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2.2.1. Evidence-based screening policy for cervical cancer

Evidence based on observational data

Cervix screening is screening for precancerous lesions limited to the cervical mucosa. If this screening works, both the incidence from invasive cervical cancer and the mortality from cervical cancer should consequently decrease. Pap smear screening was, however, never tested in a randomised trial. The most convincing evidence therefore derives from observational studies. Particularly important are data on the time trends in invasive cervical cancer and mortality from cervical cancer from the Nordic countries, where national data are available from the period before screening was implemented. 

Towards the end of the 1960’s both Finland, Sweden and Iceland had nation-wide, organised screening programmes, and the same was true for several Danish counties. Norway in contrast had only organised screening in a single county. From the mid 1960’s a decrease was seen in both the incidence (1) and mortality (2) from cervical cancer in Finland, Sweden, Iceland and Denmark. The incidence from cervical cancer, however, increased in Norway up until the mid 1970’s, after which it declined in line with the development in the other Nordic countries, see Fig. 1. At that time, opportunistic screening had become frequent in Norway. An organised cervical cancer screening programme started in Norway in 1995.

Screening interval

In 1986 the International Agency for Research on Cancer published a study on the incidence of invasive cervical cancer following a negative Pap smear (3). The study was based on data from 10 centres in the world from which individual screening histories were available and could be linked to cancer register data. The organised programmes included in this overview gave a consistent picture, summarised in Table 1. The results in this table provide the theoretical basis for screening for cervical cancer, defining statistically the window in which precursors of potentially invasive lesions can be caught.

The incidence of squamous cell cervical cancer among women who at the age of 35 had two negative smears, returned to the rate in unscreened women about 10 years after the last negative smear. With screening every year, 94% of the expected cases of squamour cell carcinoma could be avoided, with screening every third year 91%, and with screening every fifth year 64%. One can conclude therefore that the value of a screening test is in essence to protect against invasive disease occurring in the next 5 years. It should be stressed, however, that these results of the screening are expected only if the participation rate is 100%, and if all women with non-negative Pap smears undergo adequate assessment and treatment. 

When the incidence pattern of cervical cancer is taken into account, a smear taken between 35 and 64 years of age is more effective in detecting a lesion destined later to become invasive than a smear taken at age 20 years. Table 2 illustrates the effectiveness of different screening policies. The information it contains is useful when deciding screening policy as it enables policy maker to determine the protection offered by a particular screening programme and the resources needed to implement the programme. 

The Europe against Cancer recommendations stated that cervical cancer screening should be offered at least every fifth year, and if resources are available, every third year. Screening more frequently than every three years should be discouraged as it is not cost-effective. In case of limited resources, screening every fifth year with high quality and high compliance is preferable to screening every third year. So far, convincing evidence has not emerged for a change in this policy.

In deciding on the local policy for screening the following exceptions have to be made.

(i) Women treated for cervical intraepithelial neoplasia and invasive cervical cancer should have a Pap smear taken as frequently as is considered clinically necessary.

(ii) Women with symptoms of cervical cancer such as bleeding or discharge should have immediate access to diagnostic procedures.

Age group to be target

The Europe against Cancer programme recommended screening for the age group 25-65 years. The European countries have, however, opted for very different age groups (4), see Table 3.

There is no firm evidence for the optimal age to start screening. An early start will imply treatment of many dysplastic lesions which would untreated never have progressed to invasive cervical cancer. A late start will inevitable imply that some early invasive cancers are missed. A start at the age of 15 as in Luxembourg is too early as the incidence of invasive cancer is virtually zero until the age of 20. A start at the age of 30 might be acceptable in Finland where the incidence in the pre-screening period at the age of 30 was 8 per 100,000. But it might be too late in Denmark where the incidence in the pre-screening period at age of 30 was 30 per 100,000, see Fig. 2. Screening from the age of 25 years seems to be a pragmatic decision. 

There is no firm evidence either for the optimal age to stop screening. During the period where Pap smear screening was a relatively new phenomenon there were still some unscreened older generations, and screening in older ages was therefore justified. In a well screened population, screening beyond the age of 60 is probably not cost-effective.

Limited screening resources should be concentrated to the age range 30-60 years.

The risk of cervical cancer depends on the screening history. A woman with three consecutive negative smears have a much lower risk of developing invasive cervical cancer than a woman with a history including one or more non-negative smears. Based on this, one could consider to individualise the screening recommendations. So far, this has not been implemented in any country, probably due to the risk of introducing confusion about the screening policy.   
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Table 1. Incidence of invasive squamous cell carcinoma of the cervix uteri following two or more smears, as a proportion of the incidence in a comparable unscreened population

	Time since last smear (months)
	Proportional incidence

	0-11
	0,06

	12-23
	0,08

	24-35
	0,12

	36-47
	0,19

	48-59
	0,26

	60-71
	0,28

	72-119
	0,63

	120+
	-1,0


Table 2. The effectiveness of different screening policies. Proportionate reduction in incidence of invasive squamous cell carcinoma of the cervix uteri assuming 100% compliance.

	Policy
	Age group
	% Reduction in cumulative rate in age group
	Numbers of smears per women

	Every 10 years
	25-64
	64
	5

	Every 5 years
	35-64
	70
	6

	Every 5 years
	25-64
	82
	8

	Every 5 years
	20-64
	84
	9

	Every 3 years
	35-64
	78
	10

	Every 3 years
	25-64
	90
	13

	Every 3 years
	20-64
	91
	15

	Every year
	20-64
	93
	45


Table 3. Average annual age standardised mortality from cervical and all uterine cancers per 100,000 related to the recommended screening policy in countries of the European Union.

	
	Mortality from:
	Screening policy:

	
	Cervical cancer
	Uterine cancer
	Age group
	Interval

	Austria
	2.7
	6.8
	20+
	Annual

	Belgium (a)
	2.1
	5.2
	25-64
	3-yearly

	Denmark
	3.9
	7.4
	23-59 (f)
	3-yearly

	England
	3.1
	5.2
	20-64
	5(3)-yearly

	Finland
	1.1
	3.5
	30-60
	5-yearly

	France
	1.5
	4.9
	25-64
	3-yearly

	Germany
	2.9
	5.8
	20+
	Annual

	Greece (b)
	1.0
	3.2
	25-64
	2-3 yearly

	Ireland (c)
	3.3
	5.5
	25-60
	5-yearly

	Italy
	0.8
	4.7
	25-64
	3-yearly

	Luxembourg
	1.3
	4.8
	15+
	Annual

	Netherlands
	1.7
	4.0
	30-60
	5-yearly

	Portugal (d)
	2.6
	6.8
	20-64
	3-yearly

	Spain (d)
	1.8
	4.8
	25-65
	3-yearly

	Sweden
	1.3
	4.4
	23-60
	3-yearly (e)


a) Mortality for 1994 only. Policy related to the Flemish region of belgium.

b) Policy related to pilot studies.

c) Policy planned for one region of the country.

d) Policy for one region of the country only.

e) 5-yearly at ages 50-60 years.

f) corrected.
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