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LABORATORY GUIDELINES AND QUALITY CONTROL FOR CERVICAL SCREENING

INTRODUCTION:

The cytological screening has significantly reduced both morbidity and mortality from uterine cancer.

These achievements are due in a large extent to:

1. The shown effectiveness of the Pap test (based in than most of the cervical cancers are preceded by a precancerous lesion so that for years, abnormal cells seen in the cytology can be detaching)

2. The advantages of this detection system are:

· Technically, it is a simple, fast, non aggressive, of low cost and with few contraindications, which allows the study of large populations.

· It allows the periodic follow-up of the lesions.

To keep this screening programme, it is basic to establish a quality control in the laboratory that covers from the very moment in which the sample is received to the final report, and that has as basic aims:

1. Getting a reliability grade that guarantees the quality of the work performed in the laboratory.

2. Guarantee the patients care.

STRUCTURE OF THE LABORATORY

STAFF

1. ORGANISATION CHART

· Programme manager in the laboratory
The laboratory manager is in charge of the technical management as far as the following is concerned: the scientific and welfare aspects, and head of staff (granting license, permissions, physical location …) in order to have a correct distribution of the work commitments according the previously established plans.


Other duty of the manager is to be in charge of the appropriate relations with the different bodies and institutions that are directly or indirectly involved with the screening centre, as well as the making of an annual report with the work done.

· Responsible for quality control
This activity is about assessing the results and it can be performed by the centre itself that establishes its consent criteria to what small distrust is always linked but that can be valid if it is framed into a quality control policy. Or on the contrary, it is a team of impartial experts who examine the process, the systems and results and then issue a certificate. There is no doubt that this second option inspires more confidence.

· Staff responsible for the study of the samples
Staff professionally proved or, failing that, due to the law vacuum in the case of the cytotechnologists, will perform the study of the samples; they should have enough expertise in the laboratory before proceeding to the reading of the smears in a systematised way. The responsibility of the diagnosis performed is always on the medical staff qualified in pathological anatomy.

· Secretarial staff
The secretarial staff is in charge of the record, management and process of the reports, together with the processing, and they will also be in charge of supplies and stationery.

2. PROFESSIONAL REQUIREMENTS
· Medical staff:
The medical staff that work in the centre of early detection of cervical cancer will have the official qualification of specialist in pathological anatomy. According to the European regulations for the requirements for medical specialty training, it is a specialty with training predominantly at hospital, during which the candidates will participate in the duties of the previously authorised staff and always under supervision of the staff. This training period will have a minimal duration of 4 years, during which the candidates will rotate in the different sections of the daily welfare and training activities in a service of pathological anatomy (histopathology, cytology and autopsy). At the end of every year, the responsible for training will issue a report in accordance with if the training period has been satisfactory fulfilled.

· Cytotechnical staff:
Currently, there is no official degree in our country for this practice, although it is carried out, according to the Spanish society of pathological anatomy, by ATS (State Registered Nurse) (51%), specialists in pathological anatomy / specialists in laboratory (35%) and other qualifications (biologists, doctors, pharmacists). Nevertheless there are different qualifications and exams promoted by different professional groups and public bodies, such as universities, territorial groups of pathological anatomy and hospitals that include theoretical and practical training; although they could be considered to be official certificates, they are not academic qualifications and are not legally allowed for the performance of the mentioned activity, leaving in the air the entry of unqualified people into the profession. In the diagnosis centre the administration will carry out continuous training programmes in order to retrain the staff in charge of the cytological reading.

· Secretarial staff
The secretarial staff should be skilled in office automation as well as in the management of database. According to the Spanish law on autonomy and rights of the patient of November 2002, they should keep professional secret about personal and medical data to which they have acceded because of their jobs although , according to the current law, they may only accede those data that are essential for the fulfilment of their daily tasks. Also, they should be included in continuous training programmes in order to familiarise with the dynamics and terminology of these centres.

3. ESTABLISHMENT OF WORK COMMITMENTS:

The possibility of using evaluation criteria for the fulfilment of tasks as well as the decision of work commitments is of utmost importance because, once its establishment is decided, the appointment of personal, instrumental resources and physical spaces and wages depend on it. The drawing up of these systems has to meet some characteristics, such as being widely participative  and discussed by all the staff involved so that it can be totally agreed by consensus. In the evaluations, global figures should not be included, but they should be broken down into its integral parts to be revised, so that the time table is open for future changes.

