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EXECUTIVE SUMMARY

Introduction

The cervical screening programme in Wales is managed by Cervical Screening Wales (CSW), part of Velindre NHS Trust. The programme is well established and is organised as a managed clinical network. 

The method and technology for taking and reporting cervical smears has remained largely unchanged for over fifty years. Liquid Based Cytology (LBC) offers a new way to prepare cervical material, which has been demonstrated to be at least as effective as traditional smear preparation. Following guidance from the National Institute for Clinical Excellence (NICE), the National Assembly for Wales (NAfW) provided CSW with funding to undertake a pilot implementation project to evaluate the effects, costs and practical implications of introducing the LBC technology into the cervical screening programme in Wales.

Evaluation of the pilot project was undertaken by CSW and this report has been produced on behalf of the Project Steering Board, which was established to oversee the project.

LBC has been evaluated in Scotland and England in separate pilot projects.

Method

The pilot project was initially centred on two large laboratories based at NHS Trusts in South East Wales. Consideration was also given to the future practical implementation of LBC across Wales. Two smaller laboratories were included in the secondary stage of the pilot to assess the adoption of so called ‘hub and spoke’ arrangements, which required partnership working between laboratories across different NHS Trusts. A proportion of the workload across these laboratories was converted so that approximately 50,000 LBC samples in total could be screened during the pilot. In addition, participating laboratories continued to process conventional smears during the pilot.

Detailed transport and distribution arrangements were put in place to facilitate the distribution of consumables to primary care.
Following a tendering process, Cytyc UK was selected as the commercial partner for the pilot and provided two fully automated LBC processors, which were located at the two larger laboratory sites.

Smear taking services, including colposcopy clinics, general practice and community clinics in the two Cervical Screening Administration Department (CSAD) areas covered by the laboratories, were converted to LBC in a phased manner as part of the pilot assessment.

Detailed training programmes for smear takers and laboratory screening staff were developed and implemented. In total 907 smear takers attended training and 40 laboratory staff successfully completed assessment. CSW staff were involved directly in the development of these training programmes.

The evaluation utilised data from a number of sources including:

· Costs and activity information from CSW and participating laboratories

· Individual assessment of the smear taker training course (including questions for smear takers in relation to their experience of using LBC)

· Assessment of laboratory staff comments on the process of screening LBC samples

· Laboratory returns and raw data extracts sent electronically to CSW

· Information extracted from Cervical Screening Administration Departments through the National Health Applications & Infrastructure Services (NHAIS) or ‘Exeter’ system

· Information on the supply of consumables provided by Welsh Health Supplies (WHS)

· Information from the ISCO Colposcopy Information System (ISCO-CIS)

Results

The hub and spoke arrangement proved to be a successful innovation during the piloting of LBC and resulted in the establishment of a model that may be used for the rollout of LBC to the wider service. Reorganisation of the laboratories and training of laboratory staff to process LBC went well and responses from laboratory staff were favourable.

The smear taker training programme was successful and promoted closer working relations between CSW staff and local smear takers. Smear takers found the LBC equipment easy to use and were happy with the distribution, transport and storage arrangements of the consumables. The vast majority of smear takers responding to an evaluation questionnaire wanted to continue to use LBC.

The effect on test results was as expected with a significant reduction in the number of inadequate samples. 

A fall in the number of women referred to colposcopy was also noted, not just due to the reduced inadequate rate but for high-grade referrals as well. This reduction was significant for one CSAD and the numbers of referrals continued to reduce following completion of the pilot phase. The potential causes of this anomaly may be multifactorial, and include, cross screening‑boundary referral issues and pre‑pilot workload management (backlog recovery).
Also, during the course of the pilot phase minor amendments were made to colposcopy referral criteria on an all Wales basis for smears categorised as borderline changes; protocols were amended to require three borderline smears to initiate direct referral. This may have had an impact on the referral rate within the pilot assessment.

Costs 

The cost elements are complex and the pilot assessment indicates that these elements will be influenced by the final configuration of the service.

It is almost certain however that the overall reduction in the number of tests performed will not result in the need for a reduction in the overall staffing structure, as the current staffing profile reveals that, in many areas, the service is already under pressure due to recruitment and retention difficulties.

The pilot assessment required the separate supply of test consumables to both laboratories and primary care. These consumables replace the need for the supply of the original conventional test consumables, but are considerably more expensive per completed test, particularly for laboratories. There is therefore an implicit intrinsic increase in funding to the services converted to LBC.

The original cost assessments have proven to be reasonably accurate, although the pilot process has revealed the need to budget for certain additional services, if the rollout process is to be based on a cooperative network structure for laboratories. The overall cost should be offset to some degree by the efficiency gains of LBC; however, the need has been identified to recover the ring fenced funding originally invested in conventional consumables to partially fund the additional support requirements.

The Welsh pilot assessment did not consider a full cost benefit analysis of LBC versus conventional techniques to be within the remit of the project. 

Conclusion

The LBC pilot in Wales has demonstrated a significant reduction in the number of inadequate smears and a fall in the number of women referred for colposcopy.
Smear takers found LBC simple and easier to use. The significant reduction in the inadequate rate results in fewer repeat smears and hence reduces the workload for all members of the primary care team, with the benefit of less anxiety and discomfort for women.

The pilot demonstrated that it is feasible to effectively re‑train smear takers in the new collection technique locally and with minimum disruption to the service. 

The distribution of LBC consumables can be undertaken effectively within the established health supplies service as part of routine supply procedures and, with appropriate planning, the storage of consumables at laboratories and primary care premises causes few problems.

The pilot has also shown that it is feasible to re‑train laboratory staff through development of the Welsh cytology training school and to reorganise laboratories so as to accommodate the necessary equipment and techniques associated with LBC.

New standard operating policies and procedures for laboratories will need to be developed for the processing and examination of LBC samples within laboratories and additional MLA staff may be required to facilitate the additional checking processes needed for the reception of LBC samples.

An initial increase in laboratory turnaround times was noted, with the introduction of LBC, which subsequently reduced during the pilot, leading to an overall, stabilised reduction in backlog levels.

Implementation of LBC technology can best be achieved within Wales by the adoption of a hub and spoke arrangement, which utilises the existing laboratory arrangements and encourages partnership working between laboratories. 

A hub and spoke arrangement may be used to provide an improved and cost‑effective approach to screening, which takes advantage of the benefits of centralised processing yet retains the advantages of local administration, audit, quality control and local access to the laboratory screening service for primary care and clinical staff. A dedicated laboratory transport service is fundamental to the success of the implementation of this approach.

There is the potential to further develop these principles of partnership working to introduce managed pathology networks. Such developments would require the support of the improved technology associated with the implementation of LBC.

Recommendations
Following the recent publication of NICE guidance recommending adoption and rollout of Liquid Based Cytology, the experience gained in the pilot assessment has ensured that Wales is well placed to complete a swift and efficient implementation process. 

It is recommended that:

· A procurement process is completed for the supply and installation of processing and ancillary equipment and the necessary laboratory and smear taking consumables required to rollout the new technology to the whole of Wales
· The original allocation of additional funding required to support the rollout process should be confirmed

· A firm commencement date for the rollout process should be agreed

· The current level of conversion within the pilot assessment areas should be maintained and supported with ‘bridging’ funding, pending completion of the procurement process and the subsequent implementation of LBC 
· Discussions with local services and trusts be commenced to establish appropriate service configurations for the location of processing equipment

· Further preparatory development should be undertaken, particularly in relation to training in both the primary care and laboratory sectors, developing a generic approach to LBC training and to ensure that an efficient implementation can be achieved 

· A small management group be established within CSW to act as a focus point for negotiations and to oversee the development and management of the implementation and rollout process
1
Background

1.1
Cervical Screening in Wales

The cervical screening programme in Wales is managed by Cervical Screening Wales (CSW), part of Velindre NHS Trust. The programme is organised as a managed clinical network with service elements provided by NHS Trusts, primary care and centrally by CSW. The organisation of the programme is based on the recommendations established within the ‘National Service Framework for the Cervical Screening Programme in Wales’ (Reference Welsh Office 1999) and includes five Cervical Screening Administration Departments (CSADs), which are central to the operation of the programme. The programme in Wales is now well established; approximately 220,000 women attend for a cervical screen each year and approximately 80% of women aged 20-64 resident in Wales have been screened at least once in the last five years.

1.2
Liquid Based Cytology

The sampling process used in cervical cytology has remained largely unchanged for over fifty years. A wooden spatula is used to obtain cells from the cervix, which are then spread onto a glass slide before processing in the laboratory. The conventional smear test is simple, easily performed and relatively cheap. 

However, the sampling procedure is open to error at all stages of the process: collection, transfer, spreading and fixation. Inadequate sampling and sample transfer may be important reasons why some women with abnormal cells are not detected (false negatives). 

There is a growing view that liquid based specimen collection offers an improved means of sampling the cervix. Liquid phase procedures generally use a Cervex brush sampler (usually referred to as a broom) or occasionally an extended tip plastic spatula to collect cells from the cervix, and in specific circumstances an endocervical brush may also be used in conjunction with the standard implement. Following sampling of the cervix, the implement is immediately transferred to and vigorously agitated in a vial containing a preservative fluid (a collection and transport medium), then sent to the laboratory for processing. The processed material is re-suspended in the sample vial as part of the sampling process to randomise and evenly distribute cells throughout the sample. The sub-sample presented on the slide is, therefore, claimed to be representative of the whole sample. 

1.3
Guidance from NICE

In June 2000, the National Institute for Clinical Excellence (NICE) issued guidance on the use of Liquid Based Cytology (LBC) within the NHS Cervical Screening Programme (NHSCSP) in England and Wales. NICE concluded that:

“Research evidence suggests that Liquid Based Cytology (LBC) could provide significant and important benefits. However, the quality of the evidence is variable and some areas of uncertainty remain. Although there is insufficient evidence to justify the nationwide introduction of LBC technology at this time, it is likely that LBC will have the effect of reducing the number of false negative test results as well as the number of unsatisfactory specimens. In addition, it may decrease the time needed for examination of specimens by cytologists.

In order to establish its contribution, a programme of pilot implementation projects of LBC should be undertaken, accompanied by a full review of the results at each stage. This should be done before consideration is given to the general introduction of this technology nationally. These projects should evaluate all the effects, costs and practical implications of introducing LBC technology into the cervical screening programme”

As a result of the NICE guidance, the National Assembly for Wales (NAfW) provided CSW with funding to undertake a pilot implementation project.

2
Project Overview

The pilot was implemented for a twelve-month period between October 2001 and September 2002 and was initially centred on two large laboratories based at different NHS Trusts in South East Wales. During the secondary stage of the project, two further NHS Trust laboratories were introduced to the pilot project to assess the viability of the concept of equipment sharing between laboratories. Consequently, these laboratories were involved in the reporting, but not the processing, of LBC samples submitted to them within their own areas. 

Following a formal tender process it was established that there were two technologies available that were considered to fulfil the requirements for adoption as the pilot technology. After careful consideration, the LBC Project Steering Board decided that the pilot scheme could only support one technology. For various reasons, which included the capacity of CSW to support the project, established sample referral patterns and the degree of existing expertise within the service the ThinPrep system, marketed by the Cytyc Corporation, was selected.

In reaching this decision, the Project Steering Board noted that the pilot project was intended to assess the overall practical implications of the introduction of liquid based technologies and not the assessment of a specific product.

This decision does not, therefore, preclude the use of alternative LBC systems in any subsequent implementation process, and consequently, a limited post‑pilot assessment of the alternative technology, the SurePath System now marketed by PathLore has been implemented involving input from three other laboratories in North Wales. 

Two T-3000 automated processors, which are capable of batch processing multiple samples, were supplied by Cytyc, enabling comparison of the different service configurations. Two Cytyc T-2000 processors capable of processing individual samples were provided for back‑up facilities and to enable occasional processing of urgent single samples.

Human Papilloma Virus Testing Procedures

The LBC Project Steering Board made the conscious decision not to include Human Papilloma Virus (HPV) testing within the scope of the pilot assessment in Wales as this is being considered in depth by the NHSCSP. 

2.1
Project aim

The aim of the project, following the NICE recommendations, was to evaluate the effects, costs and practical implications of introducing LBC technology into the cervical screening programme in Wales. The project aimed to collect and report on approximately 50,000 LBC samples.

It was expected from previous research that certain specific outcomes would improve with the introduction of LBC. These were:

· A reduction in inadequate smears

· An improvement in primary screening sensitivity 

· Overall service efficiency gains

2.2
Project organisation

A Project Steering Board was established to oversee all aspects of the pilot. An Implementation Group was established to organise the project at an operational level. Membership of both bodies is listed in Appendix 2.

Ad hoc sub groups of the Implementation Group met periodically to discuss specific issues relating to laboratory or smear taker training and specimen processing.

2.3
Project finance

CSW received initial funding of £250,000 from the NAfW to run the pilot. 

The costs of running the Welsh LBC pilot, between October 2001 and September 2002 were £291,000; this cost included consumables, distribution, transport and additional staffing costs, for breakdown see Appendix 3 (Table A3.1).
It must be noted that toward the end of the pilot year, it was necessary for CSW to purchase a supplementary supply of smear taking consumables to ensure that all smear taking locations had sufficient stock for use to the end of the pilot period. 

