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Abstract
Background  The UK is sometimes considered 
to be slow in adopting new technologies. The 
recent Accelerated Access Review examined 
adoption challenges and identified opportunities 
for improvements. This study aims to determine 
the rate of uptake of selected new medical 
devices approved by the National Institute for 
Health and Care Excellence over a 10-year 
period, and to consider what factors may have 
influenced their uptake.
Methods  The selected devices were approved at 
least 10 years ago to ensure there was sufficient 
data to review uptake trends. The devices that 
met the selection criteria were drug-eluting 
coronary artery stents, the brush used in liquid-
based cytology, and fluid-filled thermal balloon 
and microwave endometrial ablation. Data on 
uptake were collected from the National Audit 
of Percutaneous Coronary Interventions (drug-
eluting stents), the national cervical screening 
programme (liquid-based cytology) and Hospital 
Episode Statistics (endometrial ablation).
Results  The technologies illustrated different 
uptake scenarios. Liquid-based cytology showed 
rapid and complete uptake, probably because 
it was a nationally driven programme. Neither 
drug-eluting stents nor endometrial ablation 
technologies were part of a national programme, 
and their uptake was slower. The uptake of 
stents has gradually increased to 88.5% of 
percutaneous coronary intervention procedures 
in the most recent data. For both fluid-filled 
thermal balloon and microwave ablation, there 
was an increase and then decline in uptake as 
other technologies were developed.
Conclusions  The data show excellent uptake 
when promoted through a nationally managed 
programme. Uptake was slower when left to 
local systems. Obtaining good, reliable data 
about the use of medical devices in the National 
Health Service (NHS) is challenging—collecting 
real-world data linked to electronic patient 
records would allow us to better track the 
impact of new technologies in the future. More 

robust implementation plans may also increase 
the uptake rate of cost-effective and potentially 
life-saving technologies into the NHS.

Introduction
The process of innovation in healthcare 
can be complex,1 and the UK is some-
times considered to be slow in adopting 
resultant new technologies.2 Speeding 
up this process will give patients earlier 
access to life-changing technologies, and 
potentially improve efficiency and value 
in the National Health Service (NHS).3 
The recently published Accelerated Access 
Review acknowledges these adoption 
challenges, yet also recognises opportu-
nities for identifying and more rapidly 
pulling transformative innovations into 
the NHS to improve patient outcomes.3

The National Institute for Health and 
Care Excellence (NICE) makes recom-
mendations about the use of healthcare 
technologies to the NHS, based on a 
review of clinical and economic evidence. 
This includes medicines, medical devices, 
diagnostic techniques, surgical proce-
dures and health promotion activities.4 
The NHS is legally obliged to fund 
approved medicines,4 but there is no 
mandate to encourage the uptake of other 
technologies.

The uptake of selected NICE-recom-
mended drugs is assessed as part of the 
Innovation Scorecard, published regularly 
by NHS Digital.5 Measurement of the 
uptake of medical technologies is much 
more limited,5 and it has received less 
focus, despite the potential for medical 
technologies to transform healthcare.

The aim of this paper is to determine 
the rate of uptake of medical devices 
approved by NICE at least 10 years ago 
and to consider what factors might have 
influenced their uptake.
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Table 1  Selected technology appraisals

Technology appraisal Description

TA69 Guidance on the use of liquid-based 
cytology for cervical screening (published 
2003)10

Recommended the use of liquid-based cytology as the primary means of processing samples in the 
cervical screening programme in England and Wales, with the brush that makes liquid-based possible 
being the medical device investigated

TA71 Guidance on the use of coronary artery 
stents (published 2003)14

Recommended the use of stents where percutaneous coronary intervention is the clinically appropriate 
procedure for patients with either stable or unstable angina or with acute myocardial infarction. This was 
a review of previous guidance on bare metal stents and an appraisal of drug-eluting stents. A further 
appraisal was published in 2008, providing further guidance on the circumstances when a drug-eluting 
stent should be used.17 Drug-eluting stents are the specific device being investigated

TA78 Fluid-filled thermal balloon and 
microwave endometrial ablation techniques for 
heavy menstrual bleeding (published 2004)21

Recommended the use of fluid-filled thermal balloon endometrial ablation and microwave endometrial 
ablation as treatment options for women with heavy menstrual bleeding in cases where it has been 
decided, by the woman and the clinician responsible for her treatment, that surgical intervention is 
appropriate for the management of the condition. The specific devices being investigated are those that 
make fluid-filled thermal balloon and microwave endometrial ablation techniques possible