According to the Spanish Society of Pathology, using sources of the Health and Consumption Ministry, the mean time estimated for cytological diagnosis is 9 minutes per sample; it also states that, in relation to time, the study of 6 biopsies is equivalent to 20 cytologies.

According to this, the following staff resources, for a service of 3000 biopsies and 5000 cytologies a year, is needed:

· 3 anatomopathologists working full-time, 1 cytotechnician, 2 laboratory technicians, and 2 administrative assistants.

Besides, the following staff will be needed, depending on the rising of the attendance:

· 1 anatomopathologist per every 2000 biopsies  or 5000 additional cytologies a year.

· 1 cytotechnician per every 3000 additional cytologies a year.

· 1 laboratory technician per every 2000 additional biopsies a year.

· 1 administrative assistant per every 3000 additional reports a year

Nevertheless, it is recommended that somebody working full-time in cytological reading should not go above 40 preparations a day, which means 9000 preparations a year in 34 weeks and 8 hours a day.

According to recomendations from the European Community Training Programme for Cervical Cancer Scrceening (ECTP.CCS), the number of annual smears examined is established in 7000 per person.

MATERIAL:

1. SPACE OF WORK:

The distribution of the space of will be done according to the work commitment and the staff assigned to each area. Broadly speaking, there should be four areas with clear differences:

· Secretariat and registry

· Laboratory

· Room for sample study

· Archive

Although there is no doubt that the area that deserves special attention is the laboratory, as far as both infrastructure and work health are concerned.

The sample processing room should have wall sockets, faucets of running water and good ventilation. It should also have vapours extraction with a way outside. It will have furniture suitable for the laboratory, including worktops (of granite, if possible) and ergonomic seats. As emergency measures, it should have fire / smoke detectors, fire extinguishers adequately marked, and eyebaths. The company security and health comitee will carry out a study in order to prevent possible industrial accidents according the Spanish Law of Prevention of Risks at Work.

2. MATERIAL:

The Spanish National Health Institute establishes the following material resources required to offer in a histopathological and cytological laboratory, although we are just going to show the ones related to the study of cervical pathology.

· Set of instruments

Biopsy:
· Table for carving with extraction system

· Automatic processor of paraffin embedding

· Paraffin dispenser

· Automatic dispenser

· Microtome for paraffin

· Refrigerator

· Scales

· Magnetic shaker

· Heater

· Warning clock

· PH-metro

· Stereoscopic magnifier

· Microscope (oculars 10X and lens 10, 20, 40, 60, 100)

· Photographic system for macro and microphotography.

· Set of instruments for the carving of surgical pieces and biopsies.

Cytology:
· Metal trays for dyeing

· Metal holders

· Centrifugal and cytocentrifugal

· System of filters

· Automatic assembler

· Tongs and scissors

· Preparations trays

· Funnels, washing bottles, pipettes and matracaes

· Fungibles

· Harris hematoxylin, yellow eosin, EA-50, Orange G

· Alcohol 70  96  100 

· Xilene

· Paraffin

· Formaldehyde

· Glacial acetic acid

· Latex gloves

· Film to cover the slide

· Slides

· Filter paper

· Cassettes, scalpel blades and microtome

MANAGEMENT OF THE CYTOLOGIES

SYSTEM TO REGISTER THE ARRIVAL OF THE CYTOLOGIES

1.
COMPUTER DEVELOPMENT OF THE REGISTER

All the cervicovaginal specimen that arrive at the laboratory have to be assigned a register number, and next, the following data are computerised in order to get a file about each patient:

· Number of registry of the cytology

· Date of registry of the smear

· Name and surname of the patient

· Date of birth of the patient

· IDN of the patient

· Origin of the patient

· Result of the smear

· Date of the result

· Name of the person who studied the cytology

2.
ASSESSMENT OF THE STATE OF THE CYTOLOGIES TO THE REGISTER

In the usual conditions of work, the cytodiagnosis laboratory staff have to perform a first assessment of the material and the clinical information enclosed, to decide if it is correct or not, The faulty material is thus to be rejected under “not assessed”, but stating the reasons for that decision (incorrect identification of the sample, faulty material, incorrectly fixed, …etc), so that it can be amended in possible repetitions of the taking.

