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1

Guidance

In preparing this guidance the Advisory Committee received evidence that effective
methods for removing CJD infectivity from instruments are likely to be available and
widely introduced within 5 years. Therefore any recommendations in this guidance
for changes in practice needed to be both practical and achievable within a short
time frame. The recommendations take into account many potential difficulties in
implementation, such as current problems with availability and quality of single-use
instruments and imperfections in instrument tracking systems, in addition to a major
exercise in cost effectiveness modelling.
1.1

For high-risk surgical procedures (intradural operations on the brain and
operations on the retina or optic nerve – ‘high-risk tissues’):
•

Steps should be taken urgently to ensure that instruments that come into
contact with high-risk tissues do not move from one set to another.
Practice should be audited and systems should be put in place to allow
surgical instruments to be tracked, as required by Health Service
Circular 2000/032: ‘Decontamination of medical devices’ and described
in the NHS Decontamination Strategy 1 .

•

Supplementary instruments that come into contact with high-risk tissues
should either be single use or should remain with the set to which they
have been introduced. Hospitals should ensure without delay that an
adequate supply of instruments is available to meet both regular and
unexpected needs.

A full list of high-risk procedures is given in appendix C.

1

Strategy for modernising the provision of decontamination services; section 4.2.1, NHS

Estates, May 2003, URL: http://deconprogramme.dh.gov.uk/
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1.2

For neuroendoscopy:
•

Rigid neuroendoscopes should be used whenever possible. They should
be of a kind that can be autoclaved and they should be thoroughly
cleaned and autoclaved after each use.

•

1.3

All accessories used through neuroendoscopes should be single use.

A separate pool of new neuroendoscopes and reusable surgical instruments
for high-risk procedures should be used for children born since 1 January
1997 (who are unlikely to have been exposed to BSE in the food chain or CJD
through a blood transfusion) and who have not previously undergone high-risk
procedures. These instruments and neuroendoscopes should not be used for
patients born before 1 January 1997 or those who underwent high-risk
procedures before the implementation of this guidance.

1.4

For all procedures considered in this guidance, with the exception of those
involving neuroendoscopy accessories, the evidence on cost effectiveness
related to the risk of possible transmission of CJD does not support a change
to single-use instruments, based on current costs. This includes all other
neurosurgery, eye surgery, tonsillectomy, laryngoscopy and endoscopy
procedures.

1.5

Single-use instruments should be manufactured and procured to
specifications equivalent to those used for reusable instruments and should
be subject to high standards and consistent quality control. Single-use
instruments which are not similar in quality to the reusable instruments which
they replace have the potential to harm patients and should not be purchased
or used.

1.6

This guidance has been developed on the assumption that new and more
effective decontamination methods are likely to become available for routine
use in the NHS within the next 5 years. Rigorous evaluation of the safety of
these methods and of their efficacy against human prions is urgently required.
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Until then, the current Advisory Committee on Dangerous Pathogens
Transmissible Spongiform Encephalopathies (ACDP TSE) guidelines on
decontamination should be followed.
The Institute will review this guidance after 2 years or sooner if important new
information becomes available, including evidence on:
•

new decontamination methods, which are safe and effective against
human prions

•

the epidemiology of CJD, including data on the prevalence of vCJD
infectivity in the UK population

•

cases of transmission of CJD via surgery

•

the availability and performance of single-use instruments in high-risk
specialties.

2

Background

2.1

Remit

The Chief Medical Officer for England asked the National Institute for Health and
Clinical Excellence (NICE or ‘the Institute’), on behalf of all UK Chief Medical
Officers, to develop and publish guidance for the NHS on how best to manage the
risk of transmission of CJD and vCJD via interventional procedures.

2.2

Interventional procedures and patient population considered

This guidance covers management of all patients undergoing procedures involving
instruments and endoscopes that might pose a risk of transmission of CJD. These
procedures have been classified as follows based on the risk of transmission of CJD.
• High-risk procedures: Procedures that involve handling of tissue
considered to be at high risk of transmission of CJD. High-risk procedures
are intradural neurosurgical operations on the brain (excluding operations on
the spine and peripheral nerves), neuroendoscopy and posterior eye
procedures that involve the retina or optic nerve (see appendix C).
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• Medium-risk procedures: All procedures on tonsils, spleen, lymphoid
tissue, spinal cord, anterior eye and peripheral nerves.
• Low-risk procedures: All procedures other than the high- and medium-risk
procedures.
This guidance focuses on the general population. It does not consider the following
groups of patients.
•

Symptomatic patients with definite, probable or possible CJD.

•

Symptomatic patients with neurological disease of unknown aetiology
where the diagnosis of CJD is being actively considered.

•

Asymptomatic patients at risk of having familial forms of CJD or who
have had previous iatrogenic exposure.

For the excluded patient population above, the guidelines set out by the ACDP TSE
Working Group and published on the Department of Health website should be
followed (see appendix B).

2.3

Clinical and decontamination practice

The following areas of clinical and decontamination practice were considered in
terms of clinical and cost effectiveness, patient safety and the extent to which they
reduce the risk of CJD transmission.
•

Use of reusable and single-use instruments in surgical procedures.

•

Use of reusable and single-use endoscopes, laryngoscopes and related
accessories.

•

Arrangements for cleaning, sterilisation and tracking of reusable surgical
instruments and endoscopes 2 .

2

Detailed consideration of costs was not possible for these areas.
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The following areas were not considered in this guidance.
•

Transfusion of blood or blood products, including occupational exposure
to blood or body fluids. Several organisations (including the Department
of Health Advisory Committee on the Microbiological Safety of Blood,
Tissues and Organs for Transplantation, the Spongiform
Encephalopathy Advisory Committee (SEAC), the ACDP TSE Working
Group and the CJD Incidents Panel – see appendix B) already advise
on measures to reduce the risks from blood transfusion, including
exposure to blood in the workplace.

•

Extracorporeal life-support machinery, including cardiopulmonary
bypass, haemodialysis and ventilator equipment.

