MONITORING

Guglielmo Ronco. 

Unit of Cancer Epidemiology. CPO Piemonte , Torino, Italy

Cervical screening is a complex process in which different co-ordinated steps must be performed and intermediate operational tasks need to be reached in order to obtain the desired final outcomes.

Monitoring is the process of ongoing evaluation to determine the quality of these steps and whether a programme is achieving these intermediate objectives. For this purpose “process measures” are used. Of themselves these process measures are not indicators of the success of the programme. Rather they indicate whether or not the programme is on the route to ultimate success as, unless they are achieved, the programme is unlikely to be successful.

Monitoring provides early feed-back in order to timely react and to make the needed changes. 

Therefore monitoring should be an ongoing activity, carried out as an integral part of the programme. This is however needed, independently of the fact that screening tests are done on women’s initiative or after an active invitation. 

In order to allow effective governance  there is a need to describe the situation at the population level, therefore including both the activity resulting from a formally organised programme and “spontaneous” (“opportunistic”) activity.  This is particularly true for cervical screening, as in many European countries “opportunistic” activity is widespread. On the other hand difficulties in obtaining data from opportunistic activity can be expected, especially when a large number of subjects (laboratories, gynaecologists) are involved in such opportunistic activity.  

The final objective of cervical screening is reducing incidence and mortality from cervical cancer, with the lowest burden and adverse effects for women (human costs) and at the lowest economic cost. 

For reaching these final objectives the following conditions are needed:

1) Women must be screened and this must occur at the planned intervals (3 of 5 years are recommended in Europe). This is an obvious requirement in order to have an impact at the population level. Even a screening programme well conducted under every other aspect and intrinsically effective will provide benefits only to the population actually screened and its effects will be the more diluted the smaller this population is. In many situations not having been screened proved to be the cause for the great majority of invasive cervical cancers. Screening at too long intervals will reduce protection. Screening at too short intervals will increase costs and the probability of adverse effects with small advantage in terms of protection.

2) The screening test must be valid (sensitive and specific). For any screening to be effective, it is essential both that diagnosis is earlier and that treatment carried out at such stage is more effective (and possibly less invasive) than that done at symptom appearance. Potentially, both requirements can be reached, in large measure, in a cervical screening programme: the great majority of cases which would become invasive cancers, can be detected as pre-invasive lesions and effectively be treated. Given screening intervals, the actual diagnostic lead-time depends on  the test sensitivity obtained on the field. On the other hand, low specificity will result in a high number of women having repeat cytology or colposcopy performed and, potentially, receiving useless treatments, therefore in high human and economic costs.

3) Diagnostic work-up and treatment must be adequate. It is above all essential that diagnostic work-up and treatment are carried out when needed (an earlier diagnosis by itself, without intervention, will obviously not change the natural history of the case) and they must be of good quality. The absence of adequate follow-up and treatment has proved to be one of the most frequent reasons for failure of screening programmes. On the other hand, there is a real risk of over-treatment, and in particular of unnecessary radical interventions, which must definitively to be avoided.

Above these conditions, women’s satisfaction must be pursued. Accessibility and acceptability of screening services, quality and timeliness of result communication etc. are not only means of improving participation to screening and to diagnostic assessment and treatment when needed but have a value as themselves in terms of burden on women.  

The above-illustrated conditions depend, in their turn, on others. The proportion of women screened, for instance, also depends on the proportion of women actually subjected to active invitation and on the compliance with such invitations. In its turn, the latter depends, among other factors, on the proportion of undelivered invitations (i.e. on the quality of invitation lists). The fact that diagnostic work-up and treatment are done when needed also depends on effective communication of results.

The number of such intermediate targets and of the parameters that can be collected in order to monitor them is potentially very large. We tried to propose some essential ones, more directly describing if the main conditions for success described above are reached. Supplementary information can be collected in the starting phases or in order to explain the reasons for abnormalities observed by monitoring.

