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CHAPTER 5             Quality Assurance Practices in a Screening Laboratory
by Ulrich Schenck

5. Quality Assurance practices in Screening Laboratory
5.0 Executive Summary

Best results for cytology can be obtained both concerning the sensitivity of the program and concerning negative side effects, if optimal quality is reached at all levels of the screening program. Many of the mechanisms related to quality assurance are part of good laboratory practise and cannot be separated easily from handling the cell-sample from sampling to the report to the clinician. A number of methods for quality assurance are not integral part of the diagnostic process and can therefore be implemented where approprate. 

5.1. Introduction

Quality control has been related to quality of structure, process quality and quality of results /  overall performance. Special organisation in the lab is targetting to the extraction of information to allow for an analysis and evaluation of existing quality with the potential for the detection of  deficits as a basis for improvement processes.  Where professional standards and good laboratory practise are kept, good performance should be achieved. Quality of organisation i.e. structural quality link competence with performance. To achieve highest standards of quality in the cervical cancer screening service in Europe quality assurance must be implemented in all cytology screening labs. A number of the mechanisms for quality assurance can only be achieved if regional and national organisational support for the screening laboratories is available. 

Definitions

The terms quality control, quality assurance, total quality management, continuous quality improvement are at times used interchangeably.

Quality Control:  Is concerned with ensuring the technical quality of the product, be it slides or test results, falls within pre-established tolerance limits.

Quality Assurance:  Focuses on outcome and involves a global assessment of the process, which leads to the outcome. In cytology the outcome is equated with patient care. The term  " quality assurance" has the disadvantage that it implies that a specific level is "high quality" can be identified. Today, it is accepted that quality can and should be improved and that quality cannot always be guaranteed, because errors are unavoidable.

Terms used to describe all the activities aimed at measuring, correcting and improving the technical process and the outcome of health services are Continuous Quality Improvement (CQI), Total Quality Management (TQM) and Performance Improvement. All these terms include not only the identification and correction of errors but also the setting of new and higher standards, once the original target has been achieved (Mody et al.).

TQM/CQI looks at the process or system and the means of improving the process rather than individuals. The mechanisms are:  

· measurement of important dimensions of performance by ongoing and time-specific focussed on data collection 

· assessment of performance data to determine areas of improvement; 

· planning and implementation of a corrective or improvement action; 

· assessment of the impact of the corrective or improvement action, both short term and long 

· re-design or new design of systems to build upon area of improvement. 

Main Components of a CQI System in a Cytopathology Laboratory:

Development and implementation of a system of indicators of quality with related thresholds. 

Development of a Leitbild / of the Laboratory.

Development of a Procedure Manual.  

Implementation of CQI audit projects. 

Participation in an accreditation program.

Continuing  Medical Education. 

5.2. Process-oriented quality

Since the performance and result-quality of cytology are very difficult to control, process oriented quality is very important. For this reason all processes, both standard and for special situations must be documented. In cytopathology, the process includes everything that occurs from the time a procedure is performed or specimen collected from the patient until the final cytology report is delivered.

5.2.1 Laboratory Handbook

The way of the slide with all steps of the work is to be documented in a laboratory handbook. For this all relevant information will be collected which will at the same time be an important initial step in the direction of laboratory certification and accreditation. Procedure Manual involves development and continuous updating of written procedures and guidelines concerning all aspects of laboratory procedures, from collecting and processing of samples, to screening and interpreting smears, follow-up and the delivery of reports, and to the policy for staff training. Laboratory handbooks are written to be freely available for the personell. From the beginning of writing a laboratory handbook medical and non-medical personell should be involved.   

5.2.2 Standard Laboratory Handbook

Laboratory handbooks may have a standard structure. Relevant information see chapter 7. Adhering to such a standard form reduces the work where accreditation according to one of the accepted accreditation concepts is planned.

5.2.3 Laboratory inspection

Laboratory inspection is an external tool to check if laboratories fall into a set of predefined quality indicators. It is a method to assure that quality standards are met and important to assure that poor quality does not pay where laboratories compete.  It should be part of all screening programs. 