•

The risk of CJD and vCJD transmission via drugs and other materials of
human or bovine origin. This area is already subject to regulation by the
Medicines and Healthcare products Regulatory Agency (MHRA).

•

The safety of transplant grafts. This area is the responsibility of the
Department of Health Advisory Committee on the Microbiological Safety
of Blood, Tissues and Organs for Transplantation.

•

The decontamination and reuse of single-use instruments. The MHRA
has issued guidance against the reuse of such items (MHRA Bulletin DB
2000[04]).

•

General dentistry. The initial remit excluded dentistry, but the Committee
nevertheless considered issues relating to dental procedures. After
deliberation it was agreed that general dentistry should be excluded.
Aspects of dentistry, such as decontamination practices and dental
tissue infectivity, are currently being considered by the Department of
Health and the Health Protection Agency. Maxillofacial surgery was
included in the guidance under medium- or low-risk procedures.
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2.4

Context

2.4.1 Types of CJD
CJD is a progressive, fatal neurological disease that belongs to a wider group of
neurodegenerative disorders known as transmissible spongiform encephalopathies
(TSEs) or prion diseases. TSEs affect humans and animals. Traditionally, there are
three aetiological categories of CJD.
•

Sporadic CJD (85–90% of cases) is of unknown aetiology. Sporadic
CJD has a worldwide distribution, with a relatively uniform annual
incidence of about 1 in 1 million people.

•

Inherited CJD (10–15% of cases) is associated with coding mutations,
insertions or deletions in the prion protein gene.

•

Iatrogenic CJD (less than 1% of cases) arises from accidental exposure
to human prions through surgical or medical procedures.

CJD patients typically present with rapidly progressive dementia, usually
accompanied by myoclonus and cerebellar ataxia. Most patients die within 4 months
of disease onset, in a mute and immobile state.
2.4.2 Variant CJD
A novel form of human prion disease, vCJD, was first recognised in the UK in 1996
and is believed to result from consumption of food derived from cattle infected with
BSE. Like BSE, vCJD is a fatal neurodegenerative disease that causes sponge-like
changes in the brain. vCJD is characterised by extensive lymphoreticular tissue
involvement and a young age at onset of disease (the mean age at death is 28
years, compared with 66 years for sporadic CJD). The clinical course of vCJD is also
distinct from that of sporadic CJD. Patients with vCJD frequently present with
sensory and psychiatric symptoms that are uncommon in patients with sporadic
CJD. They then develop progressive neurological signs, such as gait disturbance,
ataxia and tremor. The median duration of illness is longer than that for sporadic
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CJD (14 months compared with 4 months). Death in an immobile and mute state is a
typical outcome.
By the beginning of September 2006, 156 people in the UK had died from definite or
probable vCJD, and a further six were alive with the diagnosis.
Note that throughout this guidance the abbreviation CJD is used to refer to
both sporadic and vCJD (see the glossary, appendix F) unless otherwise
specified.
2.4.3 Prions
The prion protein is a normal cellular protein that is widely expressed in almost all
human tissues, with the highest levels seen in nerve cells. Prions are infectious
particles composed of abnormally folded forms of the prion protein that are thought
to cause TSEs, including CJD. They resist complete inactivation by conventional
hospital decontamination techniques. Individuals undergoing surgery may therefore
be infected by prion-contaminated instruments previously used on patients with CJD.
2.4.4 Iatrogenic transmission
There have been seven cases of iatrogenic transmission of (presumed sporadic)
CJD via contaminated neurosurgical instruments or intracerebral electrodes. Five
cases resulted from neurosurgical instruments: four in the UK and one in France. All
of the UK cases occurred over 30 years ago. Neurosurgical instruments used on
possible carriers of CJD are now handled in accordance with the ACDP TSE
Working Group guidance. The other two cases were reported from Switzerland and
resulted from the reuse of contaminated electrodes. All neuroelectrodes are now
single-use.
There have been no reported cases of patient-to-patient transmission of vCJD via
current techniques of surgery, laryngoscopy or endoscopy. The three documented
UK cases of possible iatrogenic transmission of vCJD relate to blood transfusions,
which are excluded from the remit of this guidance. Nevertheless, surgical
transmission of vCJD cannot be ruled out as a risk to public health in the future. The
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potentially long incubation period makes it possible that patients may have become
infected as a result of interventional procedures, even though no cases have been
reported in recent years. Without the means to link between diagnosed cases,
through instrument tracking, it is not possible to identify potential transmission
events.
2.4.5 Advisory groups
A number of advisory committees, expert groups and academic units are actively
involved in addressing a variety of issues relating to CJD (see appendix B). The
issues range from developing the scientific basis of our understanding of the
disease, to improving decontamination practices across the NHS, to minimising the
risk of transmission. The Institute has made every effort to coordinate its activities
with these groups and to ensure that this guidance takes account of, and builds on,
their work. Many of the members of the Committee advising the Institute on CJD are
also members of the other committees, working groups and academic units. In
addition, the Institute has been represented on a number of these groups.

3

Evidence and interpretation

3.1

Evidence on safety and cost effectiveness

3.1.1 Risk assessment and data sources
Assessing the risk of transmission of CJD via interventional procedures was the first
step in the guidance development process. The risk assessment was informed by a
number of evidence sources.
•

A risk assessment by the Department of Health Economics, Statistics
and Operational Research (ESOR) Division 3 .

3

Assessing the risk of vCJD transmission via surgery: an interim review (June 2005)
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•

A systematic review of issues such as the prevalence of CJD in the
general population and efficacy of decontamination arrangements (see
the Review Group’s final report).

•

A formal elicitation process using leading experts in CJD and
decontamination and frontline practitioners (see the Review Group’s
final report).

•

Empirical data from experimental studies coordinated by the Department
of Health Research and Development Programme.

•

Hospital Episodes Statistics (HES) were used to derive the number of
operations per specialty per year and the rates of repeat operations.

•

The NHS Purchasing and Supplies Agency (PASA) database provided
information on costs of reusable instruments.

•

Submissions by manufacturers on decontamination arrangements,
tracking systems and costs of single-use instruments (see appendix E).