In addition, the NAfW agreed to continue funding the use of LBC in the converted areas, pending a definitive recommendation by NICE regarding the long-term implementation strategy for the technology. In order to ensure that adequate stock levels of consumables were in place for this continuing period; CSW received advanced funding from NAfW to purchase the necessary LBC equipment. This funding offset the ‘overspend’. 

For this continuing period, CSW have negotiated a discounted rate for the lease and maintenance of the laboratory equipment in the short term. 
The overall cost of training the smear takers has been evaluated at an indicative cost of approximately £15,000 (Table A3.2), which equates to around £16.50 per smear taker. For rollout due to geographical logistic variation, this figure may vary slightly depending on the CSW screening division. A detailed breakdown of these figures is available from CSW upon request. 
3
Procurement

In order to ensure an equitable opportunity for interested parties to engage in the pilot, CSW placed a notice in the Official Journal of the European Community (OJEC). As a result, two declarations of interest and tenders were received:

· CellPath plc offering the AutoCyte PREP system manufactured by TriPath Imaging Inc (USA)

· Cytyc UK Limited offering the T-2000 and/or T-3000 ThinPrep system manufactured by Cytyc Corporation (USA)

As part of the procurement process, a range of options was identified for the use of LBC technology involving various permutations, which included single and multiple sites. The two tenders were subjected to financial and technical evaluations. A detailed summary of the financial and technical evaluations is available from CSW upon request. 
In the process of evaluating the relative merits of the two tenders, evidence was sought from a variety of sources, including laboratories within Wales that had previously acquired LBC technology. 

Consideration was initially given to parallel testing of both LBC technologies. It was decided that this was not practicable for the pilot laboratories. Issues that influenced the decision included:

· The established local systems‑experience


This included both laboratory and smear taker expertise

· Established training resources available


The local delivery of education would be required. This resource was available 
through the processes initially established within the pilot assessment scheme in 
England and Scotland 
· Supporting infrastructure and logistics


The complications of supplying multiple consumables systems to proximal locations 
with cross boundary workflow, was considered a restrictive factor

· Local responses to networking requirements


The established local service patterns could not support multiple systems within the 
proposed network structure

· Available finance


The financial resources available were insufficient to support separate parallel 
testing

· Operational management


The manpower resources available within CSW for distant site pilot management 
and support were considered insufficient

The Project Steering Board concluded, therefore, that it was only feasible to pilot a single technology. A recommendation to progress the pilot assessment utilising the technology option offered by Cytyc was subsequently approved.

In reaching this decision it was firmly established that the broad principles being pilot tested would apply equally to all alternative suppliers of the related technology. This decision will not militate against any one company in any future contract negotiations.

Following a period of post tender negotiation, Cervical Screening Wales entered into an agreement with Cytyc to purchase 50,000 ThinPrep test kits (each containing the required smear taking and laboratory consumables for a single test). Under the inclusive terms of the agreement Cytyc supplied CSW with two T-3000 processors, together with two T-2000 processors and related maintenance support, for a twelve-month period commencing at the end of September 2001; this enabled the pilot testing of the technology based on both single site and networked multiple site bases. 

4
Laboratories

4.1
Selection of laboratories

CSW invited all laboratories in Wales involved in the screening of cervical smears to submit expressions of interest in involvement in the pilot project. 

If LBC was to be fully implemented in Wales in the future, it was recognised that the high capacities and high cost of LBC processing equipment, when compared with the annual workloads of individual laboratories (none screen more than 45,000 smears annually), would make it uneconomic for each laboratory to be equipped with its own automated processing equipment. 

In addition, large-scale centralisation of cervical screening in Wales would not be feasible, as the programme depends upon retaining the services of skilled screening and reporting staff, many of whom would not be prepared or able to change their working location. 

As a result, it was envisaged that any full implementation of LBC in Wales would require the adoption of a ‘hub and spoke’ arrangement. Staff would be retained at their current location, with samples being redirected from the primary reception laboratory (spoke laboratory) to a central processing laboratory (hub laboratory), which would subsequently return the processed samples for screening and reporting to the primary reception laboratories. Such an arrangement is considered particularly applicable to cervical screening in Wales.

In view of this, the Project Steering Board considered it to be important to design the Welsh pilot study so as to include an empirical assessment of the use of hub and spoke arrangements; particularly as such arrangements were not being piloted in either Scotland or England. The prospect of such an arrangement was made clear in the project initiation document and laboratories were asked to consider this option in their applications.

4.2
Laboratories selected

Following meetings between the Project Steering Board and interested laboratories, it was decided that the pilot would be initiated in two phases. Initially the pilot was centred on two laboratories, identified as Laboratory 1 and Laboratory 2, each covering a different screening division of CSW.

In phase two, another two laboratories, identified as Laboratory 3 and Laboratory 4, were introduced to act as primary reception laboratories, using Laboratory 2 as the processing laboratory.

The involvement of two reception laboratories enabled an assessment of the viability of establishing cooperative working links between laboratories across different Trusts. It was possible, therefore, not only to assess the arrangements, relationships and interaction between laboratories, but also to assess the impact of the arrangements on the established CSW programme management procedures and the coordination of primary care training requirements.

4.3
Workload to be converted

Laboratories 1 and 2 each screen approximately 40,000 tests per year; Laboratory 3 and Laboratory 4 have annual workloads of around 20,000 and 12,000 tests respectively. The intention was that almost all of the workload screened at Laboratory 1, together with more than half of the Laboratory 2 workload, would be converted to LBC during the twelve-month pilot period. A third of the workload at each of the Laboratories 3 & 4 was converted as part of the second phase. The timing and levels of conversion were scheduled during the project to match the overall number of tests purchased (50,000).

Laboratory 1, by prior arrangement with CSW, was already using LBC for samples from gynaecology clinics and, therefore, had already established experience in the reporting of LBC and had trained staff available, so was able to take early delivery of their instrument.

The delivery and installation of the second instrument was delayed by World events; Laboratory 2 subsequently took delivery of the T-3000 processing equipment on 6th October 2001 and began to report slides later on in October 2001. Laboratories 3 and 4 began reporting on slides prepared from samples, which were submitted to their laboratory but processed on their behalf by Laboratory 2, during April and May 2002 respectively.

4.4
Laboratory staff training 

The development and implementation of laboratory staff training was coordinated by an LBC training committee whose membership was drawn from the LBC implementation group (Appendix 2).
The training committee addressed three main aspects of training:

· Technical training in the use of the equipment

· Training for trainers

· Conversion training for screeners, biomedical scientists (BMS) and pathologists

4.4.1
Technical training

Technical training for the process equipment was provided on-site by Cytyc. This training was provided as part of the standard installation process and incurred no additional costs. The training took approximately two hours to complete.

4.4.2
Training for trainers

The LBC training committee proposed minimum qualification criteria for LBC trainers, which were endorsed by the implementation group. This comprised: 

· Completion of a three day training course

· Attendance at a UK-based training course

· Six months’ experience with gynaecological LBC samples
· Minimum of 1,000 LBC preparations screened

A core group of LBC trainers were subsequently selected to deliver the training (Appendix 2). 

The UK-based training was provided by Dr L S Turnbull, Consultant Cytopathologist, Royal Liverpool University Hospital. The Manager of the Welsh Cytology Training School underwent the full training programme in advance of the CSW pilot. Dr Turnbull provided on‑site training for the remaining core trainers. In addition, all of the senior trainers had previously received the standard company training. 

4.4.3
Cytological training

The core training developed for laboratory staff was common to pathologists, BMSs and cytoscreeners and was based upon the NHSCSP model delivered through the Liverpool Cytology Training School by Dr Turnbull. The course structure consisted of a three-day induction phase, a consolidation phase, an interim assessment and performance review. Training involved the microscopical evaluation of up to 540 slides over an eight-week period. The slide mix was prepared to enable the evaluation of sensitivity and specificity. Ninety five per cent sensitivity was required for satisfactory completion of the training.

BMSs and cytoscreeners underwent the full training programme, consisting of the induction course, consolidation phase, interim assessment and performance review phase. Consultants completed the induction course, consolidation phase and interim assessment only.

The induction course introduced participants to the philosophy of LBC and the additional microscopy skills that are required. No formal assessment was included at this stage. 

The consolidation phase involved the screening of a minimum of 200 unknown LBC slides. These were heavily seeded with abnormals (40-50%) to allow interpretative ability and observer sensitivity to be assessed. A minimum sensitivity of 95% was identified as the standard for progression to the interim assessment. 

The interim assessment consisted of 20 unknown LBC slides; the required standard was a 75% correct assessment. Consultants achieving this standard were signed off as proficient in LBC at this stage.

BMSs and cytoscreeners who achieved 95% sensitivity for the consolidation phase and 75% for the interim assessment proceeded to the performance review phase.

The performance review phase required the examination of a further 200 LBC slides. These were seeded with a low percentage of known abnormal samples (around 10%), enabling an accurate measure of the observer’s screening sensitivity. BMSs and cytoscreeners who attained the interim assessment standard and achieved a final overall sensitivity of 95% were signed off as proficient LBC screeners.

A total of 40 Welsh cytologists attended induction courses between June 2001 and May 2002. An additional eight staff proceeded directly to later phases of the training. The later stages of training were undertaken by LBC trainees at their own bases, which resulted in the need for local based coordination and the development of relevant assessment plans. Forty trainees entered the interim assessment and all achieved the assessment target. Consultants who were successful at this stage were signed off as LBC proficient. Thirty-two LBC trainees entered the performance review phase with all achieving the required standard, although four required supplementary slides to achieve the required sensitivity. 

Course feedback sheets were provided for the induction training:

· The vast majority of screeners reported that the introduction to the course and aims and objectives were excellent or very good

· All participants rated the quality of lectures from excellent to acceptable 

· Most screeners reported that the training had met their expectations and that they felt confident and competent to use LBC

· Most participants considered the range and number of features covered by the workshop material to be acceptable. Lack of examples of cervical infections and atrophic patterns were identified as a deficiency during early courses

A number of practical problems were identified including:

· Many trainees found the induction course an intensive experience

· Some attendees felt that the format of the course using ‘replicate’ sets of slides was a potential difficulty

· In the initial stages difficulties were experienced by all trainees in proceeding with the assessment of consolidation and performance review slides due to the limited availability of slide sets, whilst the exigencies of undertaking routine laboratory work, resulted in some trainees taking several months to complete the training slides

· The training programme was devised for staff already experienced in cervical screening. The issue of basic LBC training and the conversion of trainee cytoscreeners and trainee BMSs may require additional consideration

· Successful conversion training requires personal commitment and an adequate allocation of resources, including an adequate allocation of personal training time and individual support

5
Smear Taking

5.1
Conversion of smear taking to LBC

Colposcopy and gynaecology clinics were converted to LBC first, with general practices trained subsequently in a phased manner. The general practices converted in each quarter of the year were selected to include a variety of both practice sizes and historical inadequate rates. Community clinics were converted last.

As a result of this phased conversion during the course of the pilot, both conventional smears and LBC samples were being reported concurrently by the same laboratories. Consequently, some smear takers who took smears at several locations used both sampling methods within the same time period. This enabled a comparative evaluation of the effect of the up-date training on the rate of inadequacy in conventional smears, separately to the assessment of the effect of the new technology on the inadequate rates.

5.2
Smear taker training

The success of the pilot depended initially on the quality and the effectiveness of the training offered to smear takers, as in conventional smear processing, where the outcome of the test depends on the quality and effectiveness of the sampling.

In implementing the pilot, it was recognised that historically, there was no overall strategy for organised training; smear takers had been trained at different stages, for different lengths of time and by different agencies. A centrally planned LBC conversion-training programme was, therefore, set up for all registered smear takers, delivered by CSW.

5.2.1
Training programme
CSW staff were involved directly in the development and implementation of the training programme. The training approach was adapted for individual sites, although the core presentation was standardised.
The training team comprised of two to four people depending on the number of trainees attending and consisted of:

· Senior All Wales Manager

· Programme Coordinator
· Nurse Coordinator
· Laboratory Manager

A training schedule was established with the intention of converting all of the smear takers in the area served by Laboratory 1 and smear takers in half of the area served by Laboratories 2, 3 and 4.  Conversion was planned in a phased manner to enable a total of 50,000 LBC smears to be submitted, processed and reported by the end of the pilot year.  

The first phase of the training covered the period between September 2001 to February 2002. During this period a total of 684 smear takers were trained, including staff in all hospital wards and theatres where smears may be taken.

The second phase of the training covered the period March to September 2002. In addition to targeting new staff, and providing opportunities for those previously unable to attend, this phase also provided training for smear takers in those areas covered by Laboratories 3 and 4, which had begun to introduce the hub and spoke arrangement with Laboratory 2. An additional 223 smear takers were trained in this period bringing the total to 907.