In any case, as stated above, the present chapter deals with parameters describing the results, although intermediate, of screening activity. Another approach to describing quality is providing “best practice” rules in terms of structure or procedures and verifying if they are actually followed. The chapter on accreditation deals with this approach.

The content of this chapter partly overlaps with the description of quality assurance procedures for specific screening steps. Monitoring is only part of quality assurance procedures. On one hand some of the parameters and tables described here can be applied to single structures (taking into account problems deriving from small size and therefore random variation). For example specificity or Positive Predictive Value can be computed by laboratory that reported the smear or even by screener. On the other hand it must be kept in mind that, in order to provide correct measures, data need to be collected at a population level. For example PPV can be correctly computed only when considering all biopsies related to the studied cytological tests, including those interpreted in different units. The relevance of this problem depends on local conditions. 

The present European situation is of different monitoring systems implemented at a national or regional level and of a lack of monitoring from many areas. This prevents or makes difficult comparisons between different European areas and member states. One of the purposes of the present guidelines is providing standardisation of the parameters collected and of the method in which they are computed. For this purpose standard tables of aggregated data to be periodically produced and performance parameters, most of which can be computed from such tables,  are proposed.  

Another problem in comparability relates to the variability in the organisation of screening and in screening practice (eg. the protocols of  management of abnormal smears). This can result in obvious differences in parameter values. For this reasons it is also suggested to collect additional data not directly needed to compute the proposed parameters but useful as “covariables” to interpret the parameter values.

As monitoring should be a continuous, on-going activity, it should be based on routinely active, population-based and comprehensive information systems. One of  the main purposes of the screening information system is indeed providing data for monitoring. Therefore it should be designed in order to provide the needed data. Chapter 2.4 deals with this aspect (Note: Check consistency between sub-chapters. Problems with current systems: data on recommended actions, data on colposcopies, data on opportunistic activity).  Such information and registrations systems are active in different European areas, although with different features, while they are completely lacking in other areas. In absence of population-based information systems specific surveys may provide some of the needed information.

A) TABLES

The following tables are hierarchical, in that women included in each table must in general represent a sub-population of women included in the previous ones (e.g. women referred for colposcopy should be also included as screened women, women actually having colposcopy among those referred for it and women with an histologically confirmed CIN among  those having had colposcopy). This allows using previous tables as denominators for the following tables in order to correctly compute the performance parameters listed in the next section.

Target Population 
Definition of the target population

	Area
	

	Month and year activity started
	

	Age of start of  invitation
	

	Age of end of invitation
	

	What is the recommended interval between negative tests?
	

	Groups excluded (e.g. histerectomised)       
	


Table 1

Number of women in the target population (at  __/__/__ ) 

As target population we mean the whole female population included in the screening  programme age range and resident in the programme area. Not only the population contacted in one activity year.
	AGE GROUP
	NUMBER OF WOMEN

	<25
	

	25-34
	

	35-44
	

	45-54
	

	55-64
	

	>64
	


(Note: “cleaning” for groups excluded (e.g histerectomised)?)

Note 

Compliance  to Invitation 

	Does the programme invite
	a ( Every woman, independently of Pap-test history (not considering exclusion due to other causes, e.g.. hysterectomy)

b ( Only the women who hadn’t the test within the recommended screening interval (three years).

c ( Every woman except those who  had a recent Pap test (within six months or one year) 

d ( Other (specify)________________________________________



	Does the invitation include
	a ( a pre-fixed modifiable appointment

b ( an invitation to get in touch with the programme to arrange one

c ( Other (specify)________________________________________ 



	Are non-compliers  reminded
	(YES       (NO


Table 2  No women from the target population invited and No among them who complied

	age range
	number of women invited 
	number of compliers

	<25
	
	

	25-29
	
	

	30-34
	
	

	35-39
	
	

	40-44
	
	

	45-49
	
	

	50-54
	
	

	55-59
	
	