There is generally a choice of  the option of subscribing to a peer review medico-professional organisation (like the College of American Pathologists (CAP) in the USA) or of regional/state or national level inspections e.g. by the health care organising or financing institutions. Criteria for inspection by medico-professional organisation must be at least as stringent as those required by government agencies.

A comprehensive checklist is used for laboratory inspection. A key component of the inspection includes examination of the internal quality control and external quality assurance records.

Laboratory inspections may be announced in advance or take place unnounced. Both types may serve different purposes. Announced peer review inspections are more informative, less punitive, less disruptive and generally achieve better results due to the less intimidating nature of the process.

Unannounced inspections have the advantage giving a realistic situation of the lab as it is working. E.g. lacking availability of recent slides may give hints to slides processed by moonlighting cytotechnologists.   

Laboratory inspection takes place on e.g. in a 2 or 3 yearly cycle. Depending on size and  type of the laboratory a laboratory inspection may need one or more days and may be organised sequential. A laboratory inspection team must include experts from the field e.g. a cytopathologist and a cytotechnologist. The following listing of aspects for laboratory inspection is meant as an example. The inspection team should work according to a clear check list or work it out according to local needs. Check list and results must be documented.  

Listing of potential items of for a check list for laboratory inspections:

Controls relate to separate topics

Does the institution give the impression of a cytological screening lab?

Can the pathway of the slide through the laboratory be demonstrated?

Is there reasonable process organisation?

Control of the different sites of the process?

Specialised laboratory information system?

Demonstration of immediate data analysis?

Management competence?

Organisation of management of change?

Competence and proficiency documentation of all personnel?

Performance issues of the personnel

Workload limits adhered to?

Accreditation issues

Continuing education documentation 

Laboratory health safety issues

Data protection / confidentiality

Microscopy working place

Room / space -> Enough space for each individual and for all microscopists

Microscope ->  Technical set up, adequate set of  stage, objectives etc.

Microscope ->  Clean?, mechanical functions in order? 

Chairs -> adequate for microscopists?  

Monitors -> Resolution, radiation?

Overall ergonomic impression?

Staining place / room

Staining room >clean and well kept?

Mouting -> under hood 

Mounting -> are gloves available

Staining machine (Chemicals and mechanical parts) -> clean 

Staining solutions -> intense smell of xylene?

Chemicals  -> kept according to safety regulations?

Safety -> Protection glasses available

Safety -> Safety information sheets for chemicals available?

Safety -> handling of used chemicals

Safety -> what happens with old slides?

Staining -> Is the staining protocol available?

Staining -> Inspection of recent and historic slides for staining result

Organisation

Data entry in the laboratory information system: –> are data handled carefully.

Data entry in the laboratory information system: –> Search for previous reports implemented? 

Handling of slides -> is patient name on slide and forms checked at all levels?

Archiving:  -> can reports and slides be traced immediately? 

Archiving -> are reports and slides kept as long as legally mandated

Administration of positive reports -> fail safe system implemented? 

Administration of positive reports -> are results of outcome documented (histology) ?  

Administration of positive reports ->  is it possible to demonstrate an electronical patient file ?

Data protection -> adequate paper and computer archiving?  

Laboratory handbook -> available? 

Organisation -> are all co-workers informed about the internal procedures, 

Communication -> is always a doctor available for organisational questions and problems.

Communication -> is always a doctor available for diagnostics and feed back.

QA - mechanism  implemented -> is there a rescreening policy implemented? E.g. 10 %.

QA - mechanism  implemented -> is rescreening policy adhered to and documented? 

QA- workflow: -> pathologist medical review regulated and known to co-workers?

5.3. Screening Performance Issues

Performace of cytology is generally expressed in terms of sensitivity, specificity and predictive values. Unfortunately it is almost impossible to measure these performance data in a real life situation. For qualitiy assurance purposes generally indicators are created,  which try to reflect performance. Indicators are extracted from various QC acticities.

