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Winning a debate? 

• A philosophical quote from a highly 
respected academic 

• Research that cant be argued with 

• Lots of graphs/ pictures (some may 
bare no relevance at all to the 
debate) 

• Interrupt a lot 



The philosophical quote 
by a highly respected academic 

   

“I don’t understand why, just because the 
earth has gone round the sun once a 
device patient needs to be followed up?” 

 

Dr Adrian Morely-Davies – BHRS council 
meeting April 2011 



Research that cant be argued with! 



Central Manchester University 
Hospitals 

 



The Royal Brompton Hospital 



What's our ‘normal’ FU policy 

   Current 
• PPM/ ICD – 3 x RFU, 1F2F 
• CRT-P/ CRT-D  – Alternate RFU and F2F 
• Battery/ lead monitoring/ AF – monthly RFU 
• Increasing number of PPM/ ICD on RFU only 

 
                              Work in progress 
• Moving all PPM and ICD onto RFU only 
• CRT 1 year post implant – 3x RFU, 1 x FU 
• Next – CRT RFU download to coincide with HF clinic – 

no need for device in-clinic check? 
 
 

 
 



Historical in clinic- device checks 

• 5 to 15 mins per patient 

• Magnet rate 

• Manual threshold/ impedance/ sensing check 

• Battery evaluation 

• Evaluation of rate histogram (and counters) 

• Evaluation of stored episodes 

• Site check 



Current device in-clinic follow up 
• 5 to 30 mins per patient –reality less than 30 mins to 

evaluate CRT - vast differences across UK  
• No magnet rate 
• Trend data for Threshold/ impedance/ sensing checks – 

manual tests rarely needed 
• Battery evaluation 
• Evaluation of histograms – Rate, Sensor, AF burden, Rates 

during AF etc 
• Evaluation of clinical stored episodes 
• Evaluation of HF diagnostics 
• Site check 
• The vast majority of device in clinics checks/ evaluations do 

not require a F2F 



Analysis of CMFT in-clinic follow up 

• 60% of PPM patients have no cardiac co-
morbidity – the only reason they ever attend 
the heart centre is for a device check 

• 91% of ALL device patients have no further 
programming changes after 2/4/6 week in-
clinic FU 

• To facilitate a 2 week appt/ urgent checks 
clinics have to overbooked 



In-clinc device check: Poor value for the patient?? 
Would patients prefer RFU only? 

62% of that time 
is waiting time. 

Average time spent 

by a patient in the 

hospital from check 

in to check out. 

 

AND in average 37% 
of the consultation 

time adds value  

to the patient. 

 



 



Cost of F2F follow up 
            

  
Physician time consumption for 
an in-clinic FU 34.30 £1.4 

Minutes and cost 
per minute 

Boriani et al 2011, Picturenomics UK 
PwC Report 

  
Physician time consumption for 
a remote follow up 8.40 £1.4 

Minutes and cost 
per minute 

Raatikainen et al. 2008, Picturenomics 
UK PwC Report 

  
Patient mean travel for round 
trip  to clinic 60.80   

km from home to 
clinic and back 

MDT UK info available per clinic (based 
on over 1000 patients 

  Cost per km of travel (car) £0.25   
UK HMRC Fuel 
allowance 

http://www.hmrc.gov.uk/rates/travel.ht
m 

  
CO2 emissions per km of travel 
(car) in grams 

149.5
0   

Average new car 
sold in the UK in 
2009 

http://www.parkers.co.uk/cars/advice/n
ews/archive/CO2-emissions-down/ 

  
Annual scheduled ambulatory  
visit 4.00   

Routine device 
checks performed User entry 

  
Scheduled ambulatory visits 
replaced with remote follow-up 3.00   

Routine device 
checks done 
remotely User entry 

  CO2 emissions savings (grams) 27269     CALCULATED 

  
Hospital staff time saving from 
remote follow-up £107     CALCULATED 

            

http://www.hmrc.gov.uk/rates/travel.htm
http://www.hmrc.gov.uk/rates/travel.htm
http://www.parkers.co.uk/cars/advice/news/archive/CO2-emissions-down/
http://www.parkers.co.uk/cars/advice/news/archive/CO2-emissions-down/
http://www.parkers.co.uk/cars/advice/news/archive/CO2-emissions-down/
http://www.parkers.co.uk/cars/advice/news/archive/CO2-emissions-down/
http://www.parkers.co.uk/cars/advice/news/archive/CO2-emissions-down/
http://www.parkers.co.uk/cars/advice/news/archive/CO2-emissions-down/


Parking 



Current patient flow... 
High variation in time spent 

Patient regular in-
office follow-up 

Reception 
check-in 
(1 min) 

Waiting 

Device 
evaluation 
(12.7 min)  

Reception 
check-out 

Waiting 

Depending on clinical need 

Patient 
goes home 

 21.3 mins 

•Unpredictable process, 
mean of 35.5 minutes 
but highly variable 

•P95= 80.6 minutes 

•P50= 29.2 minutes 



What contibutes to the variation? 