	60-64
	
	

	65+
	
	

	TOT 
	
	


Consider as compliers invited women who had at least one cervical cytology after the invitation and within the date stated below
	Period of invitation considered
	From 

To

	Testing period considered. 
	From invitation up to   


Number of screened women

Table 3 Number of screened women
Considered period  from __/__/_____  to __/__/____

	age range
	1° screening
	following screenings ***
	total

	<25
	
	
	

	25-29
	
	
	

	30-34
	
	
	

	35-39
	
	
	

	40-44
	
	
	

	45-49
	
	
	

	50-54
	
	
	

	55-59
	
	
	

	60-64
	
	
	

	65+
	
	
	

	TOT 
	
	
	


Include all women who had at least one screening test in the considered period.

 Include in the “following screenings” column only the women who had at least a test more than two years before the date of the current test (at least one test done, not only invitation). Otherwise include them in the ‘1° screening’ column (also uncertain cases). Use the same definition in all the following tables. 

Do data include:

a ( All women in the target population who underwent at least one test during the  stated  interval, independently of  having been invited

b ( Only the women who underwent a test further to invitation 

c ( Other (specify)________________________________________ 

If data do not include all women an estimate of the number of women screened but not included should be provided. 

Morphologic result of cytological smears 

Table 4

Report the result of all smears from screened woman 

If a woman had repeat tests, include all tests done during the considered period. 

Report one only result per smear (the most severe)

	Cytological Diagnosis 
	age

	
	<25
	25-29
	30-34
	35-39
	40-44
	45-49
	50-54
	55-59
	60-64
	65+
	Tot

	Malignant tumour

Cells
	
	
	
	
	
	
	
	
	
	
	

	 High grade intraephitelial lesion

(HSIL)
	
	
	
	
	
	
	
	
	
	
	

	Low grade intraephitelial lesion

(LSIL)
	
	
	
	
	
	
	
	
	
	
	

	ASC-H
	
	
	
	
	
	
	
	
	
	
	

	ASC-US
	
	
	
	
	
	
	
	
	
	
	

	Atypical glandular cells of undetermined significance

(AGUS)
	
	
	
	
	
	
	
	
	
	
	

	Negative for intraepithelial lesions
	
	
	
	
	
	
	
	
	
	
	

	Unsatisfactory


	
	
	
	
	
	
	
	
	
	
	

	Total


	
	
	
	
	
	
	
	
	
	
	


If the Bethesda classification is not used results should be convert to it (see xxxxxx)

Operational result of cytological smears 

Cases referred for a cytology repeat according to the local protocol 
	CYTOLOGICAL DIAGNOSIS 


	WOMEN REFERRED FOR REPEAT CYTOLOGY ACCORDING TO PROTOCOL

	
	NO


	YES ALL
	ONLY SOMEONE (SPECIFY)

	Unsatisfactory
	
	
	

	LSIL
	
	
	

	ASC-H
	
	
	

	AGUS
	
	
	

	ASC-US 
	
	
	

	OTHER (specify -fill one line per reason )
	
	
	

	
	
	
	

	
	
	
	


Cases referred for a colposcopy according to the local protocol 
	CYTOLOGICAL DIAGNOSIS 


	WOMEN REFERRED FOR COLPOSCOPY ACCORDING TO PROTOCOL

	
	NO


	YES

ALL
	ONLY SOME

	
	
	
	ONLY  AT REPEATED TEST
	ONLY AFTER HPV TRIAGING
	OTHER CRITERIA

(SPECIFY)

	INVASIVE CANCER
	
	
	
	
	

	HSIL 
	
	
	
	
	

	LSIL 
	
	
	
	
	

	ASC-H
	
	
	
	
	

	AGUS
	
	
	
	
	

	ASC-US 
	
	
	
	
	

	OTHER (specify -fill one line per reason )
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Table 5        NUMBER OF WOMEN REFERRED FOR REPEAT CYTOLOGY