Table 2  -Office of Population Censuses and Surveys-4 
procedure codes9

Procedure Date OPCS-4 procedure code

Endometrial ablation 1 April 2000 to 
31 March 2016

Q16 or Q17

Microwave ablation 1 April 2000 to 
31 March 2006

Q16.8+Y11.4 or Q17.4+Y11.4

1 April 2006 to 
31 March 2017

Q16.3 or Q17.6

Balloon ablation 1 April 2000 to 
31 March 2006

Q16.8+Y11.8 or Q17.4

1 April 2006 to 
31 March 2007

Q16.2+Q17.4

1 April 2007 to 
31 March 2017

Q16.2+Q17.7

OPCS, Office of Population Censuses and Surveys.

Methods
Criteria for selecting technologies
There were 482 technology appraisals published on the 
NICE website between 1 March 2000 and 31 October 
2017.6 The following criteria were applied to iden-
tify relevant appraisals for medical devices that were 
recommended for use by receiving a positive appraisal:

►► Publication in the first 7 years, to ensure there was 
at least 10 years of data to review trends in uptake. 
Between 1 March 2000 and 31 July 2007, there were 52 
technology appraisals.

►► Appraisal of medical devices, defined by NICE as any 
instrument, apparatus, appliance, software or other 
article used specifically for diagnostic or therapeutic 
purposes.7 Of the 52 appraisals, eight fitted this category.

►► Devices already widely in use (over 50% adoption) at the 
point of the guidance being issued were not considered, 
as a positive recommendation would have less effect on 
practice. In addition, devices that had been in use for a 
long period of time were excluded, for example, electro-
convulsive therapy, which has been used since the 1930s. 
This reduced the number to 6.

►► Devices with only one indication, as meaningful inter-
pretation of uptake data would be difficult with multiple 
indications. Likewise, classes of devices, such as inhalers, 
were not considered. This reduced the number of eligible 
technologies to 3, and these are in table 1.

Data sources
Liquid-based cytology
Data on the uptake of the liquid-based cytology tech-
nique were obtained from 2001 to 2008 from the NHS 
cervical screening programme (NHS cervical screening 
programme, Young person and adult screening 
programme, Public Health England Screening, 2008). 
All cervical screening samples are processed only in 
laboratories enrolled in the national cervical screening 
programme. Each laboratory had previously used the 
smear screening technique and was converted to the 
liquid-based cytology technique. The national cervical 
screening programme monitored when laboratories 
converted, therefore providing a complete and reliable 
set of data.

Drug-eluting stents
Data on the uptake of drug-eluting stents in percu-
taneous coronary interventions was taken from the 
National Audit of Percutaneous Coronary Interven-
tions Annual Report 1 January 2015–31 December 
2015.8 This audit collected information on all percu-
taneous coronary intervention procedures in all NHS 
hospitals and most private hospitals from 2002 to 
2015 in the UK. The audit measured the uptake of 
drug-eluting stents by the percentage of percutaneous 
coronary intervention cases in England using drug-
eluting stents. Coming from a national audit, these 
data are the most reliable and accurate representation 
of the use of drug-eluting stents in England.

Endometrial ablation
Data on the use of endometrial ablation technology 
were acquired from the Hospital Episode Statistics 
using the procedure codes in table  2.9 This was for 
the number of elective finished consultant episodes in 
England from April 2000 to the end of March 2017 
for women aged 18 to 54 with a primary diagnosis 
of heavy menstrual bleeding. Data were collected for 
the total number of endometrial ablation procedures, 
the number of microwave ablation procedures and 
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Figure 1  Percentage of laboratories converted to liquid-based cytology technique—National Institute for Health and Care 
Excellence guidance was published in 2003 (red arrow).

fluid-filled thermal balloon ablation procedures. The 
uptake was measured by the percentage of total endo-
metrial ablation procedures using microwave ablation 
or balloon ablation.

Hospital Episode Statistics coding changed in 2006. 
Before this change, there was some crossover in the 
coding for endometrial ablation procedures, giving 
the potential for double counting. To remove the risk 
of double counting, the subset Q17.4+Y11.4 was 
removed from the balloon ablation total because this 
is included under microwave ablation for the same 
period.

Results
Uptake of liquid-based cytology
A total of 134 laboratories in England process cervical 
screening samples (NHS cervical screening programme, 
Young person and adult screening programme, Public 
Health England Screening, 2008). Data on when labo-
ratories converted from processing cervical smears to 
only liquid-based cytology were available for 116 labo-
ratories. The 18 laboratories for which data were not 
available were excluded from the calculations. Figure 1 
shows liquid-based cytology uptake as measured by 
the number of individual laboratories only processing 
liquid-based cytology.