5.2.2
Training strategy

All smear takers in Wales are given a unique ID code, by CSW, which is held on a central database. To ensure that all smear takers were trained a management strategy was developed:

· Smear takers were identified by each CSAD from this database and invited to attend a number of training sessions within each of their local areas. Attendance was recorded on the smear taker database for future reference

· Extensive work was carried out with the Local Health Groups (LHG), which all supported the delivery of the training. This ensured that the training was targeted appropriately and did not conflict with other training or projects that practices were involved with

· Training was delivered to smear takers, organised through LHGs, using local amenities and health service premises 

· Training of colposcopists and gynaecologists was carried out onsite within the hospital setting 

· Smear takers who were unable to attend for training were noted and offered a further training opportunity at a later date or at an alternative venue

All training carried PGEA points for General Practitioners and Faculty of Family Planning accreditation.

5.2.3
Training evaluation

An initial evaluation of the training programme was undertaken. Following the completion of the second phase of the training programme, a post-training questionnaire was sent to 500 smear takers for longer-term evaluation of both the training and the LBC pilot process. 

(i) Initial evaluation

The training was initially offered as a three-hour session, based on the practice established within the Scottish and English pilot assessments. This was revised, however, following a preliminary evaluation mid-way through phase one, which included discussions with General Practitioners who were concerned about the duration of the sessions, and feedback from the Gwent Local Medical Committee and the General Practitioners Committee (Wales). The training material was reviewed and sessions reduced to one hour and 30 minutes. It was not considered practicable or appropriate to reduce this training further.  

Information collected on evaluation forms showed that the revised LBC training was well received and that on the whole all smear takers enjoyed the training. The organisation and venue arrangements were generally found to be satisfactory. 

Other feedback to CSW related to wider service issues such as opportunities for confidential discussion to address concern about lack of clinical expertise in smear taking. Many doctors commented that cervical screening had never been taught in an academic format during their training and that the LBC training had enhanced their knowledge.

(ii) Longer term evaluation
Following the completion of the main bulk of the training a post-training questionnaire was sent to 500 smear takers to assess individual responses and to help in the evaluation of both the training and the LBC process. The questionnaire had an overall response rate of 62.8% (314). A full summary of the responses to the smear taker questionnaire is contained in Appendix 4 (tables A4.1 to A4.9). Key findings included:
· Virtually all respondents found both the LBC vials (84.9%) and LBC brushes (94.9%) fairly or very easy to use (table A4.1)

· The majority of respondents (79.6%) reported the ordering of new supplies to be very or fairly easy and 86% reporting a similar experience for storage (table A4.1)

· The vast majority of respondents (95.2%) reported the content of the training on LBC technique to be very or fairly useful (table A4.5) 

· 78.7% of respondents reported the training sessions to be about right in length (table A4.5)

· Approximately one third (31.5%) of respondents reported positive comments from patients on the LBC pilot, with only 1.6% reporting negative comments. 7.6% reported both positive and negative comments. The majority (46.8%) reported that patients had made no comment (table A4.8)

· Most respondents (92.7%) reported that they were fairly or very satisfied with the information that they had received on the LBC pilot (table A4.9)

· Over three-quarters (78.7%) of respondents completing the questionnaire preferred LBC with only 1.6% preferring traditional smears. 14.3% reported no preference (table A4.9)

6
Evaluation of LBC Pilot

6.1
Methodology

Evaluation was undertaken with reference to NICE guidance under three main headings:

1. Impact on primary care 

2. Effect on laboratories 

3. Effect on test results

The evaluation utilised data from a number of sources including:

1. Costs and activity information from CSW and participating laboratories

2. Individual assessment of the smear taker training course (including questions for smear takers in relation to their experience of using LBC)

3. Assessment of laboratory staff comments on the process of screening LBC samples

4. Laboratory returns and raw data extracts sent electronically to CSW

5. Information extracted from Cervical Screening Administration Departments through the National Health Applications & Infrastructure Services (NHAIS) or ‘Exeter’ system

6. Information on the supply of consumables provided by Welsh Health Supplies (WHS)
7. Information from the ISCO Colposcopy Information System (ISCO-CIS)
6.2
Impact on primary care

The CSW Programme Coordinators kept Local Medical Committees fully informed of the progress of the pilot project. 

6.2.1
Cost of training 

A record was kept of each GP training visit, number of GPs and practice nurses trained and the length of time spent at each site. The total number of hours of training provided and the hours of involvement for GPs, practice nurses and other smear takers were noted.

For CSW trainers, the training time, including preparation, set up, reception of attendees, questions, queries and clear up time, took up to four hours to complete at each site in the earlier sessions in the first phase of training. This was reduced to two and a half hours for the revised schedule and the second phase of training. The actual course length was reduced to one and a half hours.

For every 100 women screened by a smear taker, up to eight women would have come back for a repeat smear for reasons of inadequacy with the conventional smear test. Assuming fifteen minutes consultation time per smear, use of LBC could potentially save the smear taker two hours consultation time. For most smear takers this exceeds the time spent on the training course, which is a significant benefit to individuals and practices. 

6.2.2
Logistical implications and ease of implementation  

The process of ordering and delivering LBC consumables to practices was managed and documented by the Quality Assurance Manager and the Project Manager. GP practices were encouraged to feedback suggestions and comments about the introduction of LBC.

An initial supply of consumables was provided to all practices and clinics as they were converted and trained. The use of a collection vial as opposed to a glass slide makes LBC consumables more expensive and more bulky to store within the primary care sector. Also, LBC vials have a limited shelf storage life. For these reasons, it was deemed necessary to minimise the amount of consumables held at each practice and clinic and to introduce controls on stock turnover to minimise wastage through over ordering and stock spoilage.

The initial bulk order of consumables from Cytyc, originally held in storage facilities by the company, was transferred to WHS, to be stored at their central warehouse. WHS arranged the distribution of consumables to practices, clinics and laboratories in response to orders, which were checked and authorised by CSW. This arrangement enabled CSW to compare ordering information against usage rates and take action to prevent the build up of high stock levels in practices and clinics. 

Initially, WHS responded to each request for consumables by arranging a one-off delivery by courier. However, this was changed during the pilot so that requested consumables were delivered as part of a routine cycle of normal supplies deliveries to practices and clinics as adequate local stock levels became established. This arrangement, which potentially marginally delays the delivery of consumables, was considered to be more controlled and efficient whilst still providing an adequate degree of responsiveness. The model has demonstrated that full responsibility for the control and distribution of consumable supplies may be successfully devolved to WHS in the development of a proposed LBC implementation.

The assessment of the distribution process has necessitated the provision of packaging that complies with current transport and postal regulations. The pilot assessment has indicated that further development of packaging arrangements, especially related to the submission of completed samples, will need to be undertaken as part of a proposed rollout plan. These enquiries are currently ongoing. 

The ordering, distribution and storage of smear taking consumables worked well with smear takers responding to the evaluation questionnaire being generally happy with distribution and transport arrangements. However, a number of specific issues were identified, as detailed in chapter 7 of this report, which will require further consideration as part of any full-scale implementation of LBC. 
6.3
Effect on laboratories

6.3.1
Hub and spoke arrangements

In phase two, two additional laboratories, identified as Laboratory 3 and Laboratory 4, were introduced, to act as primary reception laboratories, using Laboratory 2 as the processing laboratory. This allowed CSW to test the feasibility of using the hub and spoke arrangement in the implementation of LBC across Wales. Prior to introduction, detailed support arrangements, logistics and management plans had to be developed for this process. These required the development of Standard Operating Policies and Procedures (SOPPs) and quality control for administration, transportation, processing and staining processes.

(i) Quality Management

New SOPPs were developed by CSW, in consultation with the laboratories involved, to cover the full range of activities that were necessary to complete the process. These included administrative aspects, such as booking in and logging samples, transportation and laboratory processing arrangements. In particular, it was considered essential to have a clearly described process in place to ensure that any risks involved in the transferring and processing of samples were minimised.

(ii) Administration and processing 

Careful separation of LBC workloads for the individual reception laboratories and the processing laboratory was maintained.

Booking‑in arrangements at the reception laboratories ensured that full local control and sample tracking procedures were in place. Unique identifying information was included in the sample identification procedure to ensure that crossover numbering was avoided. It was noted that this process could be improved if the equipment manufacturers were prepared to supply colour‑coded ancillary processing equipment (processing trays) and complementary labels.

Samples were loaded into the standard T-3000 processing trays following booking and logging by the reception laboratory, then packed into transportation boxes for transfer to the processing laboratory. Pre‑loading of the processing trays ensured minimal handling by the processing laboratory, which reduced the risk of lost samples and transcription errors. The placing of a T-2000 manual processor at all reception laboratories to enable reprocessing of technically inadequate samples and processing of urgent samples was considered a primary requirement for the successful implementation of hub and spoke arrangements.

(iii) Transportation 

The provision of logistical support was fundamentally important to the success of the project; inter‑hospital transport arrangements were not considered to be sufficiently regular or dependable to enable the process to be properly controlled. A dedicated transport service was commissioned, therefore, for the transportation of samples and the return of processed slides between hub and spoke laboratories. These arrangements contributed significantly to the success of this aspect of the pilot assessment. 

(iv) Staining 

The pilot experience demonstrated that LBC slides produced by the ThinPrep system require a modified and carefully controlled staining procedure to produce optimum results.

Consistency in results is vital to ensure that slides produced for the process of education are universally accepted by trainees. Following discussions with the two initial pilot sites, a technical sub‑group of the LBC implementation group was assembled to establish a working standard procedure.

Additionally an acceptable technical standard is essential if laboratories are to be satisfied with and accept equipment sharing or networking arrangements. To facilitate the assessment of hub and spoke working arrangement a decision was taken to centrally stain all slides at the hub or ‘processing’ laboratory to return to the spoke or ‘reception’ laboratory. To support this, a new automated staining machine was leased for the pilot assessment, placed at the processing laboratory. 

Staining protocol documents were produced covering:

· Agreement for education and training needs

· Sample management at the processing laboratory

· Hub and spoke risk assessments

· Standardisation / Technical External Quality Assurance (EQA)
· Agreement of protocols
(v) Additional support 

The hub and spoke arrangements, by definition, generated extra work for the laboratory providing the sample preparation service. To cope with the extra work involved in processing and staining, the need for additional ancillary support for the processing laboratory was identified at an early stage. This was addressed by the provision of one whole time equivalent medical laboratory assistant for the processing laboratory, this support was subsequently extended to Laboratory 1. It is anticipated that the efficiency gains finally generated through the adoption of LBC should offset all or part of these additional requirements.

6.3.2
Laboratory staff training 

The time commitment associated with training was significant. A trainee took, on average, eight weeks to complete the course, but this varied considerably for each screener being dependent upon how the training was organised within each laboratory. A trainer needed up to sixteen weeks to train, due to the need to screen twice as many evaluation slides.

Feedback from trainers and trainees highlighted recommendations to improve the quality of future training programmes should rollout occur.

6.3.3
Logistical implications and ease of implementation
Both processing laboratories involved in the pilot reported that advanced planning by CSW had led to a smooth changeover to LBC. The hub and spoke arrangements required close working relations between laboratories but were reported to have gone well.

The early conversion of colposcopy clinics provided benefits to laboratory staff including facilitating the prescreening of ThinPrep slides prior to attending induction training. The high proportion of dyskaryotic smears from colposcopy provided a pool of abnormal material for teaching. 

Laboratories established local procedures for handling inadequate samples, which may have contributed to the achievement of a lower inadequate rate.

A questionnaire was developed to find out how acceptable the new technology was for laboratory staff and to seek user comments. 

· Staff preferred handling LBC samples and found them to be safer, quicker and more uniform

· However, some initial concerns were expressed at one of the laboratories which related to the reliability of the T-3000 processor. Service support was, however, good and the problems were eventually resolved by the company following on-site consultation by specialist engineers from the USA
· Problems were identified which related to initial manufacture, parts failure in service and local factors associated with fluctuations in power supply

· The majority of laboratory staff preferred screening LBC smears

· Screeners found the mixed workload of conventional and LBC samples to be quite challenging

Laboratory managers kept a logbook of suggestions for improving the introduction of LBC, which have informed the development of the process for rollout.

6.3.4
Effect on laboratory throughput 

Analysis of laboratory throughput and productivity was based upon all samples authorised during the pilot year. All LBC samples (including vulval smears) were included in the analysis.

Data held on the CSW server was verified with all four participating laboratory systems to confirm that the data extracts were complete and accurate. Samples that were unlabelled or broken in transit were excluded from the results.

(i) Laboratory workload and use of LBC

The total number of LBC tests authorised by each laboratory per month increased over the first three or four months of the pilot as the smear takers and laboratory staff were trained (table A5.1). 

Examination of the total workload during the year for each laboratory (conventional and LBC) showed that by the end of the pilot year, Laboratory 1 was approximately 90% converted to LBC, Laboratory 2 was 70% converted and Laboratories 3 and 4 were both approximately 36% converted (table A5.2). 