Cervical cytology performance is limited by both false positive (FP) and false negative (FN) results. A false positive is defined as a “positive” test result for a woman who does not have the target disease i.e. cancer or its precursors both squamous and glandular. There are many reasons for “false positive” cytology including mistakes of the referance method e.g. including sampling error of guided biopsies  or regression of a lesion to normality in the case of mild or moderate dysplasia. False positives are likely to occur due to the difficult, subjective character of cytologic, colposcopic and histological evaluation, and may also be related to medico-legal pressure to minimize false negative results.  

A false negative is defined as a negative cervical cytology test result in the presence of disease i.e. a cervical squamous or glandular intraepithelial lesion or cancer. 

Estimation of laboratory false negative rate and false negative proportion

A laboratory screening or interpretive false negative is one in which abnormal cells are present on the slide, but are not identified by screening or are misinterpreted after being noticed during screening. The false negative rate is the sum of lesions missed in sampling plus the false negative proportion (FNP.) The FNP is the measure of the laboratory component of false negative results and is defined as the number of false negative reports divided by the total number of women screened who have a cervical abnormality (False Negative Proportion = False Negative reports/True Positive reports + False Negative reports).  (Lit: 106, 107, 108).

FNP = ___FN___ 


   TP + FN

The value of determining the FNP for a laboratory is widely acknowledged; however, precise calculation of the FNP requires both 100% re-screening of negative cases and unachievable 100% accuracy. The accuracy of rescreening is the major variable that affects the calculation. In everyday practice, the FNP may be estimated based on rescreening a sample of cases selected at random. The best estimates of true false positive and false negative rates are achieved from large prospective studies in which all slides are independently reviewed and differences of opinion are resolved by an independent panel of cytologists. Based upon data collected in the medical literature, it may be extremely difficult to reduce the FNP below 5 to 10%. 110 The false negative proportion calculated for a laboratory represents an estimate of the staff’s average screening sensitivity. If sampling false negatives are added to the laboratory FNP, the overall false negative rate of cervical cytology may approach 20% or higher. 

The threshold of abnormality used to define FN and TP must be consistent and every effort to reduce bias should be undertaken. For laboratory and individual performance, a false negative threshold of either ASCUS or LSIL may be used. A LSIL threshold is preferred because the degree of reproducibility of an ASCUS/AGUS interpretation is low.

Individual performance assessment

In some settings regulations (USA, CLIA ’88) mandate that a laboratory must evaluate individual performance in comparison to overall laboratory performance. Any simple easily applyable method of evaluation of routine performance does not exist. This is a strong argument for proficiency tests which include components, that stand for components of routine work. Images can be used to check interpretive skills, primary screening component adds the locating skills. 

Frequently used measures to evaluate individual performance: 

· random rescreening, 

· targeted rescreening of specific patient groups, 

· seeding abnormal cases into the screening pools, 

· seeding abnormal cases into the rescreening pools, 

· retrospective rescreening of negative cervical cytology specimens from patients with a current high grade abnormality. 

Retrospective rescreening evaluates past rather than current performance and is therefore difficult to statistically standardize for comparison of screening performance. Statistical measures may include comparison of an individual’s FNP to that of the overall laboratory. Regardless of the method used the laboratory should establish performance expectations, document performance in comparison to these expectations, and have a program for corrective action when individuals do not meet the laboratory’s specific requirements.

Assessment of false positives rates

False positives can be largely attributed to cytopathologists. For labs the positive predictive value of the reports can be calculated. The same approach can be chosen to evaluate the PPV of individual cytopathologists. Both may be influenced by variants in the follow-up. (Ref.., Cytopathology / BSCC-Meeting in Belfast).

5.3.1 Methods for manual control the diagnostic result of the smear: 

In most countries manual control of smears is advised.  In some countries it is legally mandated. Ideally such practise would reduce the number of false negative and false positive reports and increase the overall accuracy of cervical cytology.