Include the women referred for repeat cytology among those screened

Include each women only once 

Repeat the table for  women at first screening and women at following screenings (see definition above)

	age
	reason for referral  

	
	UNSATISFACTORY
	HIGH GRADE SIL 
	LOW GRADE SIL
	ASC-H/

ASC-US/

AGUS
	OTHER (specify)
	TOTAL

	<25
	
	
	
	
	
	

	25-29
	
	
	
	
	
	

	30-34
	
	
	
	
	
	

	35-39
	
	
	
	
	
	

	40-44
	
	
	
	
	
	

	45-49
	
	
	
	
	
	

	50-54
	
	
	
	
	
	

	55-59
	
	
	
	
	
	

	60-64
	
	
	
	
	
	

	65+
	
	
	
	
	
	

	Total
	
	
	
	
	
	


Table 6  NUMBER OF WOMEN REFERRED FOR COLPOSCOPY

Include the women referred for colposcopy among those screened.

Include referrals arising either from first or from repeat (follow-up) cytology 

Include each woman only once 

Repeat the table for  women at first screening and women at following screenings (see definition above)

	age
	reason for referral  

	
	INVASIVE CANCER CYTOLOGY 
	HIGH GRADE SIL 
	LOW GRADE SIL
	ASC-H/

ASC-US/

AGUS
	OTHER (specify)
	TOTAL

	<25
	
	
	
	
	
	

	25-29
	
	
	
	
	
	

	30-34
	
	
	
	
	
	

	35-39
	
	
	
	
	
	

	40-44
	
	
	
	
	
	

	45-49
	
	
	
	
	
	

	50-54
	
	
	
	
	
	

	55-59
	
	
	
	
	
	

	60-64
	
	
	
	
	
	

	65+
	
	
	
	
	
	

	Total
	
	
	
	
	
	


Diagnosis (colposcopy and histology) 

Table 7    COMPLIANCE TO REPEAT CYTOLOGY 

Include screened women (see above) referred for repeat cytology

Repeat the table for  women at first screening and women at following screenings (see definition above)
	 REASON OF REFERRAL

(CYTOLOGY)


	N.

 REFERRED 

WOMEN
	Interval>= 3 months from recommended term 
	Interval <3 months from recommended term

	
	
	CITOLOGY  DONE
	CITOLOGY

NOT DONE
	

	INVASIVE CA
	
	
	
	

	HSIL
	
	
	
	

	LSIL
	
	
	
	

	ASC-H/

ASC-US/AGUS
	
	
	
	

	OTHER
	
	
	
	

	Total
	
	
	
	


Table 8  COMPLIANCE TO COLPOSCOPY 

Include screened women (see above) referred for colposcopy

Consider as compliers women who underwent a colposcopy after referral and within the date specified below

Repeat the table for  women at first screening and women at following screenings (see definition above)

Period for colposcopy performance considered: up to __/__/__

	 REASON OF REFERRAL

(CYTOLOGY)


	N.

 REFERRED 

WOMEN
	 COLPOSCOPY  DONE
	NO

COLPOSCOPY

DONE

	
	
	IN REFERENCE CENTRES
	ELSEWHERE
	

	INVASIVE CA
	
	
	
	

	HSIL
	
	
	
	

	LSIL
	
	
	
	

	ASC-H/

ASC-US/AGUS
	
	
	
	

	OTHER
	
	
	
	

	Total
	
	
	
	


TABLE 9  CYTOLOGY/HISTOLOGY CORRELATION

Consider only woman who underwent a colposcopy

Include only one observation per woman who underwent colposcopy, even if she underwent more than one  (or more than one biopsy).  