PROCESSING OF CYTOLOGIES:

1.
PROCESSING PROTOCOL

The processing or preparation of the samples for microscopic examination comprises four consecutive stages: extension, fixing, dyeing and labelling.


Generally, the preparations of the extensions for gynaecological cytopathology is performed, in the gynaecological office, by the specialist him/herself or the nursing staff, and that is why the fixing carried out there is the definitive one, usually using a cytospray.


The material is not arranged on the slide at random. The slide is marked in one of its ends, to put there a label informing about the samples; with  this reference, the samples are arranged in a way in which the vaginal exudate is the nearest to the label; next, the exocervix sample is spread and in the farthest place, the endocervix sample.


The fixing using cytospray is advisable mainly when the extensions have to be sent to other laboratories to be dyed; it is a widely used method because it is very easy and it has got very good results; it is applied directly on the extension, with the spray can at 25 – 30 cm. from the slide and drying it in the open air. Before dyeing, the cytospray has to be removed by washing the extension with running water.


The most widely used dyeing in exfoliative gynaecological cytology is Papanicolaou, using hematoxylin as a nuclear dye and different mixtures cytoplasmic dyes, such as Orange G, eosin …etc. as an example in our laboratory, given the amount of cytologies received per year (56.300) we use an automatic dyer model Sakura DRS-60, being the time of the Papanicolaou test of 35 minutes. After the dyeing, the slides are covered by a material called coverfilm, with the help of an automatic assembler (Tissue – tek Sakura mod. 4765).


Labelling: the slide should have the following information: number given by the laboratory, name and surname of the patient (bar code or other information that the laboratory considers to be important). Afterwards, the slide is enclosed with application for cytological study.

2.
PROCESSING TECHNICAL QUALITY: PERCENTAGE OF INADEQUATE CYTOLOGIES:


Once the smear has been processed some artefacts or mistakes can be found in the preparation that can change the subsequent evaluation. The most frequent mistake sources are:

· Faulty technique to get the material

· Delay in the extension of the material: cellular degenerative changes

· Artefacts by inadequate extension (thick layers, crushed cells as a result of too much pressure when performing the extension)

· Inadequate fixing: delay in the fixing, fixing in the open air on incomplete spraying with the nebulizer

· Presence of detritus due to the use of dirty slides

· Artefacts due to the colouring: inadequate filtering of the dyes, delay in the renovation of the dyes (for example hematoxylin precipitates)

· Lack of cells in the preparation

· Autolytic material

· Contaminants: cellular goups, fungus, spermatozoons, cosmetics (spermicides, vaginal pessaries …etc), talcum crystal …etc

· Inclusions of air, due to the drying of the preparation before is was covered (after the xylol stage)

· … etc

In our laboratory, the highest percentage of inadequate cytologies is basically related to the faulty technique to get the material.

CYTOLOGY ANALYSIS

CLASSIFICATION CRITERIA (BETHESDA SYSTEM)

In the literature, different proposals to issue a cytological report  have been repeatedly stated; among all of them, the Bethesda system is currently believed to be the most correct one because it simplifies the diagnostic terminology, making communication easier between the cytopathologist and the clinician who is going to get it, and because it states the characteristics that a smear should have to be considered adequate for study.


Following this system, the suitability of a sample for its diagnosis is based in the analysis of the following sections:

I. Correct identification both of the sample and the application form for the study, with the name and surnames of the patient.

II. Adequate clinical information: stating, at least, the age of the patient, the date and type of menstruation, and all the clinical data that can hold important information about the patient (THS, IUD, parity, gynaecological previous pathology … etc)

III. The specimen has to be technically correct.

IV. The specimen should include cells representative of the different places were the takings were performed (vagina, exocervix and endocervix)

CYTOLOGY QUALITY ASSESSMENT:

Taking the previous four sections into account, the specimen can be classified as:

Satisfactory smear: the smear that meets the requirements that have been previously stated. The cells should be uniformly extended and their details should be clearly observed.

One of the key aspects more controversial in the optimal evaluation of cervicovaginal smear is the presence of endocervical component (material from the transformation zone: groups of endocervical or metaplasical cells) that indicates the sample has been taken directly from the uterine cervix squamocolumnar junction. Smears from nulliparous women, or women with cervical atrophy, pregnant or those whose cervix has been extirpated, have little or no endocervical component. It is suitable in the cytological to warn the clinician of the presence or absence of them, and the decision about repeating the sample has to be considered by the clinician taking into account the information she or he has about the patient. Nowadays, some professionals defend the use in a routine way of the cervicovaginal brushing in getting the material to avoid the absence of endocervical cells in the smears.