5.3.2 Controlling of negative smears

5.3.2.1 The aim of controlling negative smears

Double screening of slides finds more lesions than one time screening alone. So, multiple screening can be used to increase sensititvity. Still, for economic reasons a one time screening of one single slide remains the standard of patient care in most settings.

Double reading is a commom procedure in selected high risk patient groups. In a number of labs the criteria for such cases are clearly definded to implement this into the daily routine.

Generally recreening of slides is not part of individual patient care but a process focussing on the quality assessment of the lab. A number of approaches are evailable (5.3.2.3). 

Aims of rescreening may be:

· Reduction of false negative cases in daily routine

· Evaluation of laboratory and individual screener error rates

· Evaluation of cytotechnologist 

· Dialogue in the lab

5.3.2.2 Statistical limitations of rescreening techniques
Looking at the statistical data of prevalence of lesions, false negative rates of screening, rescreening restricted to 10% there must be serious doubt concerning the value of the approach. 

Considering the assumptions

· Frequency of CIN-1+

· Cytology sensitivity of 80% (excluding cases with lack of exfoliated atypical cells)

· 10% random rescreening

· 80 % sensitivity at rescreening.

· 10.000 cases screened by a cytotechnologist per year

100.000 cases in 20 years, 2000 cases of CIN-1+, 400 missed at initial screening,  40 included in material for 10% control, 32 detected by cytology 10% controll, about 3 per year. Reliable confidence interval to significant substandard performance can be achieved after many years or in extremely poor screener. A cytotechnologist with slightly substandard would be informed about this after many years and try to work better i.e. and change to a better ROC curve and also change her working position at the ROC curve.

The number of cases for statistical evaluation might be increased by including ASCUS into the cases. Still this group is poorly defined. The person with the highest discrimiation power may statistically underperform, considering that most false negatives for ASCUS are true negatives. If tresholds are changed in a way that only missed CIN-2+, or CIN-3+ are considered, the problem of achieving reliable data concerning the individual performance is even more obvious.

5.3.2.3 Full rescreening of slides / 10 or x%, random, targeted

Variants of  multiple screening:

· 100% dubble screening

· 10% Rescreening (alternative 5%, 15%, 20%)

· Targeted rescreening 

· Random rescreening (rescreening a randomly selected cases negative at the initial screening)

· Full rescreening versus parital rescreen

· Rapid rescreening (of all cases negative at the initial screen)

· Rapid prescreening (of all cases before they go to primary) screeners

· Rescreening by cytotechnologist

· Rescreening by cytopathologist

· Automated rescreening

According to regional regulations (e.g. USA, CLIA ’88) at least 10% of samples interpreted as negative by each cytotechnologist are suggested to be re-screened by a pathologist or a qualified supervisory cytotechnologist. The procedure may be either prior or after reporting.  Probably a rescreening before final final sign out is more motivating, since it gives the impression of giving more direct benefit to the patients Since accuracy of rescreening has a major impact on a laboratory’s estimate of its screening false-negative rate, efforts to optimize the accuracy of rescreening may be as important as efforts to optimize the accuracy of primary screening.
For targetet rescreening specimens from women considered to be at increased risk for cervical cancer are included in the review process. The risk status may be determined by review of patient history provided by the clinician on the current requisition form or based on previous cytological report or the lack of the latter. 

Some labs may randomly select 10% of the negative smears, but generally a combination of random and targeted screening will be chosen. The total percentage of negative cases rescreened, and selection method will vary among laboratories. The laboratory must have a clearly defined policy of its definition of high risk as well as its method for random selection of cases. 

Automated screening systems can be used for rescreening purposes if the are specialy designed for this task. It may also be considered to have rescreening outsourced and performed by another laboratory. 


