Appendix C Table 1. Evidence Table for Age at Which to Begin Screening (KQ1)


	Study ID
	Objective
	Study design
	Setting
	Prevalence
	Number of patients
Inclusion & exclusion criteria
	Patient characteristics

	Insinga 2004104

	To examine routine cervical cancer screening diagnoses and outcomes on an age-specific basis in a US population
	Observational cohort study

1997-2002 health plan inpatient and outpatient administrative and laboratory data for women enrolled at Kaiser Permanente Northwest (KPNW) in 1998

Incident episode of care associated with particular routine smear defined to begin with initial smear and end when at least nine months had passed without receipt of follow-up smear or other related cervical service
	US

KPNW histology files -- HMO serving greater Portland, OR region

Women attending routine screening
	NA - see outcomes
	227,915 total 1998 KPNW female population
150,052 eligible sample with 2 years continuous health insurance enrollment over 1997-1998
103,476 outcome analysis sample with continuous health plan enrollment over 1997-2002
	(Total KPNW enrolled population)
Ethnicity
White: approx. 90%
Asian: 2.6%
Hispanic: 2.3%
African American: 1.6%
Native American: 0.8%
Other minority: 1.1%

	Sigurdsson 2010225
Sigurdsson 2007105


	To evaluate the value of screening in the age group 20-34 by analyzing trends in preinvasive and invasive disease
	Correlational study

Data from Cancer Detection Clinic registry (preinvasive disease) and Cancer Registry of the Icelandic Cancer Society (invasive disease)

Includes both organized and spontaneous screening results

Screening program characteristics:  
1964 organized screening began
1969 became nationwide, with screening at 2-3 year intervals in 25- to 69-year-olds
1979 intensified with improved call-recall system and improved quality assurance
1988 lower age limit decreased to 20 years
	Iceland

Nationwide screening program registry

Women attending routine screening
	NA - see outcomes
	NA - see outcomes
	NR


	Study ID
	Funding source
	Outcomes
	Other outcomes
	Quality rating
	Applicability

	Insinga 2004104

	Merck Research Laborator-ies
	Outcomes of 1998 abnormal routine smears as % of routine smears
Age        Routine Smears (N)     CIN2      CIN3         False positive smear
15-19              1,046                     0.5        0.2                          3.1
20-24                 852                     0.6        0.2                          3.5
25-29              1,952                     0.6        0.6                          2.1
30-39              5,992                     0.3        0.4                          2.6
40-49              8,405                     0.1        0.1                          2.4
50-59              7,162                     0.1        0.0                          2.3 
60-69              3,543                     0.0        0.0                          1.6
70-79              1,657                     0.0        0.1                          1.8
80+                    288                     0.0        0.0                          2.1
Overall          30,936                     0.3        0.2                          2.4

Only 15 cases of invasive cancer so age-specific rates not reported
	Screening attendance in 1998
Age        Screening per 1,000 female enrollees
15-19                           217.0
20-24                           468.0
25-29                           649.9
30-39                           508.7
40-49                           403.4
50-59                           360.8
60-69                           280.7
70-79                           164.1
80+                                53.3
Overall                         294.7
	 Fair
	Good

	Sigurdsson 2010225
Sigurdsson 2007105

	NR
	Incidence of invasive cancer per 100,000 women in population
Time Period     Age     Incidence   
1964-1988     20-24          2.1                                                
                      25-29        11.8                                              
                      30-34        21.4                                               

                      35-39        38.5
1989-2008     20-24          2.8                                                    
                      25-29        16.6                                               
                      30-34        20.3                                               

                      35-39        22.5* 

Time Period     Age    Stage IA               Stage IB               Stage IIA+   

1964-1988     20-29         2.7                        2.7                         1.1 

                      20-34         4.7                        3.6                         2.4

1989-2008     20-29         6.6*                       2.8                         0.2

                      20-34         8.9*                       4.0                         0.2*

*Significant rate difference between time periods

Detection rate of CIN2 and CIN3 per 1,000 women screened
                                          Women                CIN2                   CIN3
Age        Time Period    Screened (N)        N       Rate          N       Rate
20-24     1979-1988        11,658                30       2.6           94        8.1
               1989-2003       36,224               253      7.0          522     14.4
25-29     1979-1988        22,123                66       2.9         430      19.4
               1989-2003        38,921              179      4.6          928      23.8
30-34     1979-1988        21,077                35       1.7         403       19.1
               1989-2003        40,062              108      2.7          690      17.2

Data not reported for 2004-2008 
	Screening attendance
1979-1988
Age 20-24: 23%
Age 25-29: 62%
Age 30-34: 72%

1989-2003
Age 20-24: 62%
Age 25-29: 78%
Age 30-34: 82%

2008

Age 20-24: 51%

Age 25-39: 63%

Age 30-34: NR
	 Fair
	Good


	Study ID
	Objective
	Study design
	Setting
	Prevalence
	Number of patients
Inclusion & exclusion criteria
	Patient characteristics

	Peto 200432

	To describe the relationship between HPV detection at entry and cytologic and histologic followup 
	Prospective cohort study