Satisfactory smear with limitations: it shows that there is some diagnostic information, but it is not optimal, and it is necessary to explain the cause (incomplete clinical data, few cells, presence of strange material, marked inflammatory or hemorrhagic component, excessive cytolisis, absence of endocervical component in premenopausal women with  cervix, material that is not representative of the anatomic place, … etc). In the cases in which the sample is considered to be less adequate, the pathologist may decide to repeat the smear or to do other kind of follow-up, depending on the clinical opinion.

Lastly, the sample considered as unsatisfactory smear: The reasons are:

1. Lack of identification: when in the smear or in the application form, the patient is not identified.

2. Damage in the sample preventing the processing.

3. Few cells. Less than 10% of well-conserved cellular elements

4. Plenty of hematic, inflammatory component, contaminants … etc. this kind of sample has to be repeated in all cases.

Nevertheless, it should be stressed that none of the smears with epithelial alterations should be considered unsatisfactory, and so, the cellular alterations have to be informed.

QUALITY OF DIAGNOSIS.

To get or to maintain a good diagnostic quality the cytological laboratory has to undergo a control system that comprises the following rules:

1.
INTERNAL QUALITY CONTROL

· Rescreening: usual examination of 10% of the smears considered by the cytotechnicals as negative; it was originally recommended by the International Academy of Cytology. In this category, the selection of the smears is performed at random and are also included those in which the clinical information may be suggestive of any factor of risk to develop cervical carcinoma. For some authors, the rescreening has not shown to be important in the detection of false negative and it increases the workload of the cytopathologist.

· Detection of false negatives: by revising the filed cytologies (** this quality criteria is not always feasible if the reading centre has a high welfare pressure). Nevertheless, revision is compulsory in the cases of new smear with unexpected abnormalities, with a positive histological diagnosis that is communicated to the laboratory or when abnormal cells are considered to exist but the histological study does not confirm the suspect diagnosis.

· Cytohistological correlation: it is one of the most important ways to guarantee quality in a cytopathological laboratory. In this sense, it is advisable that each laboratory keeps in its files the cytological, histological and therapeutic information about the patient with abnormal smear (premalignant, malignant or alterations induced by it) and that the whole of it is at the pathologists´disposal. Ideally, in the same laboratory smears and biopsies might be studied.

In all the cases in which disagreements are detected in cytological diagnosis, this will be amended, checked and communicated to the specialist who manages the patient.

· Computer-based quality control :quality control curves. The quality control curves are based in the study of the natural variability of the observed data. It can be applied to numerous variables such as workload, dysplasias, infections, false positive, false negative (after the clinical-pathological correlation). Likewise, it allows the individualisation of the data to the staff of the work team.

2.
EXTERNAL QUALITY CONTROL

Other standardised work processes established by other national or international laboratories may also assess the laboratory effectiveness: laboratory credentials, assessment of the statistical annual results …

REGISTER OF RESULTS

· Cytological report protocol: as planned by the Junta de Castilla y León (Regional Board).

· System of report transmission: it has to be performed in collaboration with the public bodies responsible for the programme.

· Laboratory time of response: Ideally, we all who work in the laboratory would like the cytology to remain in the laboratory as little time as possible. The regulation of 1998 of the European Programme Against Cancer considers that the report of the cytology result should not exceed three weeks, starting from the moment when they are sent to the laboratory. But this time will depend mainly on the existence in the laboratory of a proportional relation between the staff and the workload(ideal workload 7000 – 10000 cytologies a year)

INFORMATION RECORDS

· System of record filing

The copies of the reports are kept in ring binders where they are correlatively put in order according to the register number.

· System of cytology filing

In the laboratory, the cervicovaginal smears are kept in filing cabinets for cytologies, where they are correlatively put in order according to the register number.

· Recommended filing time

The smears heave to be kept for a minimum of 5 years in the normal cases and at least 20 years for those cases with important morphological alterations.

· Filing security

Medical secret


Secret is what is kept or meant to be private and out of the sight and knowledge of the rest of the people.


