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Human papillomavirus types in invasive cervical cancer worlawide:
a meta-analysis

GM Clifford™', IS Smith', M Plummer', N Mufioz' and 5 Franceschi'
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Table 1 Region- and histology-specific distrbution of included studies and ICC cases

Mumber (%) of cases with histology-specific

HPY data
MNo. of MNo. of
Region studies Countries represented cases SCC ADC Unspecified
Africa b Algena, Benin, Guinea, Mali, Moroaco, Senegal, 609 204 (335) 2| (34) g4 (831
South Afnica, Tarzana, Ugnda
Asi 28 Mamland China, India Indonesa, japan, Korea, 3091 73 (7135) 381 (12.3) 437 (140)
Malayzm, Frilippines, Tamnvan, Thailand
Europe 32 Austra, Czech Republic, Denmarke, Anland. France, 31338 010 (60.3) 603 (18.1) 710217
Gemany, Greece, Greenland, Holland, Hungary,
Ireland, ltaly, Moreay, Poland, Russa, Sweden, UK
Maorth Amenica and I3 Australa, Canada, USA 1562 914 (585) 450 (288) 198 (127)
Auetrala
South and Central 12 penting Bolvia, Brazl, Chie, Colombia, Costa | 460 424 (B0 53 (38) 983 (673)
America Ric, Cuba, Honduras, Mexico, Panama, Paraguay.
Pery Clifford et al. Br J Cancer 2003;88:63-73
Total a5 o =35 (270
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HPY =human papaliomavrus; _C=masne cenvical cancer; 50 =squamows cell caranoma ALY _—adenodadenosquamois caranoima.



HPY types in cervical cancer worldwide
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Short Communication

Companison of HPV type distribution in high-grade cervical lesions

and cervical cancer: a meta-analysis
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Vaacines and Biologicals, WHO, Geneva, Switzerland
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Table | Dustribution of 5CC and H3IL cases by region and study characterstics

'Unit of Fiekd and Intervention Studies, Intemational Agency for Research on Cancer, 150, murs Albert Thomas, 69008, Lyon, France; "'Dejmmnc.-u of

Mo. of Mo. of Source region Cervical specimen for PCR primers used
Lesion studies cases (% of cases) HPY testing (% of cases) (% of cases)
5CC /8 B5%4 Afna (69), Asa (31.7) Broad spectmum” (61.9)
Europe (32.0), MNorth Amena/Australa Biopsies (B3.4) Mamrow spectrum” {1 5.5)
(13.0), South/Central Amenca (16.5) Exolated celk (| &.8) Combination/other (16.3)
Type-specific only (6.4)
Broad spectrum™ (B0.8)
HEIL 53 4338 Afna (| 8), Asa (| 67) Furope Biopsies (34.1) Narow spectrum® (7.9)
(52.4), Morth Amena (10.3), Exbolated elk (65.9) Combination/other (7.4)

South/Central Amena (188)

Type-specific anly (3.9)

HAY = human papillomavinus, 500 = squamows celllunspeahied caranoma of the ceneg HlL=high-grade squamous intraspethelial lesion; POR =polymerase chan reacton
“Broad-pectrum PCA pamers indude MY09/| |, GPS+H&+ and SPFI0. "Mamow spectrum PCR primers include GPS6, LICIAC and PUIM2A
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Table 2 Comparson of overall and type-specific HPY prevalence between 5CC and H3IL cases

SCC HSIL SCC:HSIL
HPY type n HPY (%) n HPY (%) prevalence ratio®
Al 8550 B4 4338 B4.2 |04 (1.03, 1.06)
l6 B5%4 543 4338 50 m—p || (I.1a, 126)
|8 8502 126 4338 7 =—> 179 (156, 210)
3 B449 43 4302 12 059 (053, 0.68)
45 5174 42 221 4 13 wep | RS (135, l‘:"ljl
3 T104 42 40356 58 048 (043, 054)
58 5646 30 2175 69 043 (037, 052)
52 5304 25 2153 52 048 (040, 0.60)
35 6223 10 2690 44 022 018, ':]E":l
59 4488 08 | 636 |5 055 (0.38, 097)
56 H93 07 2110 30 0323 (0.18, 03I)
51 4580 04 2171 19 020 [ﬂ.lﬁ.ﬂﬂ:l
68 4148 05 | 763 1.0 050 (033, 1.04)
Ly 389 04 | B4 Il 035 (024, 066)
b6 479 02 | 778 1 Q.10 (008, 0L15)

HPY =human papillomaviug SCC =squamous cellunspedfied cardnoma of the ceni; H3IL =high-grade squamous
ntraepithedial leson. “With 95% confidence intervak

Clifford et al. Br J Cancer 2003:89:101-5
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Human papillomavirus type distribution in invasive cervical cancer and high-grade
cervical lesions: A meta-analysis update

Jennifer 5. Smith 1"‘, Lisa Lindsay 3, Brooke Hoots 1, Jessica Keys 1, Silvia Franceschi ", Rachel Winer *
and Gary M. Clifford *

_"Depanmem af Epidemiology, University of North Carolina-Chapel Hill, Chapel Hill, NC

“