(ii) Comparison of workload before and during the pilot

Comparison of the total number of tests reported by the laboratories each month during the pilot with the previous year’s throughput showed that the overall number of smears reported by the laboratories in the pilot period was slightly higher than the previous year. Laboratory 1 processed 40,317 samples in total during the pilot year, compared to 39,744 for the same period the previous year. Laboratory 2 processed 38,280 total samples during the pilot compared to 37,246 previously. 
(iii) Cytology turnaround times

Turnaround times - the time taken from receipt of specimen to the date that the report was authorised, were grouped into periods of smears being reported:

a) within 4 weeks 

b) between 4 and 6 weeks 

c) those taking more than six weeks to be reported.
Analysis of these turnaround times for Laboratories 1 & 2 respectively showed an improvement in the time taken to authorise the results, after the introduction of LBC (figures 1 and 2). Both laboratories showed an initial increase in turnaround times, taking three to four months to stabilise. It must be noted that Laboratory 1 already had experience of using LBC and had received the greater part of their training prior to the pilot year.

Figure 1: Cytology turnaround times for Laboratory 1 (percentages)
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Figure 2: Cytology turnaround times for Laboratory 2 (percentages)
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As the overall number of smears reported by the laboratories increased slightly during the pilot period compared to the previous year, the decrease seen in the turnaround times could not be attributed to a reduced workload.  
6.4
Effect on test results

The outcome of published research has indicated that the introduction of LBC would result in a reduction in inadequate smears and an improvement in the sensitivity of primary screening. To assess these premises, pre and post pilot data were compared as part of the evaluation process.

6.4.1
Inadequate rates

The numbers and rates of inadequate samples by month for conventional and LBC samples in the six months before and the twelve months after the introduction of LBC at Laboratory 1 and Laboratory 2 were compared (tables A5.3a and A5.3b). Although Laboratory 1 was already reporting on LBC samples from gynaecology and colposcopy clinics in the six months before the pilot this did not directly affect the evaluation as the pilot assessment aimed to appraise the effect of LBC on screening smears. Hence, the figures shown are for GP and NHS community clinics (NHSCC) only.
The monthly inadequate rates showed a sharp fall shortly after the introduction of LBC (overall October and November 2001 rates). However they fell further during the remainder of the pilot period. The rates for LBC samples remained much lower and stayed consistently below 2% for the remainder of the pilot period.

The inadequate rates were seen to reduce in both LBC and conventional samples, suggesting that training and experience may also impact on sampling processes. 

This was further highlighted by the combined laboratory inadequate rates for the conventional and LBC samples (figure 3), which illustrated a downward trend showing that the conventional inadequate rate had also reduced following the introduction of LBC and the conversion training. 

Figure 3: Inadequate rates for conventional and LBC samples (GP & NHSCC source)
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(i) Comparison of conventional and LBC Inadequate rates

Comparison of the overall laboratory inadequate rates for conventional and LBC samples, by quarter, six months before and during the pilot (table A5.4) showed a reduction in the total inadequate rate of 7.4% for Laboratory 1 and 5.1% Laboratory 2. The combined inadequate rates fell to 1% in Laboratory 1 and 2.5% in Laboratory 2. 

For each laboratory, there was a significant difference (p<0.05) in proportions between the inadequate rates for the conventional and LBC samples. 

Although there was a reduction in the inadequate rates of the conventional samples in both laboratories of 4.1% and 0.9% respectively, the inadequate rates in conventional samples stayed significantly higher than the LBC tests, 3.8% higher in Laboratory 1 and 6.2% higher in Laboratory 2. 

The LBC inadequate rate for both laboratories remained under 1% during the pilot assessment.

 (ii) Inadequate rates by age

Reductions in the inadequate rates from smears taken from GP and NHS community clinics were also seen to vary by age (tables A5.5a and A5.5b). Comparison of inadequate rates by age group, six months before and the same six months after the introduction of LBC, showed that the reduction in the inadequate rate was most marked for younger age groups. Typically a reduction of over 5.0% (ranging from 5.0% to 9.8% reduction at Laboratory 1 and 4.2% to 7.7% at Laboratory 2) was seen in women aged under 50 years. 

The apparent reduction in the younger age group may have resulted from a variation in case mix following the conversion of all community clinics to LBC, which are predominantly used by younger women.

(iii) Inadequate rates before and after LBC training

Every smear taker involved with cervical screening in Wales has been issued with an anonymised ID code (4 characters) by CSW. This is stored on a central database which details their place of work and training courses undertaken including LBC. The Welsh pathology systems and the administration system (Exeter) also capture the ID code for every smear test and result entered. 

It was, therefore, possible to compare inadequate rates before and after LBC training for each individual smear taker. Some smear takers continued to use the conventional method as well as the new LBC method after their training as they worked in two different locations.

After training, the smear takers involved in this pilot took approximately 66,000 smears, 93% LBC samples and 7% conventional smears. The inadequate rates were 0.6% for LBC and 6.6% for conventional smears respectively. This difference of 6.0% (95% CI 5.3% to 6.7%) is significant.

Comparison with the inadequate rate of 7.4% for conventional smears taken before the smear takers were trained, show that there was also a significant reduction to 6.6% after their training, a difference of 0.9% (95% CI 0.1% to 1.6%). This suggests that an effective training course can help reduce the number of inadequate conventional samples, however LBC still gives significantly lower inadequate rates. 

6.4.2
Effect on adequate rates
Comparison of the number (tables A5.6a and A5.6b) and percentages (tables A5.7a and A5.7b) of adequate tests by result category for each month before and after the introduction of LBC for GP and NHS community clinic smears was undertaken. 

There was no noticeable change in the proportions for each category given to adequate test results, for all GP and NHS community clinic smears, with the exception of borderline results at Laboratory 1, which appear to have fallen slightly. 

A separate analysis of GP smears sent to Laboratory 2 compared the reporting rates for practices that were converted to LBC by September 2002, to those that were not converted at that time (table A5.8). Reporting rates during the period January to September 2001 (pre‑pilot) were compared to those for the same period the following year, January to September 2002 (several months into the pilot) for the two cohorts.

Practices that were not converted to LBC had a slightly higher reporting rate for high-grade smears before and during the pilot when compared to those practices that were converted to LBC. This difference was greatest and significant for those smears authorised during the pilot, January-September 2002. 

It can be seen that for both cohorts, the proportions of low-grade results rose significantly after the introduction of LBC. Both cohorts showed similar rates of low-grade disease before the pilot (5.2% compared to 5.3%). The low-grade disease rates after the introduction of LBC were significantly different at 8.3% and 6.2% respectively.

Note that although the pilot has monitored the effect on smear results, it was not designed as a research study to test the effectiveness of LBC and this example of how the converted practices have different reporting rates, show that caution should be used when interpreting the pilot results.

 6.4.3
Rates of low-grade disease 

The rates of low-grade disease, from GP and NHS community clinic sources (NHSCC), were combined for comparison before and during the pilot year. There were no differences between the two main laboratories and proportions of low‑grade disease as a proportion of all adequate smears (figure 4) and of adequate LBC samples only (figure 5). 

Figure 4: Percentage of low-grade smears reported by laboratory 

(GP & NHSCC source)
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Figure 5: Percentage of low-grade smears reported by laboratory 

(GP & NHSCC source) – LBC samples 
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Data prior to January 2002 appear erratic because the LBC rates are based on a small sample size. After the first four months of the pilot proportions of low grade disease stabilised between 5% and 8%.

Plotting the rates for Laboratories 1 and 2 combined, by each age group (figure 6) similarly showed that there were no differences between the reporting rates in the six months before (April-September 2001) or during the pilot year. 

Figure 6: Rate of low-grade disease by age group, Laboratories 1 & 2 combined 

(GP & NHSCC source)
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6.4.4
Rates of high-grade disease 

The combined rates of high-grade disease from GP and NHS community clinic sources (table A5.9) showed no change in proportions during the pilot period.

However, comparison of high-grade disease rates arising from all smears (figure 7) and from LBC samples (figure 8) show a difference between the two laboratories before and during the pilot. For all samples, Laboratory 1 has 0.5% higher rate than Laboratory 2. The fluctuation seen in the LBC rate prior to January 2002 is due to the small sample size. 

For LBC samples only after the first four months of the pilot, proportions of high-grade disease remained between 1.5% and 2.1% in Laboratory 1 and between 0.8% and 1.3% in Laboratory 2.

Following selection of laboratories for the pilot assessment, Laboratory 1 developed a screening backlog due to unforeseen staffing difficulties. To ensure that the backlog did not disadvantage women, a limited pre-screening protocol was introduced. This identified some obviously abnormal smears that were consequently removed from the backlog and reported more quickly, this elevated the detection rates during the pre-conversion period. Therefore, caution should be exercised when interpreting these pilot results. 

The overall proportion of high-grade disease from February to September 2002 was 1.8% in Laboratory 1 and 1.1% in Laboratory 2. The difference 0.7% (95% CI 0.4% to 0.9%) is statistically significant but must be viewed in the context of the previously stated caveats.

Figure 7: Percentage of high-grade smears reported by laboratory 

(GP & NHSCC source)
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Figure 8: Percentage of high-grade smears reported by laboratory 

(GP & NHSCC source) – LBC samples
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The combined rates of detection for high-grade disease show a slight decrease during the pilot in both the younger age groups (figure 9) and overall for Laboratory 1 (table A5.10). In the 20-39 year age group, rates for Laboratory 1 went from 3.4% pre-pilot to 2.4% during the pilot, showing a significant difference of 1.0% (95% CI 0.6% to 1.5%).

Laboratory 2 did not show this, figures for the 20-39 year olds went from 2.3% pre-pilot to 2.0% during the pilot, the difference of 0.3% was not significant (95% CI -0.1% to 0.7%), which may reflect the fact that the laboratory was not 100% converted to LBC. 

Figure 9: Rate of high-grade disease by age group, Laboratories 1 & 2 combined 

(GP & NHSCC source)
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6.4.5
Positive Predictive Values

The positive predictive values (PPVs) for all high-grade referral smears for the two main laboratories involved in the pilot were summarised (table A5.11).

LBC samples were found to have a slightly higher PPV than conventional smears. The PPVs were 85.5% for LBC and 80.6% for conventional smears at Laboratory 1 compared to 68.9% for LBC and 67.0% for conventional smears at Laboratory 2. However, no significant differences (p > 0.05) were found either between LBC versus conventional smears or between the two time periods.

Comparison of these figures to those reported in the Welsh KC61 statistical publication, based on referrals between April to June 2001, showed similar figures where Laboratory 1 had 81% PPV and Laboratory 2 had 66% PPV.

6.4.6
Sensitivity of primary screening

The effect on primary screening at each of the two main laboratories was investigated by looking at sensitivities, specificities and false negative cytology rates for the two technologies (table A5.12).

These figures should be treated with caution, they are for all samples from all sources and it should be noted that there might be an effect of case mix. 

Sensitivities for both laboratories are higher for LBC samples, which also have lower false negative primary screening rates. The specificities have reduced slightly for LBC samples.

These figures were compared for the last quarter of the pilot period, July-September 2002, where it was expected that reporting rates would have stabilised. These differences are only significant for Laboratory 2, due mainly to the fact that Laboratory 1 had reported very few conventional smears by the end of the pilot year. 

6.4.7
Referrals to colposcopy

Referrals to colposcopy in Wales are mainly from two sources: direct referrals by CSW when indicated by abnormal cytology and referrals from general practitioners when they suspect an abnormality of the cervix following clinical examination.

Baseline rates of referral to colposcopy were derived from the Safety Net system, located in the CSADs from 1 April 2001 and verified with the colposcopy database (ISCO-CIS). Data was analysed for the two CSAD areas involved in the pilot, by month of referral to colposcopy and referral smear result, split into low and high-grade referrals (figures 10a and 10b).

Both of the administrative areas involved in the pilot assessment (Gwent and Bro Taf), are served by more than one of the LBC pilot screening laboratories. The two administrative areas were found to have similar numbers of referrals, approximately 140 referrals per month in each area, (80 low grade and 60 high grade referrals). Both figures reflect the initial increase in referrals in January 2002 with a steady decrease up to the end of the pilot period, where figures showed approximately 110 referrals per month in Gwent and 130 in Bro Taf. Note that all of the Gwent CSAD area but only two thirds of the Bro Taf area was converted to LBC by the end of the pilot period. 

An apparent downward trend in the number of high-grade referrals to colposcopy was noted. The decreases seen were significant (p<0.05) for both low and high-grade referrals in Gwent but not significant for referrals in Bro Taf.

Women are directly referred into the colposcopy service by CSW; a high-grade smear results in immediate referral to colposcopy. However, a test taken in October 2002 may have taken up to eight weeks to be reported. High-grade referrals taken from January 2002 to September 2002 show a reduction from 75 to 60 referrals per month in Gwent and from 85 to 75 referrals per month in Bro Taf. Even though the reduction seen was not significant for Bro Taf, this reduced number of referrals has remained evident months after the pilot ended.

During the course of the pilot assessment minor screening policy amendments were made, which affected colposcopy referral criteria on an all Wales basis for low-grade smears. This may have had an impact on the low-grade referral rate within the pilot assessment.