When the implicit or explicit pact or agreement comes from the compliance of your profession is called professional secret, from which comes a promise made before being told a confidence.


Medical secret is the obligation from the confidence that the patients tell to their doctor. It does not only include what the doctor has been told, but everything has seen or heard in the different professional services.

Data protection:

The Spanish law refers, in the legal code, to the medical secret and privacy protection:

· Spanish Constitution, article 18

· Civil Protection Law about Honour and Privacy

· Health General Law1986 articles 10, 12, 111.6

· LO 5/1992

· Law 15/1999

· Law 41/2002

Next, we are going to refer to the European regulations about it:


Legislation 95/46/UE about the protection of individual on the treatment of personal data and on free movement: it prohibits the management of data related to health , except when the management of data is necessary for the prevention or medical diagnosis, medical care provided it is subject to professional secret. It urges, at the same time, the States to establish the adequate measures for the protection of personal data against unauthorised destruction, modification, lost or spreading.


Legislation 97/66/UE related to personal data management and privacy protection in communications, where it is established that a public communication service supplier will take the technical and management adequate measures to preserve the security and urges the States to develop legal regulations about it.


Recommendation of the Council of Europe about medical data protection which defines medical data as related to an individual’s health. It includes respect for privacy, so that medical data have to be collected and processed by health professionals, while file administrators just collect and process medical data when they are subject to confidentiality rules comparable to the ones related to the health professionals. It states that the affected people have to be informed about the existence of the file and the purpose for which they are going to be processed. The affected people will be given the information individually. This document also refers to the informed consent , to the legal situations when the data may be communicated, as in cases of public health. It also recommends the States to take the appropriate measures for the protection of the files. Lastly, it establishes guidelines about the use of data with scientific purpose, recommending the consent of those interested, or no reference to data that will allow identifying the holder.

QUALITY CONTROL

Quality control in the cytology laboratory has as basic aims:

1. Getting a reliability grade that guarantees the quality of the work performed in the laboratory.

2. Guarantee the patients care.

The internal quality control in the laboratory is based in the compliance of the following measures:

1. Review of the application form for cytological study, to be sure that all the important clinical data of the patient are there, and identification of the sample.

All the application forms with mistakes in the personal details or the identification of the samples will be returned.

2. Correct labelling of the samples according to the number of register previously given to them

3. Checking that the sample is technically correct, with appropriate extension fixing and dyeing.

4. Periodical review and change of the dyeing liquids, as well as control of the working of the rest of automated machinery (dyes, assembler … etc) by the technical responsible for the laboratory (engineer in Pathological Anatomy and Cytology).

5. Establishing a maximal number of smears to be analysed by each engineer, according to their capacity and the period of time devoted to that study, based in the following formula (CLIA ´88):

Maximum quantity of slides = Number of hours examining slides x 100 / 8

** This quality criteria is not always feasible due to the high welfare pressure of the diagnosis centre, because we currently carry out a mean of 15000 cytologies a year per engineer.

6. A pathologist should review daily all the cases interpreted by the cytotechnicians as reactive, reparative, ASCUS, AGUS, SIL and carcinomas.

7. Particularised follow-up of the cases that need special attention (such as exchange of opinion with specialists and pathologists of the diagnosis centre) because there is some kind of inconsistency with clinical data or because of some conflicts with the pathological background.

8. Meetings every fifteen days with the pathologists and cytotechnicians about some of the pathological cases from the daily reviews that need more dialogue to promote continuous retraining among the cytotechnicians. With this purpose, we have a room for anatomoclinical meetings with digital motorized microscopes, as well as digital photography equipment for clear training purposes.

9. Review of, at least, 10% of the smears considered by the cytotechnicals as negative. In this category, the selection of the smears is performed at random and are also included those in which the clinical information may be suggestive of any factor of risk to develop cervical carcinoma.

10. Cytological / histological / microbiological correlation: the cytological findings interpreted as premalignant or malignant, or alterations induced by HPV, will be compared to the microbiological findings and findings in biopsies communicated to this laboratory.

11. In all the cases in which disagreements are detected in cytological diagnosis, this will be amended, checked and communicated to the specialist who manages the patient.

12. Attendance of the staff to conferences, courses and meetings promoted by the different associations and professional associations , provided that the welfare pressure and funds allow it.
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