Liquid-based cytology was first introduced in 
2001 with three laboratories processing liquid-based 
cytology as a pilot phase run by the national cervical 
screening programme.10 The conversion to the liquid-
based cytology technique led to a rapidly increased 
rate of uptake between 2004 and 2008 with all labora-
tories using it by the end of 2008.

Uptake of drug-eluting stents
The data showed drug-eluting stents were first used in 
2003 and showed a rapid increase in use until 2006. 
Uptake of drug-eluting stents dropped in 2007 but 
then subsequently increased, although the rate was 
slower than pre-2007. The last available data from 
2015 showed that drug-eluting stents were being used 
in 88.5% of cases of percutaneous coronary interven-
tion.8 Figure 2 shows the uptake of drug-eluting stents 
measured as the percentage of percutaneous coronary 
intervention cases using drug-eluting stents.

Uptake of fluid-filled thermal balloon and microwave 
endometrial ablation
From April 2000 to April 2001, 3 years before NICE 
guidance was published, 7% of all endometrial abla-
tion procedures were microwave and 23% were 
balloon.9 Figure 3 shows the uptake of microwave and 
thermal-filled balloon techniques as the percentage of 
all endometrial ablation procedures. Both microwave 
ablation and balloon ablation procedures increased 
to their highest level in April 2005 to April 2006 and 
April 2004 to April 2005 at 30% and 36%, respec-
tively. Generally, a higher proportion of endometrial 
ablation procedures were balloon ablation. Micro-
wave ablation procedures have declined as a propor-
tion of endometrial ablation since then, while a drop 
in balloon ablation procedures has been quite recent. 
The total number of endometrial ablation procedures 
was highest at 14 768 in 1 April 2009 to 31 March 
2010, and had dropped to 11 638 most recently.

Discussion
This exercise illustrates the challenge of obtaining 
good, reliable data about the use of medical devices in 
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Figure 2  Percentage of percutaneous coronary interventions using drug-eluting stents in a National Health Service setting in 
England—National Institute for Health and Care Excellence guidance was published in 2003 and 2008 (red arrows). DES, drug-
eluting stent.
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Figure 3  Percentage of endometrial ablation procedures using balloon or microwave ablation procedures—National Institute for 
Health and Care Excellence guidance was published in 2004 (red arrow).

the NHS. As technologies become more digital, often 
rapidly evolving, it will be important to track both 
usage and impact on patient outcomes. Some recent 
initiatives, such as Commissioning Through Evalua-
tion, already link procedures with data collection,11 
but this needs to become more routine. Future oppor-
tunities for collecting real-world data linked to elec-
tronic patient records could transform our ability to 
track the impact of new technologies.

The three technologies covered in this report illus-
trate three different uptake scenarios. Liquid-based 
cytology shows rapid and complete uptake, reflecting 

the effect of being part of a nationally driven scheme. 
In contrast, neither stents nor endometrial ablation 
technologies were subject to a national programme, 
and the resultant uptake was slower. Whereas stents 
have gradually found a firm place in the treatment of 
coronary artery disease, the endometrial procedures 
reflect a pattern of uptake and subsequent decline due 
to replacement by other technologies, such as imped-
ance-controlled radiofrequency ablation. The scenario 
of evolving technologies is increasingly common, 
making it challenging to estimate the likely uptake of 
specific products.
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There are other factors besides a positive recommen-
dation from NICE that influence the adoption of new 
technologies. Structure, organisation and financing 
of the healthcare system are important, and adop-
tion of large-scale innovation may require significant 
effort. The factors that influence the decision-making 
process and practice of healthcare professionals are 
also important. Healthcare professionals may need 
convincing of the benefits or need of a new technology, 
and the factors that influence them may differ between 
specialties.12

In general, it appears that the rate of adoption of new 
technologies is increasing across society as a whole. The 
traditional telephone took decades to reach 50% of 
households in the USA, whereas the mobile phone has 
taken only 5 years to do the same.13 The rate of uptake 
of healthcare technologies may also be increasing, but 
more robust implementation plans may increase the 
uptake rate of cost-effective and potentially life-saving 
technologies into the NHS.