Figure 10a: Low-grade referrals to colposcopy for the CSADs involved in the pilot
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Figure 10b: High-grade referrals to colposcopy for the CSADs involved in the pilot
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7
Lessons Learnt and Implications for Rollout
7.1
Implications for primary care

7.1.1
Smear taker training

The LBC conversion training process proved to be an extremely valuable experience and key lessons were learnt in relation to any future rollout of the programme.
· Rollout will require large numbers of smear takers to undertake training, requiring careful planning and necessitating a phased implementation programme

· Lessons from primary care training identified the need to reduce the training session length. Sessions for LBC need be no greater than one and a half hours to effectively deliver the range of information required

· Cascade training is not always successful, CSW prefer the approach of direct training

· Working with the laboratories to develop and deliver the training enhances the understanding and expertise of both smear takers and laboratory staff. The coordination of smear taker training and laboratory staff training is an important element of any rollout programme

· Collaborative working with Local Health Groups was essential to ensure that the organisation of local training sessions result in good uptake. The development of statutory Local Health Boards (LHBs), with dedicated staff such as a Medical Director at each local level, enhances this opportunity. Coordination of all future smear taker training programmes should, therefore, be undertaken through joint working with LHB staff

· The smear taker training process provides an important opportunity to develop closer working relations between CSW staff and local smear takers. The benefits experienced during the pilot should be used to inform future training programmes to maximise the benefits created by such closer working across Wales

· Whilst this enhances the service provided and is desirable, it also creates an increased workload for Nurse Coordinators, which must be incorporated into the costs associated with LBC rollout
· The CSW smear taker register has proven to be useful in respect to the monitoring and overall evaluation of training and to ensure that training resources can be appropriately directed

7.1.2
Procurement, distribution and storage of LBC equipment
· Arrangements for the distribution and storage of LBC consumables worked well. The delivery of LBC consumables as part of the routine cycle of deliveries to smear taking sites proved to be an efficient method for distribution

· Toward the end of the pilot an additional supplementary supply of vials and brooms was required. In practise, it is necessary to maintain a small working surplus of LBC consumables, to ensure continuity of supplies to the primary care sector and that enough equipment is available for all smear taking locations, including satellite surgery services. This surplus must, however, be minimised to avoid wastage through shelf life expiry of stock

7.1.3
Benefits

Results of the pilot indicate that the inadequate rate (from all sources) was reduced by 7.4% in Laboratory 1 and 5.1% in Laboratory 2. As a result, fewer women will be recalled following inadequate / unsatisfactory results. This will result in fewer repeat smears being needed, and a number of direct benefits including:

· A reduced number of repeat tests mean less consumables required

· Less anxiety and loss of personal time for women, since fewer will be recalled for a repeat test

· A reduced cervical screening workload for both primary care staff and laboratories

· A reduction in the number of referrals to colposcopy for persistent inadequate results

7.2
Implications for laboratories

7.2.1
Laboratory arrangements

· The impact on staffing and equipment in laboratories by rolling out LBC will be influenced by the configuration of arrangements adopted. Piloting a hub and spoke arrangement has provided essential information to inform such a decision

· The hub and spoke arrangement proved to be a successful process during the piloting of LBC. As a result, a model has been established for the successful rollout of LBC to the wider service. This provides an improved and cost‑effective approach to screening, which takes advantage of the benefits of centralised processing yet retains the advantages of local administration, audit, quality control and local access to the laboratory screening service for primary care and clinical staff

· Operating a hub and spoke arrangement may also provide important benefits to potential primary reception (spoke) laboratory sites, offering enhanced viability as part of a cooperative network, with the added status of being part of the development of an improved national service 

· The potential for further development of the principles of partnership working to introduce managed pathology networks has been identified, which could include common information systems and technical support, improvements in workload distribution and improved education and quality assurance. These developments can only be achieved with the support of the improved technology required for the implementation of LBC

Key practical issues for rollout arising from piloting the hub and spoke arrangement include: 

· The need was identified for the provision of a backup T-2000 processor at each reception laboratory to facilitate the reprocessing of inadequate samples
This requirement is technology specific; the alternative automated technology eliminated unwanted cellular material as part of the preparation process

· The importance of arranging an appropriate ‘dedicated’ courier service for the transportation of samples and return of processed slides between hub and spoke sites

· The potential requirement for the provision of ancillary equipment at all of the central processing laboratories

· The development of Standard Operating Policies and Procedures for the handling, processing and examination of LBC samples within the laboratories

· Agreement on staining procedures and technical standards between hub and spoke laboratories will be required regarding the final quality of the staining and presentation of the slides 

· The increase in workload for laboratories associated with the development of a hub and spoke arrangement may result in the need for the provision of additional ancillary support at central processing laboratories  

· Local laboratory conditions may affect instrument performance. Particular attention must be paid to the stability of the power supply and an uninterruptible power source (UPS) may be required as part of the initial installation

7.2.2
Laboratory processes and equipment 

· Any strategy to rollout LBC across Wales will rely on the use of a small number of central processing laboratories equipped with appropriate equipment. The reliability of the two T-3000 processing machines during the pilot appears to have been different. This potentially raises questions relating to the throughput of the machines. Details of the reasons for the unreliability of one of the machines used needs to be investigated so as to inform decisions relating to future configuration of laboratory arrangements 

· Compatible bar code systems between hub and spoke laboratories and individual bagging of samples by screening sites were important factors in minimising any potential for sample mismatch

· Sufficient consideration needs to be given to specimen reception and identification at the start of the process. Initial reorganisation of specimen reception and the introduction of robust quality control procedures were identified as important considerations

· Appropriate arrangements for the storage of vials are required. This also highlights the importance of robust contracts with suppliers to ensure the efficient collection and removal of waste materials at regular intervals

· Appropriate arrangements are required for dealing with the return of large numbers of conventional smear consumables to the laboratories from the screening sites

· Problems associated with short dated laboratory consumables stock were encountered. Whilst this was ultimately resolved during the pilot, it highlights the need for careful management of the supply and storage of laboratory consumables and the close monitoring of stock at delivery

· The training of laboratory staff inevitably results in an increase in turn around times for samples. This was managed successfully by the laboratories during the pilot. However, coordination between smear taker training, laboratory staff training and workload management will be an important element in planning any rollout 

· One laboratory initially experienced particular problems with illegible vials, resulting in a small percentage of samples being returned. This highlights the importance of the use of appropriate labels and marking equipment and careful labelling of samples by smear takers

· Laboratories established local procedures for handling inadequate samples which may have contributed to the achievement of a lower inadequate rate

· The reprocessing of technically inadequate samples, identified at the primary processing stage, has apparently resulted in the subsequent identification of a number of high‑grade results. The importance of reprocessing samples in these circumstances before their final rejection is stressed

· An acceptable working standard for assessing adequacy is not yet established in the UK. The standards promoted by Cytyc are founded on the definitions described in The Bethesda System of nomenclature used in the USA. It was necessary therefore to define an interim working consensus standard for assessment of inadequacy. This was based on the general macroscopic appearance of samples and preparations, clinical and demographic patient details and a microscopical assessment of cellularity based on descriptive and visual guidance sheets
· To achieve a consensus position on the reporting of inadequate samples an ad hoc implementation sub-group meeting was arranged to discuss common criteria. All four laboratories were invited to submit slides prepared from samples that were reported as inadequate. These samples were viewed and discussed using a multi‑headed microscope. A common minimum baseline cellularity level was established (Appendix 6), which was subsequently revised in the light of further experience 
7.2.3
Laboratory staff training

Training processes identified key issues for the successful implementation of LBC:

· Production of appropriate training slide sets compiled from material collected by all laboratories involved to ensure a wide range of cytological features are included

· ‘Identical’ validated training sets will be required for the rollout training process

· The importance of developing a standardised approach to training on an all Wales basis

· The implementation of an option appraisal for training which should address:

· Consideration of a suspension in routine laboratory work during a defined training period, allowing staff to concentrate on LBC and thus reducing significantly the average duration of training from 8 weeks to approximately 3-4 weeks
· The focusing of trainees on LBC conversion with defined targets to ensure early completion of training

· The initiation of a support network for neighbouring laboratories to ensure that turnaround times do not become excessive

· Early initiation of discussions about the development of the introductory screening course for LBC, the primary training of new recruits and the conversion of existing trainees 

· Whilst a qualified screener must examine, on average, 500 LBC slides to achieve full LBC screening proficiency, some individuals may require additional training of up to 800 slides over a longer time period

7.3
Implications for CSW central administration and management

7.3.1
Implications for Nurse Coordinators

The closer working relations between CSW and local smear takers has created an increased workload for Nurse Coordinators, who were required to undertake the training and subsequent support in addition to their normal role. In Gwent and Bro Taf this has resulted in Nurse Coordinators working an additional ten hours per week.

The increased workload equates to:


· Increased contact from the practices with questions, problems and support requests

· Identification of further practice education needs

· Increased practice awareness of CSW policies and then contact regarding failsafe systems

· Liaison with laboratories regarding queries
The implications for rollout across Wales include:

· An initial increase in workload for Nurse Coordinators associated with the delivery of the training

· A sustained increase in workload for Nurse Coordinators as highlighted above

· Travel implications for Nurse Coordinators across Dyfed Powys and North Wales. (Geographical area and distances to be covered will add additional pressures for these areas)

7.3.2
Control of LBC consumables

A new system was successfully implemented to control the distribution of LBC consumables, which can be extended on an all Wales basis. However a number of key issues were identified:

· Consumables can be distributed efficiently by integrating LBC equipment with existing deliveries to practices and clinics

· The pilot process highlighted the tendency of some primary care sites to order consumables at a much higher rate than their usage would justify. A system established by CSW during the pilot, which required close liaison between staff involved with screening and consumable ordering, enabled action to be taken to correct such occurrences. Regular analysis of data and the establishment of appropriate management arrangements to authorise the release of LBC consumable stock and monitor the usage will be an essential part of the rollout process

· It will also be sensible to strongly emphasise the importance of local stock management to minimise ‘expiry’ wastage during smear training programmes

· The pilot also highlighted the problems associated with the provision of different consumables in different pack sizes. This was addressed during the pilot, but highlights the importance of working with suppliers, to enable efficient implementation and development within the screening programme

7.4
Efficiency savings

In common with the pilot assessments conducted in Scotland and England, the potential for efficiency gains following the implementation of LBC may be identified in all sectors of the screening service. It may be impossible to directly realise cost improvements resulting from efficiency savings generated by the introduction of LBC due to the complexity of various elements of the service; however the indirect effect may appreciably enhance or improve the screening service in other ways.
7.4.1
Primary care

The pilot studies have demonstrated that the LBC smear taking process is more time efficient. This was not reflected in significantly reduced consultation times, but was manifest in a less stressful experience for the woman.
7.4.2
Laboratories 

Screening laboratories are already under pressure due to insufficient numbers of trained staff. The increased individual efficiency of staff could release manpower resources that may be redeployed within the service to relieve some of these pressures.
7.4.3
Colposcopy services

Many colposcopy services across Wales are already stretched to capacity. The reduction in referral rate associated with LBC, will relieve some of this workload pressure.
7.4.4
Administration services

 LBC will have a limited impact on the call and re-call process, as the eligible cervical screening population base will remain static.
7.4.5
Recovery of conventional consumables costs

Currently CSW has no direct control, and is not funded, for the supply and distribution of conventional smear taking equipment, so no gain will be achievable through changes in the consumables supply strategy. This must be taken in to account when overall funding arrangements are discussed.

8
Conclusion 

The LBC pilot in Wales has demonstrated a significant reduction in the number of inadequate smears and a fall in the number of women referred for colposcopy.
Smear takers found LBC simple and easier to use. The significant reduction in the inadequate rate results in fewer repeat smears and hence reduces the workload for all members of the primary care team, with the benefit of less anxiety and discomfort for women.

The pilot demonstrated that it is feasible to effectively re‑train smear takers in the new collection technique locally and with minimum disruption to the service. 

The distribution of LBC consumables can be undertaken effectively within the established health supplies service as part of routine supply procedures and, with appropriate planning, the storage of consumables at laboratories and primary care premises causes few problems.

The pilot has also shown that it is feasible to re‑train laboratory staff through development of the Welsh cytology training school and to reorganise laboratories so as to accommodate the necessary equipment and techniques associated with LBC.

New standard operating policies and procedures for laboratories will need to be developed for the processing and examination of LBC samples within laboratories and additional MLA staff may be required to facilitate the additional checking processes needed for the reception of LBC samples.

An initial increase in laboratory turnaround times was noted, with the introduction of LBC, which subsequently reduced during the pilot, leading to an overall, stabilised reduction in backlog levels.

Implementation of LBC technology can best be achieved within Wales by the adoption of a hub and spoke arrangement, which utilises the existing laboratory arrangements and encourages partnership working between laboratories. 

A hub and spoke arrangement may be used to provide an improved and cost‑effective approach to screening, which takes advantage of the benefits of centralised processing yet retains the advantages of local administration, audit, quality control and local access to the laboratory screening service for primary care and clinical staff. A dedicated laboratory transport service is fundamental to the success of the implementation of this approach.

There is the potential to further develop these principles of partnership working to introduce managed pathology networks. Such developments would require the support of the improved technology associated with the implementation of LBC.

9
Recommendations
Following the recent publication of NICE guidance recommending adoption and rollout of Liquid Based Cytology, the experience gained in the pilot assessment has ensured that Wales is well placed to complete a swift and efficient implementation process. 