•

Expert opinion.

•

Additional information provided during the public consultation period.

Overall, there was a lack of data on many of the key parameters such as the
prevalence of vCJD infectivity in the UK population and the effectiveness of current
decontamination practices against human prions, resulting in a high degree of
uncertainty (that is, wide reference ranges in the model outputs). Probabilistic
sensitivity analysis was used to quantify the uncertainty surrounding these key
parameters. The risk assessment took account of the dynamics of CJD transmission
via interventional procedures. Finally, the assessment also considered the costs and
cost effectiveness of various methods of reducing the risk of transmission.
Three scenarios based on the inputs from the sources listed above were
constructed: pessimistic, median and optimistic. The model outputs for each
scenario were presented to the Committee for all medium- and high-risk operations
as defined in the guidance remit (over 2 million operations per year in England and
Wales). Initial model runs showed that, even when pessimistic assumptions about a
high prevalence of CJD and a low effectiveness of decontamination were made, the
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number of cases of CJD resulting from medium-risk operations was still less than 25
cases from a total of approximately 2 million medium-risk operations undertaken in
England each year. Therefore, the modelling suggested that medium- and low-risk
interventions were unlikely to result in a self-sustaining epidemic and that changes in
practice for these interventions would not be cost effective. As a result, further
modelling focused on high-risk procedures only.
3.1.2 New decontamination methods
A number of potentially more effective decontamination methods are currently in
development. These include decontamination solutions or changes in
decontamination practice, such as keeping instruments wet immediately after use
until they are cleaned. Preliminary commercial and academic in-confidence
submissions on the efficacy of decontamination solutions and their likely costs were
reviewed by the Committee and used to model their effects on transmission of CJD
via interventional procedures. Based on the submissions considered, the modelling
assumed that these new decontamination agents would be introduced universally
throughout the NHS within the next 5 years. The model also assumed that these
agents would reduce the average infectivity of all tissues by 5 log, which was at the
lower end of the efficacy ranges submitted to the Institute. The safety and efficacy of
these agents against human prions require rigorous evaluation. SEAC has described
the principles which should govern this work (http://www.seac.gov.uk/).
3.1.3 Elimination of instrument migration between sets
Despite attempts to obtain data on instrument swapping and the use of
supplementary instruments, very limited information about these practices exists.
However, after considering the evidence available, the Committee assumed that the
probability of at least one instrument, on average, being swapped during an
operation or the subsequent decontamination process was 50%. Where a
supplementary instrument was used, it was assumed that there was a 50%
probability that it would become part of the main set with a similar instrument from
the original set becoming the supplementary instrument (see the Review Group’s
final report).
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For high-risk procedures, the model showed that keeping reusable instruments
together within sets significantly reduced the number of cases of CJD transmission.
Threshold analysis showed that, at an assumed willingness to pay £30,000 per
quality-adjusted life year (QALY), it would be, on average, cost-effective for the
average neurosurgical (brain surgery) unit to spend up to £5.9 million over a 5-year
period in purchasing additional supplementary instruments and/or introducing
instrument tracking methods, where appropriate, in order to eliminate instrument
migration. For posterior eye surgery it would be cost effective to spend up to £10.9
million per surgical unit over a 5-year period (see the Review Group’s final report).
For medium-risk procedures, there was no evidence that keeping reusable
instruments together in sets reduced CJD transmission because of the lower levels
of infectivity. However, the Committee considered that keeping sets together in
medium- and low-risk procedures was desirable for other reasons (see 3.2.6).
3.1.4 Performance of single-use instruments
Systematic review of the literature identified a number of studies on the complication
rates associated with single-use compared with reusable instruments in surgery, but
these were related almost entirely to adenotonsillar surgery. The studies took the
form of three prospective audits, six retrospective audits and a survey (see the
Review Group’s final report for details). Among these studies, the Welsh National
Tonsillectomy Audit was considered to provide the highest quality evidence. It was
therefore considered inappropriate to weaken the findings of this audit by combining
these data with data from other studies in a meta-analysis.
The Welsh National Tonsillectomy Audit indicated that, compared with reusable
instruments, single-use instruments were initially associated with a more than 100%
increase in complication rates. Primary haemorrhage resulting in return to theatre
doubled from a baseline rate of 0.6% with reusable instruments to 1.2% when singleuse instruments were introduced. The rates returned to baseline levels (that is,
equivalent to reusable instrument complication rates) when appropriate procurement
and surveillance mechanisms were introduced, which ensured that single-use
instruments met detailed specifications. The investigators also conducted two
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separate and detailed audits of suppliers of single-use tonsillectomy instruments in
the UK, which showed considerable variation in the quality and consistency of the
single-use instruments available. Careful specification and quality control of
instruments were therefore emphasised as key requirements to ensure patient
safety.
Scenarios were presented which assumed higher complication rates for single-use
instruments in high-risk specialties (see the Review Group’s final report).
3.1.5 QALYs lost
The model suggested that for every case of transmission of CJD via an
interventional procedure, the average number of QALYs lost, based on the age
distribution of the patients undergoing a procedure, was in the order of 17 for
neurosurgery and 11 for posterior eye surgery.
3.1.6 Costs
The direct cost to the NHS of treating patients with CJD (approximately £40,000 per
patient) is based on estimates provided by the Department of Health (see the
Review Group’s final report). Many other costs are borne by the public sector,
individuals and society in general, but these have not been included in the costeffectiveness modelling, in accordance with the NICE reference case (see the
glossary, appendix F).
Modelling was performed using the assumption that single-use instruments would
cost the same as their reusable counterparts. This assumption was made because
there are almost no single-use instruments on the market for high-risk operations,
meaning that, in most cases, reusable instruments would need to be used and
disposed of after first use. In practice, the costs of single-use instruments may be
lower than this.
Lists of the instruments used in all relevant procedures were prepared with the help
of healthcare professionals and Committee members. For high-risk procedures,
specific lists were compiled of those instruments that normally come into contact with
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high-risk tissues – these are the instruments that would need to be replaced with
single-use alternatives. However, for many such instruments single-use versions are
not currently available.
The costs associated with procurement and surveillance protocols for single-use
instruments were also accounted for. These were based on the Welsh experience
with single-use instruments for tonsillectomy. The costs of disposing of single-use
instruments were assumed to be similar to the costs of autoclaving reusable
instruments.
3.1.7 Cost effectiveness of preventing transmission of CJD through high-risk
procedures using single-use instruments
The results of the model strongly suggested that preventing instrument migration for
high-risk procedures was both effective and cost effective in reducing the risk of CJD
transmission. Modelling of further measures to minimise the risk of CJD transmission
was therefore performed assuming that reusable instruments stay together within
sets.
Specifically, modelling was carried out to assess the effectiveness and costeffectiveness of introducing single-use instruments for patients who have had
previous high-risk procedures. Patients who have undergone high-risk procedures
may have an increased risk of having contracted CJD and could potentially transmit
the disease via subsequent high-risk procedures. Using single-use instruments on
these patients would prevent onward transmission and reduce the overall number of
infections via interventional procedures.
The estimated average mean incremental cost per QALY of introducing single-use
instruments for patients who have previously undergone high-risk surgery was
approximately £100,000 for intradural brain surgery and £45,000 for surgery on the
retina and optic nerve. For surgery on the spine, the average cost per QALY was
around £400,000. The estimated average incremental cost per QALY of introducing
single-use instruments for all patients undergoing high-risk operations was in excess
of £50,000.
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For neuroendoscopy, the average incremental cost per QALY of introducing singleuse accessories was around £16,000 for rigid and £22,000 for flexible
neuroendoscopes. The average incremental cost per QALY of introducing single-use
neuroendoscopes was £126,000 for rigid and over £1 million for flexible
neuroendoscopes. These figures assume that rigid reusable neuroendoscopes are
autoclaved. For the above calculations, the full price of reusable surgical
instruments, neuroendoscopes and accessories was used, as there are no singleuse equivalents currently available, with the exception of single-use rigid
neuroendoscopes (see the Review Group’s final report).
The confidence intervals around these means were very wide, with median costeffectiveness values being generally higher than the means, as the distributions
were highly skewed. Cost-effectiveness acceptability curves were used to depict the
uncertainty around the mean (see the Review Group’s final report).