5.3.2.3 


5.3.2.4  Rapid screening techniques
Re-screening slides interpreted as negative is a quality control method, specifically designed to address the sensitivity problem inherent to interpretation of Pap smears.  Full re-screening e.g. of a 10% random fraction of smears reported as negative has been criticised for its inefficiency and lack of statistical power to detect low-level achievement in primary screening within laboratories. Rapid or partial reviewing (RR) of all smears, which are initially interpreted as negative has been introduced in the United Kingdom as an alternative and more useful QC standard (Faraker) 

RR consists of re-screening quickly during 30 to 120 seconds all slides that are originally reported as within normal limits or as inadequate in order to indicate those that might contain missed abnormalities. Those suspect smears are subsequently fully checked by an experienced cyto-technologist or cyto-pathologist who determines the final report.

In a recent study of published data on rapid reviewing of Pap smears evidence was established  that RR of all non-negative preparations results in the detection of more additional abnormalities in comparison to fully rescreening only ten percent of the negative workload.  In particular in study showed that RR allows retrieval of 4.7 times more extra positives; 5.6 times more squamous intra-epithelial lesions (SIL) and 7.9 times more high-grade SIL (HSIL) (Arbyn et. al 2002).

An alternative approach is rapid prescreening (RP): Rapid previewing can be defined as partial microscopic inspection of a slide during a limited duration (maximum 120 seconds) before full routine examination. The essential difference between rapid pre-screening and rapid reviewing is that in RP all slides are submitted to a quick partial scanning by a cyto-technologist, while, in RR, only slides initially indicated as negative are reviewed. 

The organisational advantage of RP is that it includes the bulk of the abnormal cases, so that the sensitivity of RP as compared to full screening can be better estimated. Also the process is not influenced by previous markings on the slide. In a recent study (Arbyn et al. 2003) available information from citations in the literature on rapid pre-screening (RP) of cervical smears was pooled.  Rapid prescreening shows considerable promise as a quality control process, with sensitivity gain comparable to that of rapid reviewing, and superior to that of 10% full rescreening. 

1.3.3.4  Economical aspects of rescreening procedures

Economical aspects of rescreening concepts have been largely evaluated in the context of automated quality assurance (Hutchinson et al. ). Per additional lesion found rapid rescreening seemed to the most economic technique. 


5.3.3  
Controlling of abnormal smears




Aims of visual controlling abnormal smears




Slide exchange schemes

5.3.3 Methods for automated quality assurance screening

Automated screening devices rely on computer analysis of digitized images of cells to triage cervical cytology slides for subsequent identification of premalignant and malignant changes. Automated rescreening for quality assurance is an expensive approach (Hutchinson / Schenck) if calculated for the costs of additional cases found. Still where automated screeners are in use to sort out part of the cases as negative (e.g. 25 %) the other 75 percent can been assumed as QA-screened and handled accordingly. A work-flow of  a laboratory could e.g. sort out 25% as negative by computer analysis alone, analyse onother 25 percent on the bases of relocation of marked object. Screen another 40 percent manually and and double screen the rest of 10% with the highest image analytical ranking for abnormality.

5.3.4 Methods to guarantee optimal screening of the slides

Microscope process control systems are designed to assist with quality control and quality assurance. These process control systems are equipped with electronic marking capability that expedites the relocation of cells for review. In addition, some have a mechanical pen that marks the areas of interest on the slide. The cytologic interpretation for each mark can be keyed in by the cytotechnologists for evaluation by the cytopathologists, allowing the pathologists to compare their interpretations with that of the cytotechnologists. The movement and coverage of the slide, the time spent on the stage, the number and location of marks, the interpretation of the cytotechnologist relative to each mark, and the final interpretation, are all available in real time when using a process control system. Thus, statistical data is generated that can be used for quality assurance and quality control.

There are a few techniques avaible to guarantee optimal screening of the slides.

  5.3.4.1 Microscope process control systems
These systems are primarily observational using microscopes with special sensoric functions e.g. related to the movement of the stage, use of objectives. Relocalising of objects of interest can be manual. Such systems are in place in some laboratories. 