It is recommended that:

· A procurement process is completed for the supply and installation of processing and ancillary equipment and the necessary laboratory and smear taking consumables required to rollout the new technology to the whole of Wales
· The original allocation of additional funding required to support the rollout process should be confirmed

· A firm commencement date for the rollout process should be agreed

· The current level of conversion within the pilot assessment areas should be maintained and supported with ‘bridging’ funding, pending completion of the procurement process and the subsequent implementation of LBC 
· Discussions with local services and trusts be commenced to establish appropriate service configurations for the location of processing equipment

· Further preparatory development should be undertaken, particularly in relation to training in both the primary care and laboratory sectors, developing a generic approach to LBC training and to ensure that an efficient implementation can be achieved 

· A small management group be established within CSW to act as a focus point for negotiations and to oversee the development and management of the implementation and rollout process

10
Appendices 

Descriptive Note:

During the course of the pilot assessment changes in personnel occurred: 

· Dr Nick Dallimore succeeded Dr Margaret Cotter as Director, Welsh Cytology Training School

· Dr Margaret Cotter as Consultant Pathologist, Princess of Wales Hospital remained on the Implementation Group 

· Dr Stephen Polacarz succeeded Dr Rod Denholm as CSW Pathology QA Advisor
During the course of the compilation of this report:
· Dr Hilary Fielder succeeded Dr Cerilan Rogers as Director, CSW 
Appendix 1: Declarations of Interest

A declaration of interest form was sent to all individuals involved in the pilot assessment scheme. 

25 declarations were returned to Cervical Screening Wales. None of the forms returned declared any pecuniary or other irreconcilable interests in the companies or technologies involved in Liquid Based Cytology.

Appendix 2: Project Teams

Membership of Project Steering Board
· Dr Cerilan Rogers, Director, CSW (Chair)

· Dr Nick Dallimore1, Director, Welsh Cytology Training School

· Dr Stephen Polacarz2, CSW Pathology QA Advisor

· Mr Mark Dickinson, Project Manager

· Mr Simon Leeson, CSW Colposcopy QA Advisor

· Mr Paul Miller, Director of Finance, Velindre NHS Trust

· Mr Bryan Rose, All Wales QA Manager


1 Succeeded Dr Margaret Cotter during the course of the pilot assessment
2 Succeeded Dr Rod Denholm during the course of the pilot assessment
Membership of the Implementation Group

· Dr Cerilan Rogers, Director, CSW (Chair)

· Mr Steven Court, Chief BMS, Royal Glamorgan Hospital

· Dr Margaret Cotter, Director, Welsh Cytology Training School

· Dr Nick Dallimore, Consultant Pathologist, Llandough Hospital

· Mr Mark Dickinson, Project Manager

· Mr Andrew Evered, Manager, Welsh Cytology Training School

· Dr Hilary Fielder, Head of Information and Evaluation, CSW

· Dr Rosemary Fox, CSW Programme Coordinator (Morgannwg)

· Dr Anne Hauke, CSW Programme Coordinator (Bro Taf)

· Mrs Sonia Johnson, Cervical Cytology Manager, Royal Glamorgan Hospital

· Ms Ruth Lawler, Senior Nurse Manager, CSW

· Mrs Linda Lewis, CSW Nurse Coordinator (Morgannwg) 

· Mrs Christine Lloyd, CSW Nurse Coordinator (Bro Taf)

· Mrs Jane McRea, Cervical Cytology Manager, Llandough Hospital

· Mr Clive Morgan, Cervical Cytology Manager, Princess of Wales Hospital

· Dr Ragenheidr ‘Olafsdottir, Lead Pathologist, Llandough Hospital

· Dr Emyr Owen, Lead Pathologist, Royal Gwent Hospital

· Dr Deborah Parry, General Practitioner, CSW LMG (Bro Taf)

· Mrs Christine Payne, Clinical Cytologist, Royal Gwent Hospital

· Dr G Pritchard-Davies, General Practitioner, CSW LMG (Gwent)

· Mr Bryan Rose, All Wales QA Manager

· Mrs Teresa Russell, Chief BMS, Llandough Hospital

· Mrs Mal Smith, CSW Nurse Coordinator (Gwent)

· Dr David Stock, Lead Pathologist, Royal Glamorgan Hospital

· Dr Janet Thomas, CSW Programme Coordinator (Gwent)

Membership of the LBC Training Committee

· Dr Margaret Cotter, Director, Welsh Cytology Training School

· Mr Andrew Evered, Manager, Welsh Cytology Training School

· Dr Emyr Owen, Lead Pathologist, Royal Gwent Hospital

· Mrs Christine Payne, Clinical Cytologist, Royal Gwent Hospital

· Mr Bryan Rose, All Wales QA Manager

Membership of the core LBC training Group

· Dr Nick Dallimore, Consultant Pathologist, Llandough Hospital

· Mr Andrew Evered, Manager, Welsh Cytology Training School 

· Dr Emyr Owen, Lead Pathologist, Royal Gwent Hospital

· Mrs Christine Payne, Clinical Cytologist, Royal Gwent Hospital

Membership of Editorial Team

· Ms Helen Beer, Information Analyst / Manager, CSW

· Mr Mark Dickinson, Project Manager

· Dr Hilary Fielder, Head of Information and Evaluation, CSW

· Mr Andrew Jones, Public Health Specialist Trainee, CSW

· Mr Bryan Rose, All Wales QA Manager

Appendix 3: Costs of LBC Pilot
Table A3.1: Summary of Welsh LBC pilot costs
	Pilot Cost
	Details

	
	 

	£233,000
	Consumables: 50,000 ThinPrep test kits (containing the required smear taking and laboratory consumables for a single test)

	
	

	£20,000
	Distribution of the consumables to smear taking locations

	
	

	£4,000
	Transport costs for moving samples between laboratories for processing

	
	

	£20,000
	Additional 1.0 whole time equivalent MLA staff in laboratory

	
	

	£14,000
	Nurse Coordinators extended hours

	£291,000
	Total cost


Table A3.2: Costs of Smear Taker Training
	Summary
	Gwent
	Bro Taf

	 
	 
	 

	Phase 1 - LHG
	£6,365.45
	£2,645.96

	 
	 
	 

	Phase 2 - LHG
	£1,366.65
	£393.84

	 
	 
	 

	Phase 1 - Hospitals
	-
	£886.48

	 
	 
	 

	Phase 2 - Hospitals
	-
	£833.22

	 
	 
	 

	Course Organisation
	£1,232.47
	£1,205.72

	Total cost for all courses
	£8,964.57
	£5,965.22


Appendix 4: Smear Taker Questionnaire Results

Table A4.1: Use of LBC equipment

How easy do you find the equipment to use?

	
	(a) LBC Vials
	(b) LBC brooms

	
	Number
	Percent 
	Number
	Percent 

	Very easy

Fairly easy

Fairly difficult

Very difficult

Missing


	224

74

3

0

13


	71.3

23.6

1.0

0

4.1


	208

90

3

0

13


	66.2

28.7

1.0

0.0

4.1




How easy does your practice find it to order new supplies?

	
	Number
	Percent 

	Very easy

Fairly easy

Fairly difficult

Very difficult

Missing


	154

96

5

2

57


	49.0

30.6

1.6

0.6

18.2




How convenient is it to store the supplies in your practice?

	
	Number
	Percent 

	Very easy

Fairly easy

Fairly difficult

Very difficult

Missing


	129

141

17

0

27


	41.1

44.9

5.4

0.0

0.0




Table A4.2: Distribution Arrangements

How does your practice return the vials to the cytology laboratory?

	
	Number
	Percent

	By routine van collection

By post

Combination

Other

Missing


	264

2

5

8

35


	84.1

0.6

1.6

 2.5

11.1




How convenient do you find this?

	
	Number
	Percent

	Very convenient

Fairly convenient

Fairly inconvenient

Very inconvenient

Missing


	221

49

3

0

41


	70.4

15.6

1.0

0.0

13.1




Table A4.3: Additional Support or advice

Have you needed any additional support or advice on using the equipment?

	
	Number
	Percent

	Yes

No

Not sure

blank


	12

289

1

12


	3.8

92.0

0.3

3.8




Table A4.4: Training

Approximately how far did you have to travel to attend this session (one way)?

	
	Number
	Percent

	Less than 1 mile

1 to 5 miles

6 to 10 miles

11 to 20 miles

21 to 50 miles

blank


	77

155

46

23

4

9


	24.5

49.4

14.6

7.3

1.3

2.9




Approximately how long did this journey take (one way)?

	
	Number
	Percent

	Less than 30 minutes

30 mins to 60 mins

More than 60 mins

blank


	266

18

0

30


	84.7

5.7

0.0

9.6




Table A4.5: Duration and usefulness of training

How long was your training session?

	
	Number
	Percent

	1 hour

1.5 hours

2 hours

2.5 hours

3 hours

blank


	44

83

141

29

10

7


	14.0

26.4

44.9

9.2

3.2

2.2




What did you think of the duration of the training session?

	
	Number
	Percent

	Too long

About right

Too short

blank


	58

247

1

8


	18.5

78.7

0.3

2.5




In general, how useful and appropriate did you find the content of the training session?

	
	Number
	Percent

	Very useful

Fairly useful

Not very useful

Not at all useful

blank


	222
	70.7

	
	80
	25.5

	
	3
	1.0

	
	1
	0.3

	
	8
	2.5


Table A4.6: Relevance of different parts of training session

In retrospect, which part of the training sessions was most relevant?

	
	Numbers (Percent)

	
	Overview of LBC
	Practical aspects of LBC
	Laboratory aspects
	Practical workshop

	Not at all relevant
	1
	(0.3)
	0
	(0)
	5
	(1.6)
	3
	(1)

	Not very relevant
	19
	(6.1)
	2
	(0.6)
	29
	(9.2)
	14
	(4.5)

	Fairly relevant
	151
	(48.1)
	51
	(16.2)
	148
	(47.1)
	57
	(18.2)

	Very relevant
	134
	(42.7)
	247
	(78.7)
	124
	(39.5)
	228
	(72.6)

	Blank
	9
	(2.9)
	14
	(4.5)
	8
	(0)
	12
	(3.8)


Table A4.7: Future training

If regular short training sessions for smear takers were to be provided as part of the cervical screening programme would you be likely to attend?

	
	Number
	Percent

	Very likely to attend

Might be interested

Probably not interested

Not sure

Blank


	164

105

36

4

5


	52.2

33.4

11.5

1.3

1.6




If yes what topics would you like to see covered?

	
	Number
	Percent

	Smear taking techniques

Cervical screening general

New developments in screening

Other

Blank


	119

0

0

0

195


	37.9

0.0

0.0

0.0

62.1




Where do you think training sessions would be best provided in future?

	
	Number
	Percent

	For large practices, in main centres

For small practices, in local towns

Individual practice based

Combination of above

Blank


	20

143

37

102

12


	6.4

45.5

11.8

32.5

3.8




How frequently should these training sessions take place?

	
	Number
	Percent

	Every year

Every 2 years

Every 3 years

Blank


	46

123

117

28


	14.6

39.2

37.3

8.9




Table A4.8: Attitude of patients


Have any of your patients commented on the LBC pilot?

	
	Number
	Percent

	Yes - positively

No - negatively

Both positively and negatively

No comment

Don't know

Blank


	99

5

24

147

17

22


	31.5

1.6

7.6

46.8

5.4

7.0




Table A4.9: General questions

How satisfied were you with the information you received about the LBC pilot?

	
	Number
	Percent

	Very satisfied

Fairly satisfied

Fairly dissatisfied

Very dissatisfied

Blank


	199

92

1

2

19


	63.4

29.3

0.3

0.6

6.1




Overall do you prefer using?