Waiting 

Device 
evaluation 
(17.1 min)  

Waiting 

Depending on clinical need 

Patient 
goes home 

40.2 mins 

Waiting 

• 90% of patients arrive early 

or on time: on average 20 

minutes early 

 

•Average device follow 
up consultation- 12.7 
minutes 

•P95=26.2; P50=11.6 

•Average total time 
spent waiting= 21.3 
minutes 



On time starts…? 

Avg 19 mins 

Avg 36.8 mins 

Late starts due to unscheduled  
activity, urgent checks, problem 
patients… 



Time spent 
analysis 

Large proportion of VA activity: 55%  

SNVA consist mostly of admin/database entry and scheduling on 

remote systems for next appointments 



Increased use of devices creates a significant 
growth in demand for device follow-up 

resources  

-
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Growth: 

140% (year 2000-2005)- actual 

160% (year 2005-2010) - estimated 

Economic modelling based on CCAD data 

NICE recommendations are 5 FU per year – model based on 1.3 pacemaker FU and 3 ICD / CRT FU.  

 



Number of implanted devices is high and still 
increasing… 

Cardiac device follow-up burden  

keeps increasing  

Human resource spending 

not a priority 

1- http://www.eucomed.org/uploads/_medical_technology/facts_figures/Graphs_CRM_2013.pdf 
2- LEK consulting/executive insights Volume XV, Issue 4, 2013  

UNITS PER MILLION INHABITANTS1 SPENDING PRIORITIES OVER THE NEXT 5 Y.2 

WHILE 2007 2012 

2007 2012 

http://www.eucomed.org/uploads/_medical_technology/facts_figures/Graphs_CRM_2013.pdf
http://www.eucomed.org/uploads/_medical_technology/facts_figures/Graphs_CRM_2013.pdf


Strategic Review of Cardiac Physiology  
Services 



Physiologist workforce 
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Remote monitoring  
EVIDENCE LANDSCAPE 



The CONNECT trial 



25 Raatikainen MJ, et al. Europace. 2008;10:1145-1151 

Reduced healthcare utilisation 
REMOTE MONITORING OF IMPLANTABLE CARDIOVERTER DEFIBRILLATOR 

PATIENTS: 

A SAFE, TIME-SAVING AND COST-EFFECTIVE MEANS FOR FOLLOW-UP. 
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Reduced healthcare optimisation & enhanced patient care 

EFFICACY AND SAFETY OF AUTOMATIC REMOTE MONITORING 
FOR IMPLANTABLE CARDIOVERTER-DEFIBRILLATOR FOLLOW-
UP: TRUST. 

Varma N, et al. Circulation. 2010;122:325-332. 
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Reduced healthcare utilisation 
COMBINED HEART FAILURE DEVICE DIAGNOSTICS IDENTIFY 
PATIENTS AT HIGHER RISK OF SUBSEQUENT HEART FAILURE 
HOSPITALIZATIONS 

(PARTNERS-HF). 

Whellan DJ, et al. J Am Coll Cardiol. 2010;55:1803-
1810. 
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Reduced healthcare hospitalisation 
REMOTE MONITORING OF CARDIOVASCULAR DEVICES: 
A TIME AND ACTIVITY ANALYSIS 

Cronin EM, et al. Heart Rhythm. 2012;9:1947-1951. 



• Carelink remote patient management along with carealerts: 
evidence based care for cardiac device patients 

1. Crossley et al; CONNECT trial. J Am Coll Cardiol. 2011; 57:10 

2.  Landolina et al. Circulation. 2012. 125; 2985-2992 

3. Selvakumar et al.  New Cross Hospital. Poster HRC 2012 
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Reduce time to 
clinical decision1 

Reduce Hospital 
length of stay1 

 

Reduce A&E 
visits in HF 
patients2 

Reduced time to 
diagnosis for ILR 

patients3 

Clinical evidence: enhanced patient care 

   47% 

Reduced time to 
diagnosis 

    35%     18%    79% 

Reduced time to 
clinical decision 

Reduced hospital 
length of stay 

Reduced ED visits 



Value of remote monitoring 



Clinical value of remote monitoring 

 





Spot the difference! 
 



HF Management 



What could the future device FU clinic 
look like?  

• All patients on RFU 

• Device clinics replaced with arrhythmia 
management clinics and urgent device/ site 
evaluation 

• ?need for CRT clinics if device downloads are 
available for HF doctor/ nurse  

• Evaluation/ interpration of downloads by 
physiologist with HF team in clinic could 
provide better management and FU strategies 



Conclusions 

• I do like seeing patients – but only the ones 
that need to be seen 

• The traditional role of  the device physiologist 
routinely seeing patients in clinic will change 

• Workflow has to evolve with technology 

• Significant patient benefit and value of RFU 
rather than F2F  

 



Thank you 


