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Transforming heart rhythm 
management in 5 steps



The patient journey

problem diagnosis

information

treatment

follow up discharge

investigation



The challenges we face

• Rising demand
• Rising healthcare costs
• Increased expectations
• Increasing competition for resource
• Rhythm management predominantly lifestyle



UK health spending as % of GDP

If health care spending and national income increased at similar rates into the future, by 
the 2070s NHS spending would be consuming one-fifth of total national income, and  
by 2135 just over half. If health spending were to grow at the rate seen over the decade 
since 1999/2000, however, then by the mid-2070s the NHS would be consuming close to 
100 per cent of GDP. Clearly this is not a fiscally sustainable trend. 

Economic sustainability

The other sense in which higher spending may be considered unsustainable is from a 
cost-benefit analysis point of view, recognising that at some point the value of the extra 
health benefits of extra spending is likely to fall below the additional cost of generating 
those benefits. Alternatively, further investment in health care is not worth the sacrifice 
of benefits that could be obtained from spending on other things, such as education, 
housing, private spending, and so on.

Although this presumes some decreasing returns to health care spending, what the 
exact relationship is between spending and benefits is very difficult to quantify. We have 
previously reviewed the (mixed) empirical evidence about this relationship and concluded 
that in general there was evidence for a typical non-linear relationship between inputs and 
outputs to health care (Appleby and Harrison 2008). 

An analogous model of the application of the notion of economic sustainability is the 
task undertaken by the National Institute for Health and Clinical Excellence (NICE) in 
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Spending on health and social care over the next 50 years

Figure 1 UK NHS spending as a percentage of GDP 

Sources: Organisation for Economic Co-operation and Development (2012); author estimates
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Projected health costs for the UK

United Kingdom projections in multi-country studies
As noted above, there have been a number of recent analyses of future health and social 
care spending covering groups of countries including the United Kingdom. The European 
Commission study (Przywara 2010), for example, suggested that by 2060, spending 
on the NHS in the United Kingdom could range from 7.6 per cent to 14.9 per cent of 
GDP, depending on different assumptions about the health of future populations, the 
propensity to spend additional income on health care, and so on (see Figure 27, below). 
This compares with spending of 7.5 per cent of GDP in 2007. 

The European Commission’s basic reference case scenario, which combined a number 
of health, income and other essential spending drivers, suggested public spending could 
reach 9.4 per cent by 2060 (Figure 27). This is not dissimilar from the projections for the 
United Kingdom produced by the OECD (OECD 2006). 
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5: Future health and social care spending in the United Kingdom
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The OECD’s analysis suggested that spending on public health would have reached 
between 7.9 per cent and 9.7 per cent of GDP by 2050 (although from a baseline of 
6.1 per cent in 2005), depending on the extent of cost containment in future (see  
Figure 28, overleaf).

Its projections for spending on long-term care estimated that it would have reached 
between 2.1 per cent and 3 per cent of GDP by 2050 (on a 2005 baseline of 1.1 per cent). 

Such projections are, again, not too dissimilar from those produced by Wittenberg et al 
(2011) for the Dilnot Commission (Dilnot 2011), and those for The King’s Fund analysis 
overseen by Sir Derek Wanless in 2006 (Wanless 2006).

Figure 27 European Commission projections: United Kingdom, 2007–60

Source: Przywara (2010)
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Ablations/millon population

• NICOR audit 2013/4
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Wealth by Region

Considering the nine regions of England and the countries of Wales and Scotland, the South East
had the highest percentage of ‘wealthy’ households. Of all the households in this particular region,
15.5% had a value of total wealth greater than £967,000; enough to belong to the wealthiest tenth of
households in Great Britain. In comparison, only 6.9% of households in Scotland held wealth greater
than £967,000. 

Figure 3: Percentage of Households with Total Wealth Greater than £967,000 by Region, Great
Britain, 2008/10

Source: Wealth and Assets Survey - Office for National Statistics
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The Components of Wealth

Of the total wealth held by those households in the top decile, over half (56.6%) comprised private
pension wealth. Nearly all households in this top wealth decile had private pension wealth (98.0%)
and the median value of private pension wealth for these households was £742,000.

Private pension wealth contributed only 30.4% to the wealth held by the least wealthy half of
households. More than two out of five households (43.3%) in the least wealthy half of the distribution

• ONS survey 2008/10



Demand for AF ablation

Medicare Australia data
Percutaneous coronary interventions increased by 0.64 to 1.07 pro-
cedures per 1000 persons, representing a 5% per year population-
adjusted increment (95% CI 2 to 8.2% per year, P , 0.001; Table 1,
Figure 3).

All ablations increased from 0.07 to 0.21 procedures per 1000
persons, representing a 12% per year population-adjusted increment
(95% CI 10.7 to 13.3% per year, P , 0.001; Table 1, Figure 3).