	
	Number
	Percent

	Conventional smear

LBC

No preference

Blank


	5

247

45

17


	1.6

78.7

14.3

5.4




Appendix 5: Result Tables

Table A5.1: LBC samples authorised by each laboratory during the pilot

	Month
	Lab 1
	Lab 2
	Lab 3
	Lab 4
	Total

	Oct 2001
	568
	222
	0
	0
	790

	Nov 2001
	639
	358
	0
	0
	997

	Dec 2001
	753
	300
	0
	0
	1053

	Jan 2002
	1768
	633
	0
	0
	2401

	Feb 2002
	2368
	1502
	0
	0
	3870

	Mar 2002
	2706
	1916
	0
	0
	4622

	Apr 2002
	2878
	2169
	90
	0
	5137

	May 2002
	2863
	2179
	673
	20
	5735

	June 2002
	1717
	2246
	646
	30
	4639

	July 2002
	3110
	2806
	723
	258
	6897

	Aug 2002
	2461
	2233
	565
	189
	5448

	Sep 2002
	2152
	2190
	700
	305
	5347

	TOTAL
	23983
	18754
	3397
	802
	46936


Table A5.2: Total samples authorised by each laboratory during the pilot

	Month
	Lab 1
	Lab 2
	Lab 3
	Lab 4
	Total

	Oct 2001
	4239
	3311
	2176
	732
	10458

	Nov 2001
	3846
	2789
	2113
	906
	9654

	Dec 2001
	3364
	2108
	1701
	622
	7795

	Jan 2002
	4210
	3157
	2117
	926
	10410

	Feb 2002
	3367
	3269
	2143
	848
	9627

	Mar 2002
	3402
	3330
	1525
	797
	9054

	Apr 2002
	3578
	3290
	1698
	881
	9447

	May 2002
	3381
	3364
	2147
	1212
	10104

	June 2002
	2072
	3296
	1769
	745
	7882

	July 2002
	3632
	4004
	2222
	937
	10795

	Aug 2002
	2838
	3280
	1409
	671
	8198

	Sep 2002
	2388
	3082
	1903
	839
	8212

	TOTAL
	40317
	38280
	22923
	10116
	111636


Table A5.3a: 
Laboratory 1 - Inadequate rates by month; 

GP and NHS community clinic samples
	
	Conventional
	LBC
	ALL smears

	Month
	Inad
	Total
	% Inad
	Inad
	Total
	% Inad
	Inad
	Total
	% Inad

	Apr 2001
	227
	2817
	8.1
	 
	 
	 
	227
	2817
	8.1

	May 2001
	256
	2722
	9.4
	 
	
	 
	256
	2722
	9.4

	June 2001
	233
	2968
	7.9
	 
	
	 
	233
	2968
	7.9

	July 2001
	247
	3291
	7.5
	 
	
	 
	247
	3291
	7.5

	Aug 2001
	225
	2963
	7.6
	 
	
	 
	225
	2963
	7.6

	Sep 2001
	192
	2722
	7.1
	0
	6
	0.0
	192
	2728
	7.0

	Oct 2001
	263
	3584
	7.3
	0
	231
	0.0
	263
	3815
	6.9

	Nov 2001
	213
	3126
	6.8
	3
	376
	0.8
	216
	3502
	6.2

	Dec 2001
	147
	2529
	5.8
	1
	400
	0.3
	148
	2929
	5.1

	Jan 2002
	115
	2358
	4.9
	11
	1495
	0.7
	126
	3853
	3.3

	Feb 2002
	49
	927
	5.3
	11
	2044
	0.5
	60
	2971
	2.0

	Mar 2002
	29
	645
	4.5
	9
	2429
	0.4
	38
	3074
	1.2

	Apr 2002
	43
	651
	6.6
	10
	2596
	0.4
	53
	3247
	1.6

	May 2002
	27
	472
	5.7
	10
	2490
	0.4
	37
	2962
	1.2

	June 2002
	10
	310
	3.2
	4
	1443
	0.3
	14
	1753
	0.8

	July 2002
	25
	479
	5.2
	13
	2734
	0.5
	38
	3213
	1.2

	Aug 2002
	13
	348
	3.7
	5
	2179
	0.2
	18
	2527
	0.7

	Sep 2002
	7
	229
	3.1
	14
	1820
	0.8
	21
	2049
	1.0


Table A5.3b: 
Laboratory 2 - Inadequate rates by month; 

GP and NHS community clinic samples
	
	Conventional
	LBC
	ALL smears

	Month
	Inad
	Total
	% Inad
	Inad
	Total
	% Inad
	Inad
	Total
	% Inad

	Apr 2001
	180
	2406
	7.5
	 
	
	 
	180
	2406
	7.5

	May 2001
	191
	2276
	8.4
	 
	
	 
	191
	2276
	8.4

	June 2001
	178
	2555
	7.0
	 
	
	 
	178
	2555
	7.0

	July 2001
	296
	3534
	8.4
	 
	
	 
	296
	3534
	8.4

	Aug 2001
	214
	2645
	8.1
	 
	
	 
	214
	2645
	8.1

	Sep 2001
	214
	2429
	8.8
	 
	
	 
	214
	2429
	8.8

	Oct 2001
	282
	2944
	9.6
	 
	
	 
	282
	2944
	9.6

	Nov 2001
	169
	2374
	7.1
	0
	46
	0.0
	169
	2420
	7.0

	Dec 2001
	117
	1779
	6.6
	0
	105
	0.0
	117
	1884
	6.2

	Jan 2002
	135
	2507
	5.4
	0
	313
	0.0
	135
	2820
	4.8

	Feb 2002
	117
	1743
	6.7
	4
	1147
	0.3
	121
	2890
	4.2

	Mar 2002
	106
	1401
	7.6
	7
	1597
	0.4
	113
	2998
	3.8

	Apr 2002
	79
	1118
	7.1
	29
	1828
	1.6
	108
	2946
	3.7

	May 2002
	84
	1012
	8.3
	13
	1801
	0.7
	97
	2813
	3.4

	June 2002
	82
	1046
	7.8
	14
	1989
	0.7
	96
	3035
	3.2

	July 2002
	95
	1191
	8.0
	13
	2439
	0.5
	108
	3630
	3.0

	Aug 2002
	64
	945
	6.8
	4
	1881
	0.2
	68
	2826
	2.4

	Sep 2002
	41
	845
	4.9
	12
	1775
	0.7
	53
	2620
	2.0


Table A5.4: 
Inadequate rates by quarter and laboratory, before and during pilot; 

GP and NHS community clinic samples
	
	
	Lab 1 (% Inadequate)
	Lab 2 (% Inadequate)

	 
	 
	Conventional
	LBC
	Total
	Conventional
	LBC
	Total

	April-June 2001
	8.4
	
	8.4
	7.6
	
	7.6

	July-Sept 2001
	7.4
	
	7.4
	8.4
	
	8.4

	Oct-Dec 2001
	6.7
	0.4
	6.1
	8.0
	
	7.8

	Jan-Mar 2002
	4.9
	0.5
	2.3
	6.3
	0.4
	4.2

	Apr-June 2002
	5.6
	0.4
	1.3
	7.7
	1.0
	3.4

	July-Sept 2002
	4.3
	0.5
	1.0
	6.7
	0.5
	2.5


Table A5.5a: 
Laboratory 1 - Inadequate rates by age group; 

GP and NHS community clinic samples
	
	Laboratory 1
	

	
	April-Sept 2001
	April-Sept 2002
	

	Age Group
	Inad
	Total
	% Inad
	Inad
	Total
	% Inad
	% Difference

	Unknown
	1
	2
	50.0
	0
	0
	 
	 

	Under 20
	19
	204
	9.3
	3
	116
	2.6
	-6.7

	20-24   
	187
	1752
	10.7
	14
	1620
	0.9
	-9.8

	25-29   
	202
	1973
	10.2
	21
	1597
	1.3
	-8.9

	30-34   
	243
	2550
	9.5
	36
	2149
	1.7
	-7.9

	35-39   
	210
	2636
	8.0
	41
	2305
	1.8
	-6.2

	40-44   
	168
	2191
	7.7
	25
	2070
	1.2
	-6.5

	45-49   
	122
	1878
	6.5
	20
	1674
	1.2
	-5.3

	50-54   
	97
	1735
	5.6
	9
	1584
	0.6
	-5.0

	55-59   
	74
	1384
	5.3
	6
	1435
	0.4
	-4.9

	60-64   
	45
	947
	4.8
	6
	1048
	0.6
	-4.2

	65-69   
	8
	187
	4.3
	0
	115
	 
	 

	70+     
	4
	50
	8.0
	0
	38
	 
	 

	Total
	1380
	17489
	7.9
	181
	15751
	1.1
	-6.7


Table A5.5b: 
Laboratory 2 - Inadequate rates by age group; 

GP and NHS community clinic samples
	
	Laboratory 2
	

	
	April-Sept 2001
	April-Sept 2002
	

	Age Group
	Inad
	Total
	% Inad
	Inad
	Total
	% Inad
	% Difference

	Unknown
	0
	0
	 
	0
	0
	 
	 

	Under 20
	15
	140
	10.7
	3
	100
	3.0
	-7.7

	20-24   
	231
	2381
	9.7
	101
	2757
	3.7
	-6.0

	25-29   
	217
	2069
	10.5
	81
	2330
	3.5
	-7.0

	30-34   
	216
	2245
	9.6
	104
	2464
	4.2
	-5.4

	35-39   
	184
	2186
	8.4
	80
	2417
	3.3
	-5.1

	40-44   
	141
	1950
	7.2
	45
	2197
	2.0
	-5.2

	45-49   
	103
	1602
	6.4
	41
	1803
	2.3
	-4.2

	50-54   
	80
	1403
	5.7
	29
	1531
	1.9
	-3.8

	55-59   
	53
	991
	5.3
	31
	1302
	2.4
	-3.0

	60-64   
	30
	756
	4.0
	14
	865
	1.6
	-2.3

	65-69   
	3
	101
	3.0
	0
	89
	 
	 

	70+     
	0
	21
	 
	1
	15
	6.7
	 

	Total
	1273
	15845
	8.0
	530
	17870
	3.0
	-5.1


Table A5.6a: 
Laboratory 1 - Number of adequate test results; 

GP and NHS community clinic samples
	
	
	
	
	
	
	
	
	

	Month
	Negative
	Borderline
	Mild

Dysk
	Moderate

Dysk
	Severe

Dysk
	?Invasive 

Carcinoma
	?Glandular

Neoplasia
	Adequate

	Apr 2001
	2340
	140
	54
	38
	14
	3
	1
	2590

	May 2001
	2216
	126
	55
	34
	29
	3
	3
	2466

	June 2001
	2492
	133
	60
	36
	14
	0
	0
	2735

	July 2001
	2738
	191
	54
	33
	24
	3
	1
	3044

	Aug 2001
	2532
	104
	50
	28
	23
	0
	1
	2738

	Sep 2001
	2290
	93
	80
	37
	34
	1
	1
	2536

	Oct 2001
	3365
	109
	41
	20
	15
	0
	2
	3552

	Nov 2001
	3002
	155
	81
	35
	10
	2
	1
	3286

	Dec 2001
	2617
	94
	44
	19
	6
	1
	0
	2781

	Jan 2002
	3502
	130
	57
	19
	17
	0
	2
	3727

	Feb 2002
	2621
	146
	80
	42
	19
	3
	0
	2911

	Mar 2002
	2791
	134
	59
	32
	19
	1
	0
	3036

	Apr 2002
	2915
	145
	72
	45
	16
	1
	0
	3194

	May 2002
	2699
	109
	69
	27
	19
	0
	2
	2925

	June 2002
	1604
	73
	37
	14
	10
	0
	1
	1739

	July 2002
	2969
	90
	62
	20
	33
	1
	0
	3175

	Aug 2002
	2338
	71
	59
	18
	17
	3
	3
	2509

	Sep 2002
	1879
	56
	54
	25
	12
	0
	2
	2028


Table A5.6b: 
Laboratory 2 - Number of adequate test results; 

GP and NHS community clinic samples
	Month
	Negative
	Borderline
	Mild

Dysk
	Moderate

Dysk
	Severe

Dysk
	?Invasive 

Carcinoma
	?Glandular

Neoplasia
	Adequate

	Apr 2001
	2090
	87
	33
	12
	3
	0
	1
	2226

	May 2001
	1924
	105
	36
	10
	10
	0
	0
	2085

	June 2001
	2210
	92
	37
	28
	8
	2
	0
	2377

	July 2001
	3027
	110
	53
	25
	21
	2
	0
	3238

	Aug 2001
	2271
	84
	36
	22
	17
	0
	1
	2431

	Sep 2001
	2040
	96
	27
	28
	18
	3
	3
	2215

	Oct 2001
	2449
	130
	44
	18
	17
	2
	2
	2662

	Nov 2001
	2081
	100
	32
	16
	18
	2
	2
	2251

	Dec 2001
	1631
	84
	27
	16
	6
	1
	2
	1767

	Jan 2002
	2463
	146
	40
	21
	13
	2
	0
	2685

	Feb 2002
	2508
	150
	69
	23
	15
	3
	1
	2769

	Mar 2002
	2679
	116
	46
	19
	19
	3
	3
	2885

	Apr 2002
	2596
	168
	40
	17
	13
	2
	2
	2838

	May 2002
	2511
	127
	51
	17
	8
	0
	2
	2716

	June 2002
	2711
	144
	52
	16
	13
	1
	2
	2939

	July 2002
	3254
	156
	66
	24
	12
	3
	7
	3522

	Aug 2002
	2570
	108
	48
	9
	17
	0
	6
	2758

	Sep 2002
	2385
	106
	34
	19
	18
	3
	2
	2567


Table A5.7a: 
Laboratory 1 - Percentage of adequate test results; 

GP and NHS community clinic samples
	
	
	
	
	
	
	
	
	