3.2

Consideration of the evidence

3.2.1 The Committee reviewed the available evidence on the risk of transmission of
CJD via interventional procedures and on the safety and clinical effectiveness
of a range of interventions aimed at reducing this risk. Prevention of a selfsustaining epidemic was considered particularly important. The work of the
Committee was hindered by a lack of firm evidence and considerable
uncertainty surrounding many key aspects of CJD, such as the prevalence of
vCJD infectivity in the UK population and the efficacy of current
decontamination practices against human prions. These uncertainties caused
considerable problems for the Committee in its attempt to identify appropriate
risk-reducing and cost-effective interventions which could be rapidly
introduced in the NHS.
3.2.2 In its deliberations, the Committee was mindful of the need to ensure that its
advice took account of the efficient use of NHS resources. At the same time, it
was particularly concerned about the need to avoid even a low risk of a selfsustaining CJD epidemic occurring through surgical transmission. The

Interventional procedure guidance 196

17

Committee considered three main measures as possible means of reducing
the risk of transmission of CJD.
•

The introduction of more effective decontamination practices.

•

The prevention of instrument migration between sets.

•

The introduction of single-use instruments.

The Committee took account of evidence relating to the safety, efficacy, costs
and practicalities of implementing these different interventions for various
types of procedures and patient groups, with a view to reducing the risk of
transmission of CJD via interventional procedures.
3.2.3 The Committee considered in-confidence information about agents that are
being developed to decontaminate instruments from human prions. The
manufacturers’ submissions, together with information provided by research
groups and the Department of Health Research and Development
Programme, satisfied the Committee that effective and practical
decontamination methods are likely to be available in the NHS within the next
5 years, and that, once available, they could prevent surgical transmission of
CJD via most types of instruments. The Committee therefore decided to limit
the time horizon for modelling to 5 years. However, the data were considered
insufficient to support any recommendations about the use of these
decontaminants. Further assessments of efficacy against human prions,
safety, and costs of these decontaminants were regarded by the Committee
as urgently needed to support future recommendations to the NHS.
3.2.4 Initial outputs from the model showed that it is not cost effective to change to
single-use instruments for medium-risk procedures, and, by implication, for
low-risk procedures. Medium-risk procedures include tonsillectomy, for which
single-use instruments are readily available, in contrast to many other
procedures. These instruments are relatively inexpensive and have been the
subject of a number of studies. More detailed modelling indicated that for
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tonsillectomy, the mean cost of changing to single-use instruments was over
£500,000 per QALY using median scenarios, and over £50,000 per QALY for
pessimistic scenarios.
Model outputs indicated that continuing with reusable instruments for mediumrisk procedures (including tonsillectomy) would not confer a risk of a selfsustaining CJD epidemic. In view of these results, it was decided that the
model should concentrate on high-risk procedures only, namely intradural
neurosurgery, neuroendoscopy and posterior eye surgery (see appendix C for
a full list of high-risk procedures). Further modelling demonstrated that any
change in practice for surgery on the spine, which is considered to be 100
times less infectious than the brain and posterior eye, would not be costeffective. Therefore, the Committee focused on intradural brain surgery,
neuroendoscopy and posterior eye surgery.
Approximately 56,000 high-risk and 2 million medium-risk procedures are
performed each year in England and Wales.
3.2.5 The Committee was particularly concerned about the possible risks
associated with instruments migrating from one set to another and the use of
supplementary instruments. Modelling showed that migration of instruments
between sets increased the risk of transmission of CJD in high-risk
procedures and that preventing instrument migration through tracking and
abolishing the use of supplementary instruments was cost effective in these
procedures. The Committee considered it most important that systems are put
in place to ensure no instruments are swapped between sets in high-risk
procedures and that the effectiveness of these systems is demonstrated
through regular audit. The Committee noted that this practice is line with the
guidance set out in Health Service Circular 2000/032.
3.2.6 For medium- and low-risk procedures, instrument swapping had no significant
effect on the overall risk of onward transmission of CJD. However, the
Committee noted that there may be other reasons for keeping instruments
together in sets in these procedures, as suggested in Health Service Circular
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2000/032, such as to allow identification of patients who may have been
exposed to the risk of any infectious disease at the time of an interventional
procedure.
3.2.7 The Committee was aware of advice by professional organisations, such as
the British Society for Gastroenterology, recommending replacement of
reusable endoscope accessories with single-use items. Although this is not a
cost-effective measure to prevent transmission of CJD (except in the case of
accessories for neuroendoscopy), single-use instruments (including
accessories) currently represent the only means of eliminating all risk of
transferring infectious diseases from one patient to another. This provides
justification for continuing the carefully monitored development and
introduction of single-use instruments.
3.2.8 The Committee considered neuroendoscopy and decided that reusable rigid
neuroendoscopes that can be autoclaved should be used whenever possible