Recruitment between 1988 and 1993

Smear and histology results in study database updated from laboratory records at 6-monthly intervals during recruitment and through 1998 for histology results

Date of diagnosis defined as date of first abnormal smear in 2 years preceding histological confirmation of CIN2, CIN3, or cancer

HPV at entry assayed in age- and period-stratified random sample
	UK

Over 100 general practitioners and screening clinics in Greater Manchester area who used Christie Hospital cytology laboratory

Women attending routine screening
	High-risk HPV prevalence
(in random cohort of 6,462 HPV-typed women)

Age         N         % 
15-19      69        20.4
20-24      92        18.2
25-29      93        14.4
30-34      86          6.8
35-39      47          4.9
40-44      28          2.9
45-49      15          2.9
50-54      29          2.6
55-69        1          0.9
Overall  460          7.1
	54,060 women provided samples
49,655 met inclusion criteria

Inclusion: Women of any age attending for routine screening

Exclusion: Inadequate entry smear (3,391), previous CIN3 (505), abnormal smear in preceding year (509)
	NR


	Study ID
	Funding source
	Outcomes
	Other outcomes
	Quality rating
	Applicability

	Peto 200432

	Cancer Research UK
	Prevalence of CIN2 and CIN3+ as % of total smears

Age at                           CIN2                                             CIN3
smear    Prevalence (n)    OR (95% CI)       Prevalence (n)    OR (95% CI) 
20-24      0.59% (56)      1.15 (0.79-1.68)      0.69% (65)       0.84 (0.61-1.15)
25-29      0.57% (63)                1.00               0.96% (107)              1.00
30-34      0.48% (42)      0.81 (0.54-1.20)      1.23% (107)     1.18 (0.90-1.55)
35-39      0.42% (31)      0.68 (0.44-1.05)      0.78% (57)       0.71 (0.51-0.98)
40-44      0.31% (21)      0.48 (0.29-0.80)      0.67% (45)       0.58 (0.40-0.82) 
45-49      0.08% (4)        0.17 (0.04-0.32)      0.37% (19)       0.30 (0.19-0.50)
50-54      0.24% (10)      0.35 (0.18-0.68)      0.28% (12)       0.23 (0.13-0.42)
55+         0.04% (3)        0.05 (0.02-0.16)      0.20% (16)       0.15 (0.09-0.26)
Overall    0.38% (230)                                    0.70% (428)
	Annual incidence of new cases of CIN3+ in women with a screening interval of less than 5 years following a normal smear
(estimated by dividing number of cases by woman-years of followup since last smear)

Age             Incidence per 1,000 per year
15-19                             1.56
20-24                             2.22
25-29                             4.07
30-34                             3.67
35-39                             2.44
40-44                             1.53
45-49                             0.85
50-54                             0.76
55-59                             0.58
60-64                             0.19
65-69                             1.39
	 Fair
	Good

	Study ID
	Objective
	Study design
	Setting
	Prevalence
	Number of patients
Inclusion & exclusion criteria
	Patient characteristics

	Woodman 2001106

	To describe the natural history of incident HPV infection and its temporal relation to the occurrence of cytologic abnormality and development of high-grade CIN
	Prospective cohort study

Recruitment between 1988 and 1992

At study entry, obtained risk factor profile and cervical smear; women asked to reattend at six month intervals for updated risk factor profiles and further cervical and serum samples; median number of visits = 4; median duration of followup = 29 months

Women with cytologic abnormalities referred for colposcopy and biopsy; colposcopic and cytologic surveillance maintained in these patients; treatment postponed until histological evidence of CIN2+, at which point women left study

All stored cervical samples tested for HPV using PCR after clinical followup had ended; tested for 2 low-risk types (6 or 11) and 6 high-risk types (16, 18, 31, 33, 52, and 58); additional tests assigned numerical types not identified by type-specific PCR 
	UK

One Birmingham Brook Advisory Centre

Women who had recently become sexually active
	(during followup)
HPV+ (any): 407/1,075 (37.9%)

HPV+ (HR): 276/1,075 (25.7%)
CIN2: 14/1,075 (1.3%)
CIN3: 14/1,075 (1.3%)
	2,011 enrolled
1,075 in final sample

Inclusion: Aged 15-19 years

Exclusion: Abnormal smear at entry (148), HPV+ at entry (244), HPV+ and abnormal smear at entry (138), provided only 1 sample evaluable for cytology & HPV testing (406)
	Mean Age (SD): 17.5 (1.2)
Ethnicity 
White: 94%
Afro-Caribbean: 3%
South Asian: 2%
Other: 0.2%
Education: NR
Socioeconomic Class (Father's Occupation)
Professional: 6%
Intermediate: 23%
Skilled, Non-manual: 7%
Skilled, Manual: 37%
Partly Skilled: 8%
Unskilled: 2%
Armed Services: 0.1%
Unoccupied: 5%
Inadequately Described: 11%
HIV+: NR
Attended STD Clinic: 2%
Smoking
Non-smoker: 59%
Ex-smoker: 9%
Smoker: 33%
Median duration of sexual activity before study entry: 1 year (range 0-7)