	Month
	Negative
	Borderline
	Mild

Dysk
	Moderate

Dysk
	Severe

Dysk
	?Invasive 

Carcinoma
	?Glandular

Neoplasia
	Adequate

	Apr 2001
	90.3
	5.4
	2.1
	1.5
	0.5
	0.1
	0.0
	100

	May 2001
	89.9
	5.1
	2.2
	1.4
	1.2
	0.1
	0.1
	100

	June 2001
	91.1
	4.9
	2.2
	1.3
	0.5
	0.0
	0.0
	100

	July 2001
	89.9
	6.3
	1.8
	1.1
	0.8
	0.1
	0.0
	100

	Aug 2001
	92.5
	3.8
	1.8
	1.0
	0.8
	0.0
	0.0
	100

	Sep 2001
	90.3
	3.7
	3.2
	1.5
	1.3
	0.0
	0.0
	100

	Oct 2001
	94.7
	3.1
	1.2
	0.6
	0.4
	0.0
	0.1
	100

	Nov 2001
	91.4
	4.7
	2.5
	1.1
	0.3
	0.1
	0.0
	100

	Dec 2001
	94.1
	3.4
	1.6
	0.7
	0.2
	0.0
	0.0
	100

	Jan 2002
	94.0
	3.5
	1.5
	0.5
	0.5
	0.0
	0.1
	100

	Feb 2002
	90.0
	5.0
	2.7
	1.4
	0.7
	0.1
	0.0
	100

	Mar 2002
	91.9
	4.4
	1.9
	1.1
	0.6
	0.0
	0.0
	100

	Apr 2002
	91.3
	4.5
	2.3
	1.4
	0.5
	0.0
	0.0
	100

	May 2002
	92.3
	3.7
	2.4
	0.9
	0.6
	0.0
	0.1
	100

	June 2002
	92.2
	4.2
	2.1
	0.8
	0.6
	0.0
	0.1
	100

	July 2002
	93.5
	2.8
	2.0
	0.6
	1.0
	0.0
	0.0
	100

	Aug 2002
	93.2
	2.8
	2.4
	0.7
	0.7
	0.1
	0.1
	100

	Sep 2002
	92.7
	2.8
	2.7
	1.2
	0.6
	0.0
	0.1
	100


Table A5.7b: 
Laboratory 2 - Percentage of adequate test results; 

GP and NHS community clinic samples
	
	
	
	
	
	
	
	
	

	Month
	Negative
	Borderline
	Mild

Dysk
	Moderate

Dysk
	Severe

Dysk
	?Invasive 

Carcinoma
	?Glandular

Neoplasia
	Adequate

	Apr 2001
	93.9
	3.9
	1.5
	0.5
	0.1
	0.0
	0.0
	100

	May 2001
	92.3
	5.0
	1.7
	0.5
	0.5
	0.0
	0.0
	100

	June 2001
	93.0
	3.9
	1.6
	1.2
	0.3
	0.1
	0.0
	100

	July 2001
	93.5
	3.4
	1.6
	0.8
	0.6
	0.1
	0.0
	100

	Aug 2001
	93.4
	3.5
	1.5
	0.9
	0.7
	0.0
	0.0
	100

	Sep 2001
	92.1
	4.3
	1.2
	1.3
	0.8
	0.1
	0.1
	100

	Oct 2001
	92.0
	4.9
	1.7
	0.7
	0.6
	0.1
	0.1
	100

	Nov 2001
	92.4
	4.4
	1.4
	0.7
	0.8
	0.1
	0.1
	100

	Dec 2001
	92.3
	4.8
	1.5
	0.9
	0.3
	0.1
	0.1
	100

	Jan 2002
	91.7
	5.4
	1.5
	0.8
	0.5
	0.1
	0.0
	100

	Feb 2002
	90.6
	5.4
	2.5
	0.8
	0.5
	0.1
	0.0
	100

	Mar 2002
	92.9
	4.0
	1.6
	0.7
	0.7
	0.1
	0.1
	100

	Apr 2002
	91.5
	5.9
	1.4
	0.6
	0.5
	0.1
	0.1
	100

	May 2002
	92.5
	4.7
	1.9
	0.6
	0.3
	0.0
	0.1
	100

	June 2002
	92.2
	4.9
	1.8
	0.5
	0.4
	0.0
	0.1
	100

	July 2002
	92.4
	4.4
	1.9
	0.7
	0.3
	0.1
	0.2
	100

	Aug 2002
	93.2
	3.9
	1.7
	0.3
	0.6
	0.0
	0.2
	100

	Sep 2002
	92.9
	4.1
	1.3
	0.7
	0.7
	0.1
	0.1
	100


Table A5.8: 
Comparison of proportions of adequate test results at Laboratory 2 for 

practices converted to LBC

	
	Practices using conventional samples
	Practices converted to LBC

	
	 Jan-Sept 2001
	Jan-Sept 2002
	Jan-Sept 2001
	Jan-Sept 2002

	Negative
	93.1%
	89.8%
	93.2%
	92.6%

	Low grade
	5.2%
	8.3%
	5.3%
	6.2%

	High grade
	1.7%
	2.0%
	1.4%
	1.2%


Table A5.9: 
Rates of high-grade disease by month and laboratory; 

GP & NHS community clinic samples
	
	High grade disease

	Month
	Lab 1
	Lab 2
	Lab 3
	Lab 4

	Apr 2001
	2.2
	0.7
	1.6
	1.4

	May 2001
	2.8
	1.0
	3.2
	1.2

	June 2001
	1.8
	1.6
	2.3
	0.7

	July 2001
	2.0
	1.5
	2.2
	0.9

	Aug 2001
	1.9
	1.6
	1.7
	0.2

	Sep 2001
	2.9
	2.3
	1.8
	1.3

	Oct 2001
	1.0
	1.5
	1.8
	1.0

	Nov 2001
	1.5
	1.7
	1.8
	0.7

	Dec 2001
	0.9
	1.4
	1.7
	0.9

	Jan 2002
	1.0
	1.3
	2.4
	0.3

	Feb 2002
	2.2
	1.5
	3.1
	1.2

	Mar 2002
	1.7
	1.5
	1.9
	1.2

	Apr 2002
	1.9
	1.2
	2.2
	0.9

	May 2002
	1.6
	1.0
	2.5
	1.6

	June 2002
	1.4
	1.1
	3.0
	0.5

	July 2002
	1.7
	1.3
	2.3
	0.7

	Aug 2002
	1.6
	1.2
	2.0
	0.2

	Sep 2002
	1.9
	1.6
	2.2
	1.1


Table A5.10: Rates of high-grade disease by age group and laboratory, before and 
during the pilot; GP & NHS community clinic samples
	
	6 months pre-pilot
	Pilot period

	Age Group
	Lab 1
	Lab 2
	Lab 3
	Lab 4
	Lab 1
	Lab 2
	Lab 3
	Lab 4

	Under 20
	5.9
	1.6
	6.7
	0.0
	3.5
	0.0
	3.6
	0.0

	20-24   
	4.9
	2.6
	5.9
	1.8
	3.1
	2.0
	5.5
	0.7

	25-29   
	4.4
	2.4
	3.7
	1.8
	3.3
	3.1
	4.2
	2.0

	30-34   
	3.0
	2.5
	2.9
	1.3
	2.2
	1.9
	3.2
	1.4

	35-39   
	2.0
	1.8
	1.5
	0.7
	1.3
	1.3
	2.0
	1.3

	40-44   
	1.3
	0.3
	1.9
	1.1
	1.1
	0.7
	1.0
	0.8

	45-49   
	1.0
	0.7
	0.7
	0.3
	0.8
	0.4
	1.0
	0.5

	50-54   
	1.0
	0.2
	0.7
	0.5
	0.3
	0.5
	0.7
	0.5

	55-59   
	0.7
	0.4
	0.5
	0.0
	0.4
	0.4
	0.8
	0.0

	60-64   
	0.8
	0.4
	0.3
	0.6
	0.4
	0.2
	0.6
	0.0

	65-69   
	0.6
	0.0
	1.7
	0.0
	0.7
	1.1
	0.8
	0.0

	70+     
	2.2
	0.0
	0.0
	0.0
	1.6
	0.0
	0.0
	0.0

	Total
	2.2
	1.5
	2.2
	0.9
	1.5
	1.4
	2.3
	0.9


Table A5.11: Summary of Positive Predictive Values
	
	
	
	

	 
	 
	April-Sept 2001
	Oct 2001 -Sept 2002

	Lab 1
	LBC 
	0.0
	85.5

	 
	Conventional
	80.0
	80.6

	Lab 2
	LBC
	0.0
	68.9

	 
	Conventional
	70.8
	67.0


Table A5.12: Sensitivity of primary screening for each laboratory and LBC samples or conventional smears

	Lab 1 - LBC
	Total smears
	Specificity%
	Sensitivity %
	Sensitivity moderate or worse %
	False negative %
	False Negative moderate or worse %

	Baseline (April-Sept 2001)
	-
	-
	-
	-
	-
	-

	Oct - Dec 2001
	1960
	90.8
	96.9
	100.0
	3.1
	0.0

	Jan - March 2002
	6842
	95.4
	96.6
	100.0
	3.4
	0.0

	April - June 2002
	7458
	94.7
	94.5
	99.4
	5.5
	0.6

	July - Sept 2002
	7723
	94.3
	95.2
	98.9
	4.8
	1.1

	
	
	
	
	
	
	

	Lab 1 – Conventional
	Total smears
	Specificity%
	Sensitivity %
	Sensitivity moderate or worse %
	False negative %
	False Negative moderate or worse %

	Baseline (April-Sept 2001)
	18309
	94.6
	89.1
	96.8
	10.9
	3.2

	Oct - Dec 2001
	9489
	96.9
	93.9
	100.0
	6.1
	0.0

	Jan - March 2002
	4137
	95.6
	91.4
	95.7
	8.6
	4.3

	April - June 2002
	1573
	96.0
	89.6
	100.0
	10.4
	0.0

	July - Sept 2002
	1135
	95.0
	94.4
	93.3
	5.6
	6.7

	
	
	
	
	
	
	

	Lab 2 - LBC
	Total smears
	Specificity%
	Sensitivity %
	Sensitivity moderate or worse %
	False negative %
	False Negative moderate or worse %

	Baseline (April-Sept 2001)
	-
	-
	-
	-
	-
	- 

	Oct - Dec 2001
	880
	88.3
	96.2
	98.4
	3.8
	1.6

	Jan - March 2002
	4051
	95.2
	93.6
	99.4
	6.4
	0.6

	April - June 2002
	6594
	96.4
	95.0
	99.4
	5.0
	0.6

	July - Sept 2002
	7229
	96.3
	95.8
	100.0
	4.2
	0.0

	
	
	
	
	
	
	

	Lab 2 - Conventional
	Total smears
	Specificity%
	Sensitivity %
	Sensitivity moderate or worse %
	False negative %
	False Negative moderate or worse %

	Baseline (April-Sept 2001)
	17799
	97.2
	92.9
	98.1
	7.1
	1.9

	Oct - Dec 2001
	7328
	97.3
	92.3
	99.1
	7.7
	0.9

	Jan - March 2002
	5705
	97.2
	95.3
	97.7
	4.7
	2.3

	April - June 2002
	3356
	96.7
	93.0
	97.6
	7.0
	2.4

	July - Sept 2002
	3137
	96.8
	92.0
	100.0
	8.0
	0.0


Appendix 6: Minimum Baseline Cellularity: 

Assessing Inadequacy in the LBC preparation (Cytyc)

A.
General Considerations:  
1. Specimen vials are visually checked for adequacy on receipt as part of the booking‑in process
2. Specimens requiring treatment (eg mucoid or bloodstained) before processing may be identified at this stage and pre‑treated according to the standard protocol
3. Preparations are also checked for adequacy following staining and at the screening stage
4. Bloodstained or excessively mucoid slides are classified as technically inadequate

5. Assessment of adequacy is a subjective appraisal; based on general criteria including age, hormonal status, range of cells present, evidence of inflammatory processes
6. Professional judgement must be applied where the slide cellularity picture: clustering, atrophy etc may impact on the slide assessment

7. Slides considered inadequate are passed to a senior BMS for checking

8. Specimens requiring post‑treatment are further processed according to the standard protocol (qv)

9. Reprocessed slides are fully re‑screened

10. Reprocessed slides considered inadequate are passed to the senior BMS for reporting
11. Primary and secondary preparations cannot be combined to assess adequacy
12. Cellularity must be judged taking into account the age and hormonal status of the woman

13. Coverage should be even and should exceed 40% of the slide

14. Slides showing a predominantly single cell population should be reprocessed

15. Previous history may be considered where appropriate (eg previous AIS)

16. A cellularity ‘approximation’ may be adopted in slides that are on the boundary of acceptability

17. Information on sample quality must be fed back to smear takers

B.

Cellularity Approximation:
1. The smear is assessed (screened) normally. If there is doubt over the acceptability of the smear, a cellularity sweep is performed

2. The opinion is confirmed by the secondary screener

3. The full diameter of the sample area must be traversed

4. The assessment must include the centre of the slide

5. A randomised process of field of view (fov) sampling is adopted – it is recommended that every fourth fov is assessed
6. Cellularity may be assessed on both low and high power magnification using the ‘standard’ microscope optics of x10 and x40 objectives respectively and x20 eyepieces (adjustments must be made if the instrument has a tube length magnification factor)

7. An adequately cellular smear should have between 5,000 to 10,000 cells present
8. The recommended average cellularity figure is 8,000. This figure relates to:

~ 100 cells per fov for low power assessments

~ 6 cells per fov for high power assessments

9. The assessment must take in to account the subjective assessment factors (qv)
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