5.3.4.2 Methods to secure the screening process by presetting the screening path
By mechanizing and automating certain steps of the screening process, the entire slide or predesignated portion of the slide is presented to the microscopist. Theese are computer handled generally mouse controlled microscopes. They may be in addtion be equipped with sensoric techniques. 

Both approaches are not only valuable as instrument for quality assurance but can als be used as excellent teaching tools. Concerning proficiency testing scanning control systems can immediately demonstrate screening patterns of experienced personell and separate them from non-professionals without a locator skills.

5.3.5 Correlation of Cytology with results from other methods

5.3.5.1 Cyto-clinical correlation

In cases of minor abnormality comparison with will not be possible, because histology is generally not indicated. Still for these cases observation and classification of the clinical course according some classical courses of disease is possible. 

Computer based definitions of the course of patients with cytology of CIN-1 may be:

· Not enough data available

· Regression documented by two / three negative follow up smears.

· Persistence of CIN-1 over one / two years

· Progression: Cytology of CIN-1 or CIN-3 followed by Cytology of CIN-3 or invasive carcinoma.

Benchmark values related to the expected course of the disease can be worked out.

Direct contact to clinicians is important to get relevant information of the clinical course in cases of cervical cytological abnormality.

For a number of settings access to cancer registry data is essential.

5.3.5.2 Cyto-histological correlation

Cytology-Histology Correlation and Clinical Follow Up

The laboratory should compare all pre-malignant and malignant gynecological cytology reports with subsequent histopathology, if available, and determine the causes of any discrepancy. 

Cyto-histologic correlation can be a helpful educational tool used to refine methods of evaluation for both cytology and biopsy specimens. The correlation process should be documented in the laboratory quality assurance program. 

Cyto-histologic correlation may be performed prospectively at the time of histologic review with integration of the correlation into the biopsy report. Negative biopsy specimens in the context of recognized SIL or cancer by cytology often indicates a surgical sampling discrepancy. 

Comments regarding such cyto-histologic discordance in the surgical pathology report may be helpful in directing further patient management. Correlation may also be performed retrospectively. The laboratory must have a clearly defined policy regarding the methods used for cyto-histologic correlation.

If histologic material is not available, the laboratory may attempt to obtain follow-up material or information on patients. This is frequently achieved by sending a letter to the ordering physician requesting follow up information.

 5.3.4.3 Cyto-virological correlation

Cytology is a method to detect lesions of the cervix. “High-risk” HPV-positivity can be expected to occur in a high percentage of cases with cervical cell abnormality. While data suggest, that HPV testing can be used as a triaging test in the case of the low grade epithelial cell abnormalities, statistically the positive predictive value for high risk HPV infection can be calculated. Expected values for ASCUS, cytology of CIN-1,  CIN-2,  CIN-3,  might be estimated in the range of   50%, 70%, 80%, 90% respectively. The positive predictive value (PPV) can be calculated both for the laboratory as well as for the individual cytopathologist. Diverging PPV-values of different pathologists in may be an indicator for different performance.

5.4 Operating procedures

        5.4.1 Electronical analysis of screening activities and results

A number of the activities in the cytological laboratory are documented electronically via the specialised laboratory information system. Especially, where slides are barr-coded or similar, there way through the lab can be well documented. Such data including cytotechnogists  interpretation and final diagnosis can yield data relevant for quality assurance.

5.4.2 Data extraction for benchmarking
Data information accumulated should be extracted for meaningfull parameters for quality assurance. Definition of  such data should be in a way to allow both monitoring processes in the lab and interlaboratory comparison.  

          5.4.3 Workload limits in cytology

Workload regulation relates both to cytotechnologists and cytopathologists. Both lower as well as upper limits for workload are needed, since both small and high volumes of cervical cytology may preclude high quality reporting. The relationship between workload and screening accuracy is poorely understood. Research on the relationship between workload and screening accuracy should address both high and low-volume reporting practices.