and should be thoroughly cleaned and autoclaved after each use. Only when
the use of rigid neuroendoscopes is impractical should reusable flexible
neuroendoscopes be used.
3.2.9 The Committee considered children born since 1 January 1997, who are
unlikely to have been exposed to BSE or CJD via diet or blood transfusion,
respectively. Therefore, the prevalence of CJD in this population is close to
zero. The Committee decided that new reusable surgical instruments for highrisk procedures and new neuroendoscopes should be purchased and used
solely on those children born after 1 January 1997 who have not previously
undergone high-risk procedures. These instruments and neuroendoscopes
should not be used on children who have been identified as being at risk of
any form of CJD, including inherited CJD.
3.2.10 The Committee discussed the performance of single-use compared with
reusable instruments, with a focus on patient safety. There were repeated
concerns that complication rates might be increased if single-use instruments
were of inadequate quality. The published literature, and in particular the
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Welsh National Tonsillectomy Audit, demonstrated that this could occur, but
also showed that single-use instruments can be of equivalent quality to
reusable instruments, provided that appropriate quality-control mechanisms
are in place. The Committee therefore accepted the premise that the quality
and performance of single-use instruments could be equivalent to those of
reusable instruments, provided appropriate procurement, quality control and
audit mechanisms are in place. The modelling was undertaken assuming
equivalent performance and taking account of the costs of an adequate
quality-control system.
3.2.11 The Committee noted that single-use instruments are used regularly in some
high-risk procedures, but that no single-use instruments exist to replace the
reusable ones for other high-risk procedures. Based on the Welsh experience
with tonsillectomy instruments, there would be a significant time lag (18 to 24
months) before single-use instruments could be introduced with mechanisms
to guarantee appropriate levels of consistency and quality.
The Committee considered the scenario of introducing single-use instruments
for high-risk procedures, either for all patients or only for those who have had
previous high-risk surgery. However, this was not cost effective, except in the
case of single-use accessories for neuroendoscopy for all patients. Taking
account of both costs and the practical challenges of introducing single-use
instruments, the Committee decided against recommending their use, with the
exception of single-use accessories for neuroendoscopy.
3.2.12 Throughout its deliberations the Committee was mindful of the potential
implications of a self-sustaining CJD epidemic. This was particularly important
given the episodic nature of the possible transmission of CJD via high-risk
operations. The model demonstrated that, unless instruments are kept with
their sets, a single high-risk procedure in an infectious patient could result in a
large number of cases of onward transmission. For example, the model
suggested that if instrument swapping and use of supplementary instruments
continued at assumed current levels, there was a 10% chance that
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approximately 700 new fatal CJD infections could occur as a result of
transmission by interventional procedures every year in England and Wales.
This could result in an epidemic occurring within the 5-year timeframe
considered by the Committee. The likelihood of an epidemic would be
significantly reduced if instruments were kept with their sets. Therefore, the
Committee felt it was essential that instrument swapping should not occur and
that the effectiveness of any measures taken to ensure instruments are kept
together is clearly demonstrated through audit.

4

Implementation and audit

NICE has developed tools to help organisations implement this guidance (listed
below). These are available on our website (www.nice.org.uk/IPG196).
•

Costing report and costing template to estimate the savings and costs
associated with implementation.

4.1

Implementation

4.1.1 There may be a number of ways of ensuring that instruments stay together
within sets. The Committee did not review any data on the effectiveness of
specific systems. It is the responsibility of individual Trusts to ensure that
effective systems are in place.
4.1.2 Consideration should be given to packaging those instruments that normally
come into contact with high-risk tissues (brain, retina, optic nerve) in separate
sets to those that do not (for example, instruments used only for approach
and closure).
4.1.3 Enough instruments should be purchased to ensure that the practice of using
supplementary instruments is abolished and that all instruments stay within
their sets. This will involve a one-off cost of purchasing sufficient instruments
to incorporate into sets, so that those frequently required as supplementary
are routinely available. Additional instruments will also need to be purchased
to allow for immediate availability of replacements if instruments in sets are
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found to be defective or if they become unsterile during procedures. If highquality, single-use instruments become available, these may be introduced as
alternatives.
4.1.4 The Committee was not aware of the availability of single-use accessories for
neuroendoscopy. Until such instruments become available, reusable
accessories should be used only once and disposed of.
4.1.5 Neurosurgical units should purchase sufficient rigid neuroendoscopes suitable
for autoclaving to allow these to be used in preference to flexible
neuroendoscopes whenever possible. The neuroendoscopes should be
suitable for autoclaving, and they should be thoroughly cleaned and
autoclaved after each use.
4.1.6 Neurosurgical units should purchase or allocate new instruments and
neuroendoscopes for exclusive use on children born after 1 January 1997, as
described in section 3.2.9. Ophthalmic surgery units should similarly set aside
new instruments for children born after 1 January 1997 who have posterior
eye operations.