Consider the cytological test that caused referral for a colposcopy 

Consider the most severe histological test  within a year from the cytology that caused referral

Repeat the table for  women at first screening and women at following screenings (see definition above)
	CYTOLOGY(a)
	HISTOLOGY(b)



	
	Invasive 

Cancer
	CIN 2/

CIN 3
	AdenoCa in situ
	CIN 1
	Unsatisfactory
	No CIN nor

Cancer
	Biopsy not performed 
	Total

	Invasive Cancer
	
	
	
	
	
	
	
	

	 HSIL
	
	
	
	
	
	
	
	

	LSIL
	
	
	
	
	
	
	
	

	ASC-H/ASC-US/ AGUS


	
	
	
	
	
	
	
	

	ASCUS 
	
	
	
	
	
	
	
	

	OTHER 
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	


TABLE 10     WOMEN WITH HISTOLOGICALLY CONFIRMED CIN/INVASIVE CANCER BY AGE GROUP

Include women with histologically confirmed CIN or invasive cancer among those screened

Include only one observation per woman even if she underwent more than one colposcopy (or more than one biopsy).  Consider the most severe histological test  within a year from the cytology that caused referral.

Repeat the table for  women at first screening and women at following screenings (see definition above)
	AGE
	HISTOLOGICAL DIAGNOSIS 

	
	Invasive Cancer
	AdenoCa in situ
	CIN 3
	CIN 2
	CIN1
	TOT

	<25
	
	
	
	
	
	

	25-29
	
	
	
	
	
	

	30-34
	
	
	
	
	
	

	35-39
	
	
	
	
	
	

	40-44
	
	
	
	
	
	

	45-49
	
	
	
	
	
	

	50-54
	
	
	
	
	
	

	55-59
	
	
	
	
	
	

	60-64
	
	
	
	
	
	

	65+
	
	
	
	
	
	

	TOT
	
	
	
	
	
	


Treatment 

 Table 11 Treatment performed for CIN/Invasive Cancer
Include  cases included in the previous table (i.e. those deriving from the “screened population” ) 

In any case, some differences from the previous can exist because the histology reported there can be that on the surgical specimen. Include also cases treated without previous biopsy and with negative histology on the surgical specimen.

Report the first treatment
	 TREATMENT
	 HISTOLOGY

(Consider the most severe histology  before treatment)

	
	No Biopsy 

(See and treat)
	CIN1(*)
	CIN2(*)
	CIN3(*)
	Adeno ca in situ
	Invasive Cancer
	TOTAL

	Laser  Vaporisation 
	
	
	
	
	
	
	

	Excision by radio-frequency device (loop, needle,  includes conisation)
	
	
	
	
	
	
	

	Cryotherapy
	
	
	
	
	
	
	

	Cold knife conisation
	
	
	
	
	
	
	

	Leep+Laser
	
	
	
	
	
	
	

	Laser Conisation 
	
	
	
	
	
	
	

	Hysterectomy
	
	
	
	
	
	
	

	Diathermocoagulation
	
	
	
	
	
	
	

	Other(For each treatment not included in the list fill a line, specifying the treatment.)
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Not Treated – no treatment recommended (1)
	
	
	
	
	
	
	

	Not Treated – Treatment recommended from <3 months(1)
	
	
	
	
	
	
	

	Not Treated – treatment recommended from >=3 months(1)
	
	
	
	
	
	
	

	Treatment unknown (2)
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	


(1) “no treatment” means that it is known the woman was not treated

(2) treatment unknown” means that it is not know what the woman did (including if treated or not or which treatment was done).