Atrial fibrillation ablations increased from 0.01 to 0.07 procedures
per 1000 persons, representing a 23.2% per year population-adjusted
increment (95% CI 18.9 to 27.8% per year, P , 0.001; Table 1,
Figure 3). The increment in AF ablations was significantly greater
than that of PCIs (P , 0.001) and all ablations (P , 0.001; Figure 3).

Sensitivity analysis on the Australian Institute of Health,
Welfare and Aging data
To address possible errors in coding, we performed a sensitivity ana-
lysis where patients PCI procedures were restricted to those aged
≥35 years and AF ablations to those between 35 and 85 years of
age. The age cut-off of 35 years was used to match the Medicare data-
bases’ age cut-off categories. With this restricted definition, annual
population-adjusted growth for PCIs was 6.18% per year (95% CI

2.8 to 9.6% per year, P ¼ 0.003) and AF ablations was 27.9% per
year (95% CI 21.2 to 35% per year, P , 0.001). Rate of growth of
AF ablations was significantly higher than for PCIs (P , 0.001).

Tertiary institution data
The number of total ablations increased by 18.1% per year (95% CI
9.4 to 27.4% per year, P , 0.001; Table 1, Figure 4). Atrial fibrillation
ablation in its current form began in 2001/02 at RMH. Hence the
10-year data were taken from 2001/02 to 2010/11. The numbers of
AF ablations increased by 39.8% per year (95% CI 29 to 51.3% per
year, P , 0.001; Table 1, Figure 4). Rate of growth of AF ablations
was significantly higher than for all ablations (P , 0.001).

When analysing rates of ‘de novo’ AF ablations alone, there was a
37.9%/year increment per year (95% CI 27.8 to 48.7%, P , 0.001),
which was significantly higher than all ablations combined and PCIs
(P , .001 for both).

Discussion
To our knowledge there is a lack of data describing the temporal
trends in procedural numbers for PCI vs. AF ablations. We thus
sourced two publically available databases as well as a single, high-
volume, tertiary hospital source to examine the local and nationwide
trends in interventional procedures for two established, efficacious
treatment options for two of the most common cardiovascular con-
ditions, CAD and AF, over the past decade.

Main findings
We found that PCI is still more commonly performed than AF abla-
tions and its growth rate parallels that of all cardiovascular proce-
dures over the past decade. In contrast, procedural numbers for
AF ablations have increased exponentially over the past decade at a
rate that outstrips the growth rate of all cardiovascular procedures
evenafteradjusting forpopulationgrowth. Local data forAFablations
mirrored the exponential increase noted in nationwide statistics. To
address limitations in procedural coding in the national databases that
did not allow specific identification of AF ablation procedures, we
used local data from a high-volume tertiary referral centrewhich con-
firmed the significant increase in AFablation procedures, including ‘de
novo’ AF ablation procedures. Given the population prevalence of AF,
burden from hospitalizations, and health-care expenditure is con-
tinuing to rise exponentially,5– 10 these data have critical implications
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Figure 2 Fitted trend lines for population-adjusted number of
procedures over 10 years from the AIHW database.16 *P , 0.001
vs. all ablations and vs. AF ablations, P ¼ NS vs. all others.
†P , 0.001 vs. all others, P ¼ NS vs. all ablations
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Figure 3 Fitted trend lines for population-adjusted number of
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5 ways to address the challenges

1. Simplify the patient journey
2. Reduce variation
3. Get technology to deliver more value
4. Encourage patient leadership
5. Open audit



1) Simplify the patient journey

• Eliminate 90% of hospital 
admissions for arrhythmia

• Paramedic treatment of many 
SVT

• Nurse led patient triage
• Nurse assisted, patient-led 

decision making
• National online resource for 

patients with intelligent 
information delivery

Honarbakhsh et al Heart 2016



2. Reduce variation

n engl j med 372;19 nejm.org May 7, 20151818

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

Primary Outcome
At 18 months, a documented recurrence of atrial 
fibrillation lasting longer than 30 seconds after 
one ablation procedure, with or without the use 
of antiarrhythmic medications, had occurred in 
25 of 61 patients (41%) randomly assigned to isola-
tion alone, 125 of 244 patients (51%) assigned to 
isolation plus electrograms, and 132 of 244 pa-
tients (54%) assigned to isolation plus lines. Rates 
of the primary outcome were not significantly 
different among the three groups (59% for the 
group receiving isolation alone, 49% for the group 
receiving isolation plus electrograms, and 46% 
for the group receiving isolation plus lines; P = 0.15 
for between-group differences) (Table 2 and Fig. 2).

