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Chapter 11. 
SUMMARY TABLE OF KEY PERFORMANCE INDICATORS 


G. Ronco (Italy) and A. Antilla (Finland)


11.0  Executive summary 
11.1 SCREENING INTENSITY 

The most relevant parameter for screening intensity is the proportion of women in the target population actually screened at least once during the standard test interval according to the local screening policy (3 or 5 years). Measuring it directly implies computerised registration  support of all cytology and the possibility to link the findings to the same woman. There can be problems regarding completeness of registration, in particular for tests performed outside the formally organised programme in which case estimates obtained by ad hoc-surveys can be helpful.

Coverage estimates should be computed by age group. In particular it should be computed restricted to the subgroup of women aged 25-65 for whom evidence of screening effectiveness is most clear. In order to reach a high coverage it is necessary for screening to reach the entire target population. If all women are invited, this means that the target population must have been invited every three (or five) years, i.e. about one third (or 1/5) per year. 

Compliance with an invitation may be a less relevant parameter, given the widespread use of opportunistic cervical screening. But, it is participation in an organised screening programme, as opposed to opportunistic screening, which has resulted in the greatest decrease in the incidence of cervical cancer!   Compliance will be greatest in the planned screening programme. Compliance provides a measure of the benefit obtained by sending invitations, and in addition it provides a measure of the perceived quality of the programme.  

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 (see section 2.2.1.). This leads to cost-inefficient screening.  As for “coverage” a complete registration of smears is needed in order to produce reliable measures. Under-estimates  can result also from  incompleteness of registration, particularly of smears performed outside the formally organised programme: in this case estimates obtained by ad-hoc surveys can be helpful.
CHARACTERISTICs OF THE Screening test 

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

The referral rate for repeat cytology because of unsatisfactory smears approximates the proportion of unsatisfactory smears which are due to poor quality smear taking. 

The Positive Predictive Value (PPV) of colposcopy referral for  histologically confirmed CIN 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 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 will cause problems, as in many programmes only some of the women with a given cytology are referred for colposcopy.

Overall PPV for all women referred for colposcopy depends largely on the local protocol for colposcopy referral. Therefore it should be computed by cytological category, because for a given sensitivity and specificity, the PPV depends on the  prevalence of disease. This is the reason for providing different measures for women at first and at follow-up screenings. 

However, the 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 specificity should also 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, When considering results, it must be kept in mind that, given the low prevalence of  the 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 and 3) 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 the 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. 

Unfortunately, however, no easily interpretable parameter simply interpretable as an indicator of sensitivity can be collected within a monitoring system, and so it is essential that activities based on the registration of invasive cancers and on their classification by screening history (including computing the incidence of “interval” cancers) be computed.

In addition to these 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 delayed 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.   

11.3  Diagnostic confirmation and treatment

An important condition for the success of a screening programme is that diagnostic assessment is actually performed when needed. Compliance  with 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 with  colposcopy should be computed by the cytology test which caused the referral (it is obviously more relevant for more severe cytology). Clearly, compliance will increase when a longer time span after referral is considered. Compliance at different time intervals 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 the 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 usually need treatment because usually they regress spontaneously: therefore only a small proportion should undergo treatment.

Absence of SIL at cytology follow-up of treated women has been included as an indicator of short –term quality of treatment. Indeed this can reasonably be monitored routinely.  Long-term evaluation of the 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. 

TABLES OF THE PERFORMANCE PARAMETERS IN CERVICAL CANCER SCREENING

	WOMEN SCREENED – SCREENING INTENSITY AND TEST CONSUMPTION 

	INDICATOR
	 DEFINITION/SPECIFICATIONS

	Formal programme extension
	No women included in formal  programme

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

No women in potential target population
Should be filled at State or Regional level. “Included in formal programme” means women who are in the target population of active programmes  



	Invitation 
	A)If all women are invited, irrespective of opportunistic or other previous smears:
No women in target population invited

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

No women in target population
On average 1/3 each year with 3-year intervals (1/5 with 5-year interval)

B) If only “uncovered” women invited (restrict invitations to those without any smear in the screening interval or during other specified time interval):
No uncovered women from target population invited

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

No uncovered women from target population.

Obtain from tables 2 (numerator) and  1 (denominator), chapter 2.5.2. on Monitoring

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

Obtain from table 1, chapter 2.5.2 

	Compliance to invitation
	No Invited women screened

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

No invited women
Consider women invited in a given year and those among them screened until 6 months after the end of such period 

Obtain from table 2, chapter 2.5.2 

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

a) ------------------------------------------------------------------------------

     No women from the target population screened in the same period
b) Distribution of women by number of screening  smears in period.

Include only screening smears (not repeat tests e.g. after unsatisfactory). One test per ‘screening episode’, see glossary.


	SCREENING TEST  (CYTOLOGY)

	Referral 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), chapter 2.5.2

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), chapter 2.5.2

By cytology that caused the recommendation to repeat

By women at first or following screens

	Positive predictive value of colposcopy referral


	 No women who had colposcopy with histologically confirmed CIN

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

 No women who had colposcopy
Obtain from table 9, chapter 2.5.2.

By cytology  (ASCUS+, LSIL+, HSIL+) and overall (all women referred for colposcopy); By  CIN 1, CIN 2, CIN 3, Invasive Ca 

By women at first or following screens

	Test specificity
	Number of screened  women not referred for colposcopy 

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

number of screened women with no histologically  confirmed CIN

By cytology  (ASCUS+, LSIL+, HSIL+) and overall (all women referred for colposcopy); By  CIN 1, CIN 2, CIN 3, Invasive Ca

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), chapter 2.5.2

By  CIN 1, CIN 2, CIN 3, Invasive Ca 

By women at first or following screens


	DIAGNOSTIC ASSESSMENT AND  TREATMENT

	Compliance to repeat cytology 
	No women actually undergoing repeat cytology 

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

No women referred for repeat cytology 

Obtain from table 7, section 2.5.2

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, section 2.5.2

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 or CIN 3 treated

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

No women with screen detected CIN2 or CIN 3

Obtain from table 11, section 2.5.2

	 Follow-up of women with cin 1 
	No women with screen-detected CIN1 in follow-up

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

No women with screen-detected CIN1

 

	% hysterectomised on screen-detected intraepithelial lesions
	No women with histological CIN hysterectomised

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

No women with histological CIN
By  histology CIN 1, CIN 2, CIN 3

Obtain from table 11, section 2.5.2

	% treatment on cin 1
	No women with screen-detected CIN 1 treated

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

No women with screen detected CIN1

Obtain from table 11, section 2.5.2

	 % 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, section 2.5.2.

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