
The HTA challenge of medical 
device assessment: 

The perspective of assessor

Rod Taylor 
Associate Professor in Health Services Research 

& Scientific Director of Peninsula Clinical Trials Unit

Peninsula College of Medicine & Dentistry
Universities of Exeter & Plymouth, UK



Disclosures
• First Director of Technology Appraisals at NICE 

(1999-2001) & member of NICE Technology 
Appraisal & Interventional Procedures Advisory 
Committees (2003-present)

• Co-director of a UK University health technology 
assessment group 

• Consultant for healthcare industry



Background
• In addition to pharmaceuticals, many 

health care systems also assessing 
clinical effectiveness & cost-effectiveness 
of medical devices to inform 
reimbursement/coverage decisions. 

• However, argued that there are important 
differences between devices & medicines 
that make the HTA methods used for 
pharmaceuticals inappropriate for devices.   



Assessing the Clinical and Cost-
Effectiveness of Medical Devices and 

Drugs: Are They That Different?

Crossover commonCrossover rare

No placeboPlacebo usually available

Results vary with operatorResults unrelated to 
physician skill

Complications decrease 
with use

Complications increase 
with use

Constantly evolvingUnchanging compound

DevicesDrugs

Taylor & Iglesias. Value in Health 2009;12:404-6. 



Outline of presentation

• NICE medical device HTA process

• Are medical devices different? A case 
study
– Spinal cord stimulation for pain syndromes

• Conclusions



NICE & Medical Devices

• 20% of all current published NICE 
appraisals are ‘device’ appraisals
– MTA process

• Most have recommended the use of the 
technology either generally or in specific 
circumstances

• Many involve the combination of 
evaluation of a device and a surgical 
procedure



NICE & Medical Devices
• Hip replacement
• Coronary artery stents
• Hearing disability - hearing aids, cochlear implants
• Inhaler devices
• Ultrasound locating devices
• Tension-free vaginal tape
• Insulin pumps, inhaled insulin
• Endometrial ablation techniques
• Pacemakers, ICDs, resynchronisation therapy
• Continuous positive airway pressure devices
• Spinal cord stimulation





The NICE Reference Case…
Comparator Alternatives routinely used in the 

NHS
Perspective on costs NHS  & PSS
Perspective on outcomes All health effects on individuals
Type of economic evaluation Cost-effectiveness analysis
Synthesis of evidence on outcomes Based on systematic review
Measure of health benefits QALYs
Description of health states Standardised-validated generic 

instrument
Preference elicitation Choice-based  , preferably EQ-5D
Source of preference data Representative sample of the public
Discount rate 3.5% pa on costs and health effects
Equity position A QALY is a QALY is a QALY…



Spinal Cord Stimulation



HTA Challenge I - Learning Curve

Unlike in pharmaceuticals, 
the effect of a medical 
device that is applied 
through surgical or 
other interventional 
means depends 
considerably on the 
skills and the 
experience of the 
user.

This has an impact on the 
appropriate timing for 
a clinical trial and on 
the external validity of 
study results.

Source : Ramsay et al (2001)

Cook et al (2004)



Buxton’s Law

“It always too early (for 
rigorous evaluation) until, 

unfortunately, it’s suddenly 
too late”



Spinal Cord Stimulation



SCS for RA
Cost per QALY @ 2-yr

SCS 
(n=34)

Percutaneous 
myocardial laser 
revascularisation 
(n=34)

Difference

Costs £17,736 £12,215 +£5,520

QALYs 1.19 1.07 +0.12

ICER £46,000 per QALY

Dyer (2008) Trials 2008;9:40-51



• “Exploring the cost-effectiveness of SCS versus PMR in 
the first and second half of the study suggested there 
was an improvement over time, which could be indicative 
of a learning curve effect. 

• For patients recruited during 2000/01, the ICER was 
estimated at £230,000 per QALY (95% CI: -£2,670,000 
to £590,000) whereas for 2002/03, the ICER was 
estimated at £18,000 per QALY (95% CI: -£21,000 to 
51,000). 

• This improvement can largely be explained by better 
outcomes, in terms of survival and QoL, experienced by 
SCS patients in the second half of the study. “

Dyer (2008) Trials 2008;9:40-51



PROCESS (Prospective Randomised 
Controlled Multicentre Trial in Patients 

with FBSS) 

FBSS

SCS+CMC

CMC

Outcome

Outcome

Up to 24-months

100 patients  in 12-centres across Europe, 
Australia, Canada & Israel

Pain 2007;132:179-88



Patient flow rHTA Challenge II –
Unplanned cross-over



No perceived 
pain relief 
(Surgery)

Optimal pain relief 
(with or without 
complications)

Sub-optimal pain relief 
(with or without 
complications)

Dead
No perceived 

pain relief 
(SCS only)

Optimal pain relief 
(with or without 
complications)

Sub-optimal pain relief 
(with or without 
complications)

SCS CMMBoth

SCS Economic Model



HTA Challenge III
Technological Innovations

• Electrodes
– Degree of coverage 
– Efficiency/longevity

• Battery
– Miniaturisation
– Longevity
– Rechargeability



Rechargeable Devices?Rechargeable Devices?

Hornberger
Clin J Pain 2008



SCS for FBSS
Rechargeable vs. Non-rechargeable Device

Synergy - £7,761 vs. Restore Ultra - £15,076

Incremental NET benefit of rechargeable (9 year lifespan) vs non-rechargeable 
(Assuming a willingness to pay of £20,000/QALY)
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Conclusions I 
• Increasing desire of healthcare systems 

to....
1. apply HTA methods to medical devices in 
order to inform their 
coverage/reimbursement decisions. 
2. apply same HTA methods regardless of 
health technologies (i.e. drugs, medical 
devices or diagnostics)

,



Conclusions II
• However, there are issues related to 

medical devices that need to considered 
by HTA assessors
– Lack of RCT evidence
– Learning curve – external validity
– Incremental technological innovation vs. cost

• Evidence generation/assessment
- Head-to-head trials of incremental innovations
- Cluster (expertise) RCTs
- Medical devices = “complex intervention”



Cluster (Expertise) RCT design

Patients

Centres

Device

Device

No device

No device

Device

Device

Devereaux et al BMJ 
2005; 330: 88.