Table 12 Cytological follow-up of women treated for CIN 2/3

Include women treated for CIN2 or CIN 3 or AdenoCa in situ according to the previous table 

	Treatment performed
	Interval from treatment >=6 months
	Interval from treatment <6 months

	
	Cytology=no SIL
	Cytology=no SIL
	Cytology not available
	

	Laser  Vaporisation 
	
	
	
	

	Excision by radio-frequency device (loop, needle,  includes conisation)
	
	
	
	

	Cryotherapy
	
	
	
	

	Cold knife conisation
	
	
	
	

	Leep+Laser
	
	
	
	

	Laser Conisation 
	
	
	
	

	Hysterectomy
	
	
	
	

	Diathermocoagulation
	
	
	
	

	Other(For each treatment not included in the list fill a line, specifying the treatment.)
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Total
	
	
	
	


B) PERFORMANCE PARAMETERS

	WOMEN SCREENED – TEST CONSUMPTION 

	INDICATOR
	 DEFINITION/SPECIFICATIONS

	Formal programme extension
	No women included in formal  programme

---------------------------------------------------

No women in potential target population

(Note: meaningful at State or Regional level. Provide operational definition for “included in formal programme”) 



	Invitation 
	A)If all women are invited:

No women in target population invited

-----------------------------------------------

No women in target population

Obtain from tables 2 (numerator) and  1 (denominator)

On average 1/3 each year with 3-year intervals (1/5 with 5-year interval)

B) If only “uncovered” women invited:

No uncovered women from target population invited

---------------------------------------------------------------

No uncovered women from target population.

(Note: Check for case B. Depends on local invitation scheme.  Data source for  this case? Additional  tables needed)

Also by 5-year age group and specifically for the subgroup 35-54 years



	Screened women


	No women in target population screened at least once in defined interval (3 or 5 years)

-----------------------------------------------------------------------------------------------------

No women in target population

Consider target population at a given date and women screened for the stated period backwards from that date.

By

a) Organised Programme

· Invited

· not invited

b) Not organised programme

Also by 5-year age group and specifically for the subgroup 35-54 years

(Note: not directly computable from tables. On the other hand plausibly  not to be produced with the same time schedule) 

	Compliance to invitation
	No Invited women screened

----------------------------------------

No invited women

Consider women invited in a given period and those among them screened until a given time interval from the end of such period (6 months? 4 months? Clearly compliance increases with increasing interval).  

Obtain from table 2

	 Smear consumption
	No test in 3(5) years from the target population

------------------------------------------------------------------------------

No women from the target population screened in the same period

(Note: not directly computable from tables. On the other hand plausibly  not to be produced with the same time schedule)


The most relevant parameter is the proportion of women in the target population actually screened at least once during the standard test interval according the local screening policy (3 or 5 years). This parameter is frequently reported as “coverage”. Directly measuring it implies the registration on computerised support of all cytologies and the possibility to link those related to the same woman. There can be problems related to completeness of registration, in particular for tests performed outside the formally organised programme. Estimates obtained by ad hoc-surveys can represent a surrogate. 

Coverage, should be computed by age group. In particular it should be computed restricted to the subgroup of women aged 35-54 for whom evidence of screening effectiveness is more clear. 

In order to reach high coverage it is needed that screening actually reaches the entire target population. If all women are invited this means that all the target population must have been invited every three (or five) years, therefore about one third (or 1/5) per year. 

Compliance to invitation is a less relevant parameter than “coverage” given the widespread diffusion of opportunistic cervical screening. In addition it is expected to change in relation ot whether all women or only those not spontaneously screened are invited. However compliance provides a measure of the benefit obtained by sending invitations. In addition it provides a measure of the perceived quality of the programme in the population. 

A measure of test consumption is also essential. A large excess of smears per screened woman compared to that expected according to the existing protocol has been observed in many countries (van Ballegooijen et al Eur.J.Cancer). This leads to cost-inefficient screening.  As for “coverage” a complete registration of smears is needed in order to produce reliable measures and similar under-estimate can result by incompleteness of registration, particularly of smears performed outside the formally organised programme.  Also in this case estimates obtained by ad-hoc surveys can represent a surrogate.   