4.2

Audit

4.2.1 Evidence on the effectiveness of preventing instrument swapping should be
collected and assessed in a systematic way. The Institute will review this
evidence when it reviews the guidance.
4.2.2 Any problems relating to the performance of single-use instruments should be
documented and transmitted to the Medicines and Healthcare products
Regulatory Agency and the National Patient Safety Agency, as appropriate.

5

Recommendations for further research

5.1

Research is urgently needed to establish the prevalence of vCJD infectivity in
the UK population.
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5.2

New decontamination methods should be evaluated urgently as they become
available to validate their safety and efficacy against human prions and to
assess the feasibility of their introduction into widespread use in the NHS.
Their cost effectiveness should also be considered.

5.3

Research is needed into the practice of keeping instruments wet during and
after use, as a potential means of enhancing the efficacy of the
decontamination process. Further research is also required into the
effectiveness of the full decontamination cycle (washing and autoclaving) in
reducing prion infectivity.

5.4

Further research to help establish the risk of infection via neuroendoscopy is
required. Experimental data are needed on the degree of contamination of
neuroendoscopes and the efficacy of current decontamination methods in
reducing CJD infectivity.

6

Review of the guidance

Because of the substantial uncertainties in many of the assumptions used for this
guidance, the Committee has recommended continuous review of data relevant to
the model. The Institute will consider this guidance for review in November 2008 or
earlier if new relevant evidence becomes available. This may include data on:
•

the availability of appropriately validated decontamination methods for
routine use in the NHS

•

the epidemiology of CJD, including data on prevalence of vCJD
infectivity in the UK population

•

cases of transmission of CJD via surgery

•

the availability and performance of single-use instruments for high-risk
procedures.
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Appendix A: CJD Advisory Subcommittee members and
NICE project team
A. CJD Advisory Subcommittee members
Professor Bruce Campbell (Chairman)
Chairman, NICE Interventional Procedures Advisory Committee and Consultant
Vascular Surgeon, Royal Devon and Exeter Hospital
Professor Martin Buxton
Director of Health Economics Research Group, Brunel University
Dr Keith Dawkins
Interventional Procedures Advisory Committee member and Consultant Cardiologist,
Southampton University Hospital
Dr John Edmunds
Head of Modelling and Economics Unit, Health Protection Agency
Mr Roger Evans
Decontamination expert
Mr Lester Firkins
Lay representative
Professor Chris Higgins
Director, MRC Clinical Sciences Centre
Professor James Ironside
Director, National CJD Surveillance Unit, Edinburgh
Professor Donald Jeffries
Emeritus Professor of Virology, St Bartholomew’s Hospital and the Royal London
School of Medicine and Dentistry, Queen Mary College, London
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Professor Sir John Lilleyman
Interventional Procedures Advisory Committee member and Medical Director,
National Patient Safety Agency
Dr Susanne Ludgate
Interventional Procedures Advisory Committee member and Medical Director,
Medicines and Healthcare products Regulatory Agency
Professor Graham Medley
Head of the Ecology and Epidemiology Research Group, Department of Biological
Sciences, University of Warwick
Professor Richard Ramsden
Professor of Otolaryngology, Manchester Royal Infirmary, President British
Association of Otolaryngologists / Head and Neck Surgeons.
Professor Crispian Scully CBE
Dean and Director of Studies and Research, Eastman Dental Institute for Oral Health
Care Sciences, University College London
Mr Alun Tomkinson
Consultant ENT Surgeon, University Hospital of Wales
Mr Barrie White
Interventional Procedures Advisory Committee member and Consultant
Neurosurgeon, University Hospital, Queen’s Medical Centre, Nottingham
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Dr Kalipso Chalkidou
Technical Lead
Ms Sarah Willett and Mr Magnus Anderson
Project Managers
Ms Adelle Spouge and Ms Katie Lewis
Administrators
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Appendix B: Related groups
Some of the key groups working on CJD in the UK are listed below, together with
their web addresses and short summaries of their remits.

Department of Health
http://www.dh.gov.uk/PolicyAndGuidance/HealthAndSocialCareTopics/CJD/fs/en
The Department of Health CJD Research and Development Directorate supports
research into more effective technologies and practices for the decontamination of
surgical instruments. In addition, Operational Research analysts in the Department
of Health Standards and Quality Analytical Team have undertaken risk assessments
for vCJD transmission via surgery, dentistry, and donated blood and tissues. Much of
this work appears on the Department of Health website.

Advisory Committee on Dangerous Pathogens (ACDP) TSE
Working Group
http://www.advisorybodies.doh.gov.uk/acdp/publications.htm
Having originally been the Joint Working Group of ACDP and the Spongiform
Encephalopathy Advisory Committee (SEAC; see below), the TSE Working Group is
now a subgroup of ACDP. The Working Group’s remit is: to provide practical,
scientifically based advice on the management of risks from TSEs, in order to limit or
reduce the risks of human exposure to, or transmission of, TSEs in healthcare and
other occupational settings; to provide advice to ACDP, SEAC and Government
departments, as requested; and to handle issues referred by those bodies, taking
into account the work of other relevant bodies. The TSE Working Group monitors
new scientific information and results from a wide range of research projects on an
ongoing basis and is responsible for updating existing guidance on safe working and
the prevention of CJD infection. This guidance is published on the Department of
Health website.

Interventional procedure guidance 196

28

The MRC Prion Unit
http://www.prion.ucl.ac.uk/
The principal focus of the MRC Prion Unit is human prion disease. The unit’s
research strategy is aimed at rapid developments in target areas of public health
concern and a long-term approach to the understanding of prion disease and the
wider relevance of prion-like molecular mechanisms in pathobiology.

Spongiform Encephalopathy Advisory Committee (SEAC)
http://www.seac.gov.uk/
SEAC was formed over 15 years ago to provide independent expert scientific advice
to the Government on spongiform encephalopathies such as BSE, CJD and scrapie.
SEAC’s remit is wide-ranging, and covers public health, food safety and animal
health issues.

CJD Incidents Panel
http://www.hpa.org.uk/infections/topics_az/cjd/incidents_panel.htm
The CJD Incidents Panel was set up in 2000 by the Chief Medical Officer and is a
subgroup of the ACDP TSE Working Group. The CJD Incidents Panel advises
hospitals, trusts and public health teams throughout the UK on how to manage
incidents involving possible transmission of CJD between patients.