Overall, 12% of patients who were free from 
recurrence of atrial fibrillation at 18 months were 
taking antiarrhythmic medications (7 patients in 
the group receiving isolation alone, 28 in the 
group receiving isolation plus electrograms, and 
29 in the group receiving isolation plus lines). 
The rate of freedom from recurrence of atrial 

fibrillation after one procedure, without antiar-
rhythmic medication, was not significantly dif-
ferent among the three groups (Table 2).

Secondary Outcomes
Rates of freedom from atrial fibrillation after 
two ablation procedures, with or without antiar-
rhythmic medication, were not significantly dif-
ferent among groups (Table 2, and Fig. S3 in the 
Supplementary Appendix). Rates of freedom from 
any atrial arrhythmia, including atrial flutter and 
atrial tachycardia, after a single ablation proce-
dure and after two ablation procedures were not 
significantly different among groups (Table 2, and 
Fig. S4 and S5 in the Supplementary Appendix).

The total burden of atrial fibrillation was 
significantly reduced after ablation and was not 
significantly different among the three groups 
(Fig. S6 in the Supplementary Appendix). Post 
hoc analyses showed that the group assigned to 
isolation plus lines had a significantly higher 
incidence of arrhythmia recurrence without an-

Figure 2. Freedom from Atrial Fibrillation.

The graph shows Kaplan–Meier estimates of freedom from documented atrial fibrillation more than 30 seconds af-
ter a single procedure, with or without the use of antiarrhythmic medications. There were no significant differences 
between groups (P = 0.15). Isolation plus electrograms denotes ablation with pulmonary-vein isolation plus addi-
tional ablation of complex fractionated electrograms; isolation plus lines refers to ablation with pulmonary-vein iso-
lation plus additional linear ablation.
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Standardisation of procedures

•  203 pts, 60 ± 0.9 years, 34% female 

•  CHA2DS2VASc 0 to 6  

•  procedure time 63.7 ± 1.2 mins 

•  fluoroscopy time 5.6 ± 0.2 mins 

•  fluoroscopy dose 18.3 ± 2.8 mGy  



Outcomes

• Success 58% complete, 30.4% improved
• repeat 19.6%
• complication rate 4.9% 

 3 phrenic nerve palsies (1.5%) 
 2 tamponades (1.0%)  
 3 groin complications (1.5%) 
 1 pericardial effusion, no drainage (0.5%) 
 1 temp wire (0.5%) 

• 4 overnight admissions



3. Get more value from technology

• Industry focus on adding value
• Increases cost and margin
• company policy driven by corporate structures 

and KOL’s
• EP is changing from bespoke to mass 

production
• technology needs to reflect this



Medtronic - from the investor perspective

Therapy innovation has 
consistently contributed 
approximately 250–350 
basis points towards CVG 
revenues



National Service Framework for 
Coronary Heart Disease 

Chapter Eight: Arrhythmias and 
Sudden Cardiac Death 

March 2005 
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• Patient/clinician partnership:
• national service framework
• persistent AF ablation
• LAAO occlusion
• what happens if AF ablation improves 

prognosis?
• Critical we mobilise patients

4. Encourage patient leadership



5. Open audit
Open audit is the single most powerful tool we can 
use to drive innovation and improvement

Fluoroscopy 
times for 
physicians 
performing AF 
ablation at Barts



Open Audit

• critical that we have timely open audit 
nationally

• Motivates us to learn from best practice

• The	
  2015-­‐6	
  annual	
  report,	
  to	
  be	
  published	
  at	
  the	
  end	
  of	
  2016,	
  will	
  contain	
  more	
  
detail	
  about	
  data	
  completeness	
  &	
  quality,	
  procedure	
  numbers,	
  doctors	
  performing	
  
device	
  procedures,	
  and	
  adherence	
  to	
  NICE/BHRS	
  guidance,	
  for	
  each	
  centre.	
  	
  	
  

The	
  2016-­‐7	
  report	
  (i.e.	
  data	
  being	
  submitted	
  currently)	
  will	
  for	
  the	
  Nirst	
  time	
  detail	
  each	
  
operator’s	
  volume	
  for	
  simple	
  and	
  complex	
  devices.	
  	
  In	
  future	
  this	
  will	
  be	
  extended	
  to	
  
procedure	
  outcomes.	
  



Deregulation and competition



Costs for complex ablation 2009-10

Hospital Cost (£)
1 4230
2 6500
3 4625
4 2485
5 5670
6 3804

• 6 high volume 
centres in UK

• “real” cost (not 
charge) for ablation



Conclusions

• Technology will have much less influence than 
it has in the past

• Process will define the future
• Being open, honest and transparent about our 

performance will only help us get better
• We need to partner with our patients to get 

them the treatment they need



Guide wire in SVC



Needle in septum



Sheath into LA with balloon



Achieve wire advanced into 
LUPV