	SCREENING TEST  (CYTOLOGY)

	REERRAL RATE  FOR REPEAT CYTOLOGY 


	No screened women advised to repeat test at interval shorter than regular (by cytology)

--------------------------------------------------------------------------------------------------------

No screened women

Obtain from tables 5 (numerator) and 3 (denominator)

By cytology that caused the recommendation to repeat

By women at first or following screens

	REFERRAL RATE FOR COLPOSCOPY


	No screened women referred for colposcopy(by cytology)

---------------------------------------------------------------------

No screened women

Obtain from tables 6 (numerator) and 3 (denominator)

By cytology that caused the recommendation to repeat

By women at first or following screens

	POSITIVE PREDICTIVE VALUE


	 No women who had colposcopy with histologically confirmed CINII+

-------------------------------------------------------------------------------------

 No women who had colposcopy

Obtain from table 9.

By cytology  (ASCUS+, LSIL+, HSIL+) and overall (all women referred for colposcopy)

By women at first or following screens

	SPECIFICITY
	Number of screened  women not referred for colposcopy 

-----------------------------------------------------------------------------------

number of screened women with no histologically  confirmed CINII+.

By cytology  (ASCUS+, LSIL+, HSIL+) and overall (all women referred for colposcopy)

By women at first or following screens

	DETECTION RATE

 
	No screened women with histologically confirmed CIN

-------------------------------------------------------------------

No screened women 

Obtain from tables 10 (numerator and 3 (denominator)

By 

    CIN I

    CIN II-III

    Invasive Ca

By women at first or following screens


The referral rate for repeat cytology and for colposcopy are measures not only of economic cost but also of burden on women (anxiety, time consumption), that must be kept as low as possible. Of course, in addition to PPV, they largely depend on the prevalence of disease (that in its turn also depends on previous screening history of women) and on the protocols locally adopted. For this reason they should be computed by cytology that caused the referral and separately for women at first and at following screenings . 

Referral rate for repeat cytology because of unsatisfactory smear approximates the proportion of unsatisfactory smears, that is also related to smear taking quality.

The Positive Predictive Value (PPV) of  histologically CIN II+ directly provides an estimate of the cost, in terms of colposcopies to be performed in order to find one lesion needing treatment (this is the reciprocal of PPV). The correct denominator is the number of women actually having had colposcopy. Using the number of women referred for colposcopy implies an underestimate proportional to non-compliance. Simply considering the number of women having had a given cytology is expected to cause problems, as in many programmes only part of women with a given cytology are referred for colposcopy.

Of course overall PPV for all women referred for colposcopy largely depends on the local protocol for colposcopy referral. Therefore it should be computed by cytological category. As well known, for given sensitivity and specificity PPV depends on prevalence of disease. This is a reason for providing different measures for women at first and at following screenings. 

However PPV is expected to be lower in areas where disease is less frequent. For this reason, in order to allow comparisons between the performance of cytology interpretation in different areas also specificity should be computed. Indeed  specificity can only be approximated assuming that all cytologically negative women are true negatives for CIN, i.e. that sensitivity is 100. Such approximation leads to over-estimating specificity, as more as lower is sensitivity. When considering results, it must be kept in mind that, given the low prevalence of disease, even small decreases in specificity are very relevant as they cause strong losses in PPV.

The Detection Rate  (DR) of CIN (particularly of CIN2+) depends on how many lesions are present in the screened population (therefore on disease prevalence) and on how many of them are actually identified (sensitivity). Even after allowing for different screening histories by producing separate statistics for women at first/subsequent screening and taking into account screening frequency it is not possible to assume that the “baseline” risk is the same in all European states and even within states. Using cancer incidence in absence of screening is practically impossible in European countries. Therefore it is difficult to use the DR as an indicator of sensitivity. In addition, it also depends on variations in criteria of interpretation of histology. Nevertheless DR should be monitored and compared between European screening programmes. This will provide the tool for a descriptive epidemiology of CIN in Europe that, in its turn, can be the basis for generating hypotheses and suggesting ad-hoc in-depth studies. 

However, unfortunately, no parameter simply interpretable as an indicator of sensitivity can be collected within a monitoring system. This makes essential, for cervical screening, activities based on the registration of invasive cancers and on their classification by screening history (including computing the incidence of “interval” cancers).