Engineering and Science Advisory Committee – Prions (ESAC-Pr)
ESAC-Pr is a newly convened group that will be responsible for formal evaluation
and implementation of new improved decontamination technologies and practices
across the NHS. Its terms of reference are being developed.

National CJD Surveillance Unit
http://www.cjd.ed.ac.uk/
The National CJD Surveillance Unit is based at the University of Edinburgh, located
at the Western General Hospital, Edinburgh. The unit’s aims are to monitor the
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characteristics of all forms of CJD, to identify trends in incidence rates and to study
risk factors for the development of disease.

Interventional procedure guidance 196

30

Appendix C: High-risk procedures
Neurosurgery
The list below gives the OPCS-IV codes used in the Hospital Episodes Statistics
(HES) databases associated with intradural operations on the brain.
HES code

Description of procedure

A01

Major excision of tissue of brain

A02

Excision of lesion of tissue of brain

A03

Stereotactic ablation of tissue of brain

A04

Open biopsy of lesion of tissue of brain

A05

Drainage of lesion of tissue of brain

A07

Other open operations on tissue of brain

A08

Other biopsy of lesion of tissue of brain

A09

Neurostimulation of brain

A10

Other operations on tissue of brain

A12

Creation of connection from ventricle of brain

A13

Attention to component of connection from ventricle of brain

A14

Other operation on connection from ventricle of brain

A16

Other open operations on ventricle of brain

A20

Other operations on ventricle of brain

A22

Operations on subarachnoid space of brain

A24

Graft to cranial nerve
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A25

Intracranial transection of cranial nerve

A26

Other intracranial destruction of cranial nerve

A29

Excision of lesion of cranial nerve

A30

Repair of cranial nerve

A31

Intracranial stereotactic release of cranial nerve

A32

Other decompression of cranial nerve

A33

Neurostimulation of cranial nerve

A34

Exploration of cranial nerve

A36

Other operations on cranial nerve

A38

Extirpation of lesion of meninges of brain

A39

Repair of dura

A42

Other operations on meninges of brain

B01

Excision of pituitary gland

B02

Destruction of pituitary gland

B04

Other operations on pituitary gland

B06

Operations on the pineal gland

L33

Operations on aneurysm of cerebral artery

L34

Other open operations on cerebral artery
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Posterior eye surgery
The list below gives the HES codes associated with high-risk operations on the
posterior eye.
HES Code

Description of procedure

C01

Excision of eye

C79

Operations on vitreous body

C81

Photocoagulation of retina for detachment (only when the retina is
handled directly)

C82

Destruction of lesion of retina

C84

Other operations on retina
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Appendix D: Contributors
The following people provided input in the form of specialist clinical advice, scientific
and methodological advice or critical comments:
Dr Miles C Allison
Consultant Physician, Royal Gwent Hospital, Secretary of the British Society of
Gastroenterology Endoscope Decontamination Working Party and
Gastroenterologist Representative on the CJD Incidents Panel
Ms Valerie Attwood
Category Manager, Pressure Area Care/Surgical Instruments, NHS Purchasing and
Supply Agency
Dr Phil Barber
Consultant in Thoracic Medicine, Wythenshawe Hospital, Manchester
Dr Tom Barrie
Consultant Ophthalmologist, Gartnavel Hospital, Glasgow
Mr John Beesley
Lead Professional Officer, Association for Perioperative Practice
Dr Peter Bennett
Department of Health
Professor Mike Bramble
Consultant Gastroenterologist, James Cook Hospital, Middlesbrough
Dr Paul Brown
Senior Investigator – National Institutes of Health (retired), Consultant, TSE risk
management
Ms Laurian Cotes
Neurosurgical Theatre Sister, University Hospital, Queen’s Medical Centre,
Nottingham
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Professor Simon Cousens
Professor of Epidemiology and Medical Statistics, London School of Hygiene and
Tropical Medicine
Mr David J Hay
Clinical Director and Consultant Surgeon, Conwy & Denbighshire NHS Trust
Dr Patricia Hewitt
NBS Consultant Specialist in Transfusion Microbiology, National Blood Service
Mr Paul Holland
Sterile Services & Decontamination Manager, Kingston Hospital NHS Trust
Mr Keverne Hosking
IT Director, Scantrack Healthcare Systems (UK) Ltd
Ms Beverly McNeil
University Lecturer, Canterbury Christ Church University
Professor David Perrett
Professor of BioAnalytical Science, St Bartholomew’s and the London School of
Medicine and Dentistry
Mr Louis Pobereskin
Consultant Neurosurgeon, Plymouth General Hospital
Mr Iain Robertson
Neurosurgeon, University Hospital, Queen’s Medical Centre, Nottingham
Mr Alistair Smyth
Consultant Oral and Maxillofacial Surgeon, Leeds General Infirmary
Mr Wayne Spencer
National Decontamination Team Technical Advisor, Spencer Nickson Ltd
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Dr John Stephenson
Chief Research Officer – New and Emerging Infections and Vaccines, Department of
Health
Dr Hester Ward
Consultant Epidemiologist, National CJD Surveillance Unit
Professor Robert Will
Professor of Clinical Neurology, National CJD Surveillance Unit
Mr David Wong
Consultant Ophthalmic Surgeon, Royal Liverpool University Hospital

The following organisation provided input in the form of specialist clinical advice,
scientific and methodological advice or critical comments:
Royal College of Anaesthetists
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Appendix E: Manufacturers’ submissions
Data for consideration were submitted by:
•

Advanced Sterilization Products Europe (a Johnson & Johnson
company)

•

GS1 UK (formerly e.centre)

•

Health Protection Agency and Genencor

•

Johnson & Johnson Ethicon Endo-Surgery

•

Nexus Healthcare on behalf of B Braun

•

Prion decontamination collaboration project between D-Gen Ltd (spinout company from the MRC Prion Unit and Imperial College, London)
and DuPont (through its subsidiary Antec International Ltd)

