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Norway – cervical cancer screening

≤ 1994: opportunistic cytology screening (25-69 yrs)

≥ 1995: organized cytology screening (25-69 yrs)

2015 – Age group 25-33: cytology screening

– Age group 34-69: HPV-DNA scr. (3 counties)

≥ 2019 – Age group 25-33: cytology screening

– Age group 34-69: national HPV-DNA screening



Incidence CC Norway 1971 – 2015 by age

Data source: Nordcan database

Cytology screening has reduced incidence > 40 yrs

Peak 35-39 years,

no change in inc. < 40 yrs

after 1981 1971-75
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Age



Year

N

CC

< 70

yrs.

N

CC

< 25

yrs.

N

CC

25-39 

yrs.

N women  

< 40 yrs., 

smears < 4 yrs. 

cancer diag.        

% women  < 40 

yrs., normal last 

smear before                    

cancer diagnosis        

2007 206 2 64 43 48.8

2008 243 5 93 65 55.4

2009 260 6 94 62 46.7

2010 278 4 106 67 65.7

2011 259 5 107 66 51.5

2012 278 1 100 56 48.2

2013 243 6 74 40 55.0

2014 306 6 133 75 56.0

2015 338 5 126 67 58.0

2016 301 13 108 62 53.2

Total 2 712 53 1 005 603 57.0

2007-16: 344 w. < 40 yrs., false neg. last smear < 4 yrs. Prior a ca. diag.

Data from annual reports NCR

N cervical cancers among women < 70, < 25, and < 40 yrs., number of women < 40 yrs. 

with smears within 4 years of cancer diagnosis, and proportion (%) of women with 

normal last smear before start of cascade of smears leading to a cancer diagnosis, 

Norway, 2007-2016, and total.





Smith et al. Int J Cancer 2007;121:6:621-31



HPV prevalence CC – Norway 

Kraus I, Molden T, Lie KA, et al. JCM 2006;44:1310-7.

mRNA mRNA DNA DNA Gp5+/Gp6+ ISH All

N=204 N N=204 N N N N

Neg. 16 16 16 16 17 6

16 121 122

18 89% 21 88% 21 78% 93%

31 10 8

33 11 12

45 18 17

35 93% 3 92% 5 92% 97%

52 4 5

58 2 2

6, 26 2

66, 69 2

73 3

51 1 1

HPV 16, 18, 45 ~ 80%



Quality control of cytology in 

cervical cancer screening

a) Rescreen all

b) Rescreen a random sample

c) Rescreen samples positive for 

another detection method /                   

mRNA or DNA test-positive samples



CIN 2+ CIN <=1

>= ASC-US TP FP PPV

Normal FN TN NPV

Sensitivity Specificity

Retesting - program sensitivity

Retest all cytology-negative smears with mRNA test –

Rescreen all smears mRNA-positive  



Ålesund Hospital,                  

Møre and Romsdal Health Trust, 

Ålesund
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Study outline

• Examine all normal smears with a mRNA-test 

if liquid based sampling

• Rescreen all mRNA-positive women

• Age-group 23-39 yrs

Outcomes:

• Workload – need for rescreening

• Increase in screening sensitivity of CIN 2+

PreTect SEE, mRNA test, targeting HPV 16, 18, 45

Inclusion period: April 5th, 2013 thru Sept. 15, 2014

Follow-up: one screening round thru Dec. 31, 2017



Normal ASC-

US

LSIL HSIL ASC-H AGUS ACIS Total

Not mRNA

tested

mRNA

tested

n n n n n n n n N

2 401 1 444 370 82 35 32 1 1 4 366

55.0% 33.1% 8.5% 1.9% 0.8% 0.7% 0.02% 0.02% 100.0%

Index smear

mRNA (+) 28

1.9%

23 2 2 1

HPV 16 19 1 1

HPV 18 5 1 1

HPV 45 1

and mRNA HPV positivity



Compliance with triage/follow-up

SEE-

positive-

arm

ASCUS/

LSIL-arm 

HSIL-

arm

Index smear N=28 N=452 N=69

% % %

No follow-up 0 8 3

Incomplete follow-up 0 4 3

Back to screening 29 44 0

Biopsies – not indicated 0 8 0

Biopsies - indicated 71 36 94



Status referral to biopsy/outcome biopsy

Screening 

cytology

SEE-

positive-

arm

ASCUS/

LSIL-

arm

HSIL-

arm

Outcome 

referral 

to biopsy

Screening indication for biopsy

Yes Yes No Yes

N=20 N=164 N=36 N=69

Not met for 

biopsy
0 0 0 2

Cytology 

follow-up
0 61 0 2

Highest 

histology
N=20 N=103 N=36 N=65

Normal 5 18 6 2

CIN 1 6 25 5 2

CIN 2 1 8 9 6

CIN 3 8 51 15 53

Sq. CC 0 1 1 1

Adenonc. 0 0 0 1

CIN2+ (%) 45.0 61.2 93.9



Outcome

CIN 2+

Biopsy 

collected

Normal 

cytology –

not HPV 

tested

See-

positive-

arm

ASC-US/

LSIL-

arm

HSIL-

arm Total

Detection 

rate

(95% CI)

N=2 401 N=1 444 N=416 N=36 N=69 N=4 366

As indicated 60 61 121 2.8 (2.3-3.2)

As practiced 60 25 61 146 3.3 (2.8-3.9)

+ rescreening 15* 9 60 25 61 170 3.9 (3.3-4.4)

CIN3+

As indicated 52 55 107 2.5 (2.0-2.9)

As practiced 52 16 55 123 2.8 (2.3-3.3)

+ rescreening 13.3* 8 52 16 55 144.3 3.3 (2.8-3.8)

Detection rates of CIN2+/CIN3+ in study population from 

a) Indicated referrals

b) As practiced

c) As practiced + rescreening + assumption that SEE-positivity (1.9%) 

was similar in untested women with normal cytology



Detection rates and increase in program sensitivity

Age

23-39 yrs

Detection rates

Difference 95% (CI)As practiced +Rescreening

N=4 366 Per 100 w. Per 100 w. %

CIN 2+ 3.3 3.9 16.4 15.3-17.5

CIN 3+ 2.8 3.3 17.3 16.2-18.4

Age

23-33 yrs

Detection rates

Difference 95% (CI)As practiced +Rescreening

N=2 701 Per 100 w. Per 100 w. %

CIN 2+ 4.5 5.4 19.8 18.6-20.9

CIN 3+ 3.4 4.2 21.2 20.0-22.4



Normal 

cytology 

– not 

HPV 

tested

N=2 401

Not met for 

screening
701

Incomplete f-up 83

Back to 

screening
1570

Histology HPV status

Normal 18 NA Neg 16 18 31 33 45

CIN 1 6

CIN 2 4 1 2 1

CIN 3 19 3 1 8 3 2 1 2

Follow-up of the 2 401 women not screened with SEE

Estimated 13.3 cases of CIN3 with HPV-16/-18/-45 among 2401 women.

Observed 13 cases with CIN3 with HPV-16/-18/-45 among 1700 women



Strengths:

• Population-based study

• In a laboratory with high focus on quality assurance

• Follow-up as practised

• Studying the 3 most important HPV-types in cervical cancer (16,18,45)

Limitations:

• Assessing only 1444 of 3845 (38%) of women with normal smears

with the mRNA test at study start  (compensated with HPV-status in lesions

in subsequent screening round)



Conclusion:
Age 23-39: By rescreening 1.9% of normal smears, a 16-17% 

increase in program sensitivity for CIN2+ can be achieved.

Age 23-33: By rescreening 1.0% of normal smears,  a 21-22% 

increase in program sensitivity for CIN3 can be achieved.



Implication:
The Ålesund Hospital has implemented rescreening of all mRNA (+) 

smears as part of quality control of cytology in primary cervical 

cancer prevention for the age-group 25-39 years old women



Thank you!