In addition to this parameters, the distribution of the interval to reporting should be monitored. Given available data on the natural history of cervical cancer it seems implausible that delayes reporting, except extreme, can affect the effectiveness of screening. Nevertheless it represents an aspect of quality that is perceived as relevant by women and can affect rates of participation and anxiety.   

	DIAGNOSTIC ASSESSMENT AND  E TREATMENT

	 COMPLIANCE TO REPEAT CYTOLOGY
	No women actually undergoing repeat cytology 

----------------------------------------------------------

No women referred for repeat cytology 

Obtain from table 7

Consider only women observed for at least 3 months after term recommended for repeat



	COMPLIANCE TO COLPOSCOPY
	No women actually undergoing colposcopy

----------------------------------------------------

No women referred for colposcopy

Obtain from table 8

Consider different intervals after referral (3 months? 6 months?) 

By cytology that caused referral 

	 TREATMENT OF HIGH-GRADE INTRAEPITHELIAL LESIONS
	No women with screen-detected CIN 2/3 treated

----------------------------------------------------------

No women with screen detected CIN2/3

Obtain from table 11

	  FOLLOW-UP OF WOMEN WITH CIN 1
	No women with screen-detected CIN1 in follow-up

----------------------------------------------------------

No women with screen-detected CIN1

Note: Suggested by A.Miller. OK but possibly difficult to measure adequate (complete) follow-up. Depends on f-u. protocol. Define time interval from diagnosis. Maybe not routine monitoring. 

	% HYSTERECTOMIES ON  SCREEN-DETECTED INTRAEPITHELIAL LESIONS
	No women with histological CIN hysterectomised

------------------------------------------------------------

No women with histological CIN

By  histology

CIN I

CIN II

CIN III

Obtain from table 11

	% TREATMENT ON CIN1
	No women with screen-detected CIN 1 treated

----------------------------------------------------------

No women with screen detected CIN1

Obtain from table 11

	 % WITH CYTOLOGY NEGATIVE FOR SIL  6 MONTHS AFTER TREATMENT
	No treated women with negative cytology after 6 months

-----------------------------------------------------------------------

No treated women followed for 6 months

Obtain from table 12.

Consider women treated for CIN2, CIN3 or AdenoCa in situ followed at least 6 months after treatment


An important condition for screening success is that diagnostic assessment is actually performed when needed. Compliance  to colposcopy implies systematic registration of  colposcopies themselves. There should be attention to completeness in order to avoid underestimation. If only colposcopies performed within reference centres are registered, then non-compliers in such centres should be contacted to remind them and to assess if colposcopy was done elsewhere. Compliance to colposcopy should be computed by cytology that caused the referral (it is obviously more relevant for more severe cytology). Clearly, compliance will increase when longer time span after referral is considered. Compliance at different time intervals (3 months? 6 months) should be considered. 

A crucial condition for screening effectiveness is also that treatment is actually  performed when needed, particularly for histologically confirmed CIN2 and 3. 

Avoiding over-treatment is the other important target. The proportion of women with pre-invasive lesions who underwent hysterectomy was considered as a main indicator of this. Indeed some hysterectomies are related to co-existing lesions. These cases should undergo peer-review in order to verify appropriateness of treatment. In addition, relevant differences in the proportion of women with CIN having been hysterectomised suggest that this is the result of differences in local practice.  Low-grade lesions do not need treatment and spontaneously regress in most cases. Therefore only a small proportion should undergo treatment.

Absence of SIL at cytology among treated women has been included as an indicator of short –term quality of treatment. Indeed this can reasonably be routinely monitored. Long-term evaluation of effectiveness of the entire diagnostic assessment/treatment phase should be performed, mainly on the basis of the occurrence of  invasive cancers. This entails linkage of cancer incidence data with screening history (see other chapter).
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