•

Scantrack Healthcare Systems (UK) Ltd

•

STERIS Ltd

•

Trust Sterile Services
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Appendix F: Glossary of terms
ACDP TSE Working Group Advisory Committee on Dangerous Pathogens
Transmissible Spongiform Encephalopathies Working Group.
Autoclave A sterilisation device that uses high pressure steam heat to sterilize
surgical instruments.
BSE Bovine spongiform encephalopathy. See ‘transmissible spongiform
encephalopathies’ (TSEs).
CJD Creutzfeldt–Jakob disease. During development of the guidance, sporadic CJD
and variant (vCJD) were considered separately, where appropriate, to account for
differences such as the course of the disease, the patient population and the
distribution of tissue infectivity. However, in order to facilitate the communication of
this guidance, the term CJD is used to refer to sporadic, familial and variant CJD,
unless otherwise stated.
CJDAS CJD Advisory Subcommittee, or the Committee.
Cleaning Cleaning with hot water and detergent removes fragments of tissue but
does not necessarily destroy microorganisms. Cleaning is a prerequisite to ensure
effective disinfection and/or sterilisation.
Decontamination The combination of processes (that is, cleaning, disinfection
and/or sterilisation) that equipment and surfaces undergo in order to make them safe
for subsequent use on patients and for handling by staff.
Disinfection Disinfection reduces the number of viable microorganisms but may not
inactivate some microbial agents, such as viruses and bacterial spores. Use of a
disinfectant may not achieve the same reduction in contamination levels as
sterilisation.
Disposable instruments Any instruments, including laryngoscopes, endoscopes
and related accessories that are used once on individual patients and then discarded
(see also ‘single-use instruments’).
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Evidence This refers to all the evidence considered by the Committee, including the
scientific literature, opinions of experts and data on clinical efficacy and cost
effectiveness.
Excluded patient population Those who have or are at risk of having CJD.
•

Symptomatic patients with definite, probable or possible CJD.

•

Symptomatic patients with neurological disease of unknown aetiology
where the diagnosis of CJD is being actively considered.

•

Asymptomatic patients at risk of having familial forms of CJD or who
have had previous iatrogenic exposure.

Iatrogenic Any undesirable condition in a patient occurring as the result of treatment
by a doctor (or other healthcare professional), in particular, infections acquired by the
patient during the course of treatment.
Infectivity Infectivity is a measure of the ability of a disease agent to cause an
infection. This term can be used qualitatively, when an agent is referred to as being
of low, medium or high infectivity, or quantitatively. Attempts to quantify infectivity
normally use a statistic known as the infection dose (ID). The ID50 is defined as the
dose that would give an individual receiving it a 50% chance of becoming infected.
High values are expressed in log or factor-of-10 terms. For example, a gram of brain
tissue has an ID50 of 108 (8 log). This means it carries a dose of 100,000,000 ID50s.
Intracranial transfer of 0.01 microgram of such brain tissue would result in the
recipient having a 50% chance of becoming infected with CJD.
Instrument swapping The exchange of instruments between sets.
Interventional procedure This refers to surgery, endoscopy and laryngoscopy. This
is more specific than the definition normally used by the NICE Interventional
Procedures Programme (that is, procedures used for diagnosis or treatment that
involve incision, puncture, entry into a body cavity or the use of ionising,
electromagnetic or acoustic energy).
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Migration This refers to movement of instruments from one set to another (see
‘instrument swapping’).
Prion Prions – short for proteinaceous infectious particles – are infectious protein
structures that replicate through structural conversion of the normal host prion
protein to a disease-associated isoform. Prions are thought to cause transmissible
spongiform encephalopathies (TSEs).
Procedure See ’interventional procedure’.
QALY Quality-adjusted life year; 1 QALY is the equivalent of 1 year of life in full
health.
Reference case The reference case specifies the methods considered by NICE to
be the most appropriate for the Committee’s purpose and consistent with an NHS
objective of maximising health gain from limited resources.
Reusable instruments Instruments that are used more than once and that undergo
a decontamination cycle after each use.
Review Group The academic group commissioned by NICE to review the evidence
and develop a decision analytic model in order to assess the risk of transmission of
CJD via interventional procedures.
Review Group’s final report The report prepared by the Review Group (see
‘Review Group’) detailing the methods used to develop the mathematical model used
in producing this guidance, the assumptions made and the inputs that informed this
model and their sources. The Review Group’s final report is available on the NICE
website.
Risk The following definitions for interventional procedure risk are used throughout
this guidance.
• High-risk procedures Procedures that involve handling of tissue
considered to be at high risk of transmission of CJD. High-risk procedures
are intradural neurosurgical operations on the brain (excluding operations on
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the spine and peripheral nerves), neuroendoscopy and posterior eye
procedures that involve the retina or optic nerve (see appendix C).
• Medium-risk procedures All procedures on tonsils, spleen, lymphoid
tissue, spinal cord, anterior eye and peripheral nerves.
• Low-risk procedures All procedures other than the high- and medium-risk
procedures.
SEAC Spongiform Encephalopathy Advisory Committee.
Self-sustaining epidemic A situation where the infection maintains itself in the
general population.
Single-use instruments Any instruments, including laryngoscopes, endoscopes
and related accessories that are used once on an individual patient and then
discarded (see also ‘disposable instruments’).
Sterilisation Sterilisation renders an object free from all microorganisms, including
viruses and bacterial spores. Routine sterilisation methods do not destroy prions.
Supplementary instruments Instruments (usually packaged individually or in small
groups) that are used during the course of an operation and that do not belong with a
specific instrument set.
Transmissible spongiform encephalopathies (TSEs) These are neurological
diseases that affect the structure of brain tissue and are fatal and incurable. They
can affect humans and animals. Examples in humans include CJD and kuru (found
in members of the cannibalistic Fore tribe in Papua New Guinea). Examples in
animals include scrapie (a disease of sheep and goats) and BSE (a disease of cattle,
sometimes referred to as ‘mad-cow disease’).
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