence’ 

approach must be used. The use of relevant existing sys-

tematic reviews and other health technology assessment 

reports, as done here, is an appropriate means to shorten 

the process. This RER did not include all publications from 

each RCT, but did ensure inclusion and exclusion criteria, 

baseline characteristics, co-morbidities and key efficacy out-

comes were included, with results from the longest follow-

up period. Regular reviews between Cedar and WHSSC 
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ensured that methods and results remained appropriate to 

the commissioners of these services.

Most of the trials included in the RER used first-genera-

tion valves (Edwards SAPIEN and Medtronic CoreValve). 

Technological improvements in the devices and increased 

clinical experience of TAVI are likely to have reduced the 

risks of complications and improved outcomes since these 

trials were conducted. This is typical of guidance on medi-

cal devices or procedures, where evolving technologies or 

techniques can outpace the evidence generation and review 

processes. Several ongoing trials were identified at the time 

of the RER, which may have reported in time for the next 

review of WHSSC CP, expected in 2022.

The surgical risk assessment scores (STS, EuroSCORE) 

are strongly dependent on age, and the majority of high-risk 

patients are elderly with co-morbidities. For these patients, 

improved quality of life may take precedence over increased 

life expectancy, and TAVI avoids the pain associated with a 

sternotomy and reduces the length of hospital stay compared 

with SAVR. However, for younger patients with mild-to-

moderate disease, life expectancy may be more important 

and the 5-year follow-up for the majority of controlled stud-

ies may be inadequate.

The American Heart Association/American College 

of Cardiology guidelines for valvular heart disease were 

updated in December 2020 [35]. These expanded the indica-

tions for TAVI, from only patients with a prohibitive surgical 

risk, to include patients with a high surgical risk. For symp-

tomatic patients of any age with severe AS and a high or 

prohibitive surgical risk, TAVI is recommended if predicted 

post-TAVI survival is > 12 months with an acceptable qual-

ity of life. Most European and US guidelines are now there-

fore substantially consistent by providing or recommending 

TAVI in patients deemed inoperable or at high surgical risk.
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