Liquid-based cytology
Liquid-based cytology uptake in England increased 
rapidly and steadily from 2004, and after 4 years, all 
laboratories were using the technology. The rapid 
uptake of liquid-based cytology can be attributed to 
the conversion of laboratories through a nationally 
managed programme. Had individual laboratories 
determined if and when to change to liquid-based 
cytology, then uptake may have been slower.

The NICE guidance recommending the liquid-based 
cytology technique was published in 2003 and reviewed 
the pilot study data. A statistically significant decrease 
in the number of inadequate samples using the tech-
nique at the three pilot sites was noted, strengthening 
the argument for changing to liquid-based cytology.10

Drug-eluting stents
NICE guidance was published in 2003,14 and the data 
show an initial increase in uptake of drug-eluting 
stents between 2003 and 2006. The use dropped to 
55% in 2007, and this may have been a consequence 
of data presented in 2006 at the World Congress of 
Cardiology that raised concerns about an increased 
risk of mortality with drug-eluting stents.15 16 Since 
the drop in uptake in 2007, there has been a contin-
uous increase in the use of drug-eluting stents, with 
88.5% of percutaneous coronary intervention patients 
in 2015 having the technology.

NICE published further guidance in 2008 on when 
drug-eluting stents should be used and reviewed some 
of the safety concerns with them.17 The authors of the 
National Audit of Percutaneous Coronary Interven-
tions felt that the safety issues of drug-eluting stents 
were now better understood, and that this explained 
the continuous increase in uptake.18 It may also be 
explained by the availability of second-generation 
drug-eluting stents, which have better outcomes than 

first generation. Despite reductions in cost, drug-
eluting stents remain more expensive than bare metal 
stents, but have better cost-benefit.8 19 20 Drug-eluting 
stents, however, are not appropriate for every patient 
and should only be used when the target artery has 
less than a 3 mm calibre or the lesion is longer than 
15 mm.17 Bare metal stents may be preferred when the 
patient is at risk of bleeding or needs an urgent oper-
ation.8 Hence, it will not be possible to have a 100% 
uptake of drug-eluting stents in percutaneous coronary 
interventions.

Fluid-filled thermal balloon and microwave endometrial 
ablation
NICE guidance was published in 2004,21 and the use of 
thermal balloon ablation peaked shortly after this, and 
the use of microwave ablation the following year. The 
use of both thermal balloon and microwave ablation 
techniques has declined since, with each accounting 
for approximately 6% of all endometrial ablation 
procedures for heavy bleeding from April 2016 to 
April 2017.9

Since the publication of guidance on balloon and 
microwave endometrial ablation, other secondary 
ablation procedures have become available. NICE 
now also recommends impedance-controlled radiof-
requency ablation and free fluid thermal endometrial 
ablation.22 There is some evidence that impedance-con-
trolled radiofrequency and microwave ablation may be 
more effective than other second-generation ablation 
procedures at increasing rates of amenorrhoea.23 The 
National Heavy Menstrual Bleeding Audit 2014 found 
that impedance-controlled radiofrequency ablation 
was the most commonly available secondary ablation 
procedure, with availability in over 70% of hospitals. 
Microwave ablation was only available in 7% of hospi-
tals in 2013, down from 35% in 2010,24 but there are 
reports of supply problems with this device.23 The 
uptake of fluid-filled balloon and microwave endo-
metrial ablation shows that as other treatment options 
become available and are recommended, then uptake 
may drop.

Limitations of the study
The conclusions of this study are based on the uptake 
results of four different medical devices. Further 
lessons may be learnt by examining the uptake of other 
devices, providing there is an adequate time period to 
measure the uptake over.

Data on when laboratories converted from processing 
cervical smears to only liquid-based cytology were 
missing for 18 laboratories, which were excluded 
from calculations for uptake. There was no informa-
tion as to why these laboratories had incomplete data. 
If there were problems with transferring to the new 
technology, then the uptake scenario of liquid-based 
cytology may be different.
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Conclusion
It is important that the recommendation of medical 
devices by NICE is coupled with support in imple-
mentation to ensure patients have timely access to the 
best quality of care, and that their usage and impact 
are tracked. The Accelerated Access Review recom-
mends that a pathway for transformative products, 
including medical devices, should align and coordinate 
regulatory, reimbursement, evaluation and diffusion 
processes to bring these products to patients more 
quickly.3 This could be co-ordinated via the collabo-
rative leadership of the Accelerated Access Partner-
ship, of which NICE is a key member, and through the 
NICE Implementation Collaborative.

A system for tracking the uptake of new medical 
devices in the NHS would also be beneficial, which 
can then inform decision-making and implementation 
strategy for new technologies.
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