	Study ID
	Funding source
	Outcomes
	Other outcomes
	Quality rating
	Applicability

	Woodman 2001106

	Cancer Research Campaign
	Cumulative risk at three years (95% CI)
Any HPV type: 43.8 (40.1-47.5)
HPV 16: 10.5 (8.3-12.7)
HPV 18: 6.6 (4.8-8.4)
Any cytologic abnormality: 28 (25-32)
Incident cytologic abnormality after first detection of HPV: 33 (26-40)
CIN2+ (after any type of HPV infection): 7.8 (2.7-22.0)
CIN2+ (after HPV 16 infection): 8.5 (3.7-19.2)*
CIN2+ (after HPV 18 infection): 3.3 (1.4-8.1)*

Cumulative risk at five years
Any HPV type: 60%

Risk of CIN2+ by time since first exposure to HPV 16
Relative hazards ratio (95% CI)
Unexposed: 1.00
≤6 months: 5.98 (1.33-26.85)
6-12 months: 18.02 (5.50-59.03)
12-18 months: 14.22 (3.76-53.86)
>18 months: 2.60 (0.75-8.99)

*Controlling for any other HPV exposure
	Median duration of detectability (IQR)
Any HPV type: 13.7 months (8.0-25.4)
HPV 16: 10.3 months (6.8-17.3)
HPV 18: 7.8 months (6.0-12.6)

Median duration of first episode of cytologic abnormality (IQR):
8.7 months (5.8-13.8)

Median time to diagnosis of CIN2+ from study entry:
36.1 months (range 6.6-104.0)

Median time to diagnosis of CIN2+ from first detection of HPV:
26 months (range 0-69)

Timing of progression to CIN2+:
During 1st HPV+ episode: 13/28 (46.4%)
During 2nd HPV+ episode: 8/28 (28.6%)
During 3rd HPV+ episode: 1/28 (3.6%)
During 4th HPV+ episode: 1/28 (3.6%)
Remained HPV-: 5/28 (17.9%)
	 Good
	Good


	Study ID
	Objective
	Study design
	Setting
	Prevalence
	Number of patients
Inclusion & exclusion criteria
	Patient characteristics

	Sasieni 200923

	To study the effect of cervical screening on incidence of cervical cancer as a function of age
	Case-control study

Cases with invasive cervical cancer (including micro-invasive) diagnosed between 1990 and 2008

Controls were women ever registered with an NHS GP; in most cases selected randomly 

Controls matched to cases on age and area of residence, and half of controls matched by GP 

Data on screening history abstracted from cervical cytology records in the UK national cervical screening call/recall system (NHS and many private providers)

Smears taken between 1988 and 2008
	UK

Population based

Women diagnosed with ICC identified from histology records at various centers in the UK over differing time periods, a year at a time   

Controls identified from NHS records 
	NR
	4,012 cases

7,889 controls 

Inclusion: Age 20-69

Exclusion: Cases not in the cervical cancer call/recall system
	NR




	Study ID
	Funding source
	Outcomes
	Other outcomes
	Quality rating
	Applicability

	Sasieni 200923

	Cancer Research UK and NHS cervical screening programme
	Protective effect of screening in past against developing cancer in future
Age at diagnosis with ICC

Age at screening

OR*

(95% CI)

25-29

20-21

1.51

(0.95-2.38)

22-24

1.11

(0.83-1.50)

35-39

30-31

0.79

(0.57-1.1)

32-34

0.55**

(0.44-0.69)

45-49

40-41

0.40

(0.27-0.58)

42-44

0.37

(0.29-0.48)

55-59

50-51

0.27

(0.17-0.43)

52-54

0.26

(0.19-0.36)

*Odds ratio estimating risk of cervical cancer in those with screening (in one of two time periods before diagnosis) vs. risk in those without screening in either time period

**Bold indicates statistically significant risk reduction associated with screening


	Screening history for women aged 20-24 at diagnosis (73 participants)

Most cases (93%) younger than 25 were diagnosed with cancer despite screening:

Screen-detected: 32 (44%) (calc)

Interval (last result normal): 15 (21%)

History of abnormal cytology: 21 (29%)

Never screened or lapsed: 5 (7%)

Benefit associated with being screened twice by age 26

Age at diagnosis with ICC

Age at screening

OR for stage IB+ (95% CI)

OR for all stages

(95% CI)

26.5-29

20-22 and 

23-25

0.90 (0.38-2.2)

1.1 

(0.62-2.0)

23-25 only

1.00

(Ref.)

1.00

(Ref.)

 
	Fair
	Good


CI-confidence interval; CIN-cervical intraepithelial neoplasia; GP- general practitioner; HMO-health maintenance organization; HPV-human papillomavirus; ICC- invasive cervical cancer; IQR-inter-quartile range; KPNW-Kaiser Permanente Northwest; NHS- National Health Service; NR-not reported; OR-odds ratio; NA-not applicable; PCR- Polymerase chain reaction; UK-United Kingdom, US-United States