Within Europe maximum official workload limits per cytotechnologist and day seem to vary between 25 and some 80 cases per day. E.g. in Germany the limit is 10 cases per hour. In the USA federal regulations require that a qualified cytotechnologist or pathologist may examine up to 100 slides per 24 hours (average 12.5 slides/ hour) and in not less than eight hours. This number is not a performance target but a maximum allowed by federal law. Obviously the calculating bases by hour, 24 hours, per day, per year has totally different meanings. Ideally the calculation should respect the average pure screening time minus the intercase interval.

The record of slides reviewed by the primary screening cytotechnologist or pathologist must be documented and retrievable for inspectors during laboratory inspection. Cytotechnologists and pathologists must also maintain work logs for any primary screening site (in cases of multiple site employment). 

Generally, each laboratory must establish individual workload limits for each cytotechnologist where needed.

5.5 Interval cancers / other methods to detect false negative results
Ideally for all cervical cancer cases an anamnestic review should be taken concerning participation in screening programes with their result. 


5.5.1 Cooperation with cancer registries

From the laboratories view it would be important to know if there are cancer cases among the negatives. Ideally the data of the negatives can be submitted to the cancer registry for the search of recent cancer diagnosis, which may indicate interval cancer.


5.5.2 Procedures after a positive report after previous negative reports

Retrospective Reviews

It may be a useful practise to review negative cervical cytology obtained within the last years, when new cases with cytology of CIN-2+ or CIN-3+ or invasive carcinoma are diagnosed in the laboratory. There is no uniform opinion on how far to go back. As with 10% or with rapid rescreen the number of cases that might be detected is very low (5.3.2.2.). Where procedures related to review of historic slides get integral part of quality assurance this should be performed according to governmental regulations. Retrospective review of  previous slides and reports is highly subjective, so that special care must be taken to achieve an objective evaluation 

Approaches to reduce subjectivity slide review:

· Review by multiple individuals,

· Review without knowledge of clinical outcome,

· Review of the index case embedded in a slide sequence containing a range of normal and abnormal cases. 

5.6 Professional requirements
All personel in cervical cancer screening and in particular in the cytological laboratory need training as discussed in more detail in chaper 10. 

Proficiency testing

Principles of proficiency testing
Continuing  Medical Education: 

Although not mandated under most regulations, education should be an important component of any CQI program. Ongoing education is a requirement for proficiency in cytology. This requirement can be fulfilled by participation in proficiency testing, intradepartmental slide review sessions, attending workshops and symposia, teaching cytotechnology students, pathology residents and fellows, independent study contributions to laboratory handbooks or work in committees of the relevent medical societies. To maintain professional licensure, some states and professional societies have varied requirements for continuing medical education. If variations are discovered that affect patient care, education should be a component of remedial action (Mody et al.). Continuing medical education must contain both internal as well as external components. 

Examples for internal continuing education may be:

Daily discussion of problem cases

Sign out session at the multiple headed microscope

Discussion of interessting cases

Discussion of cases when histology or clinical couse information gets available.

Examples for external continuing education

Participation in tutorials with formal lectures

Participation in microscopical courses of cytology

Participation in industrial exhibitions

Ability of cytotechnologists to work actively on their continuing education should be encouraged. Membership in regional, or national and international societies for cytology or for cytotechnologists should seen as part of external continuing education. Cooperation with other dedicated cytotechnologists from other labs improves motivation. Excellent motivation of many cytotechnologists is documented by their willingness to take voluntary proficiency tests to improve performance.

Proficiency testing is mandated in some but not all member states of the European Union. Proficiency testing, accreditation and recertification do not always go hand in hand. The International Academy of Cytology offers both proficiecy testing – to become a CT (IAC) – and recertification based on continuing education credits based on continued practise in cytology and paticipation in continuing education events. The European Federation of Cytology Societies EFCS offers the EFCS aptitude test, which is based on proficiency tests in the UK. Some 500 cytotechnologist have taken received an accreditation on a voluntary basis in Germany.

5.7 Glossary
Quality assurance

Quality control

Quality improvement

Total quality management

10% Control

Rapid rescreening

Rapid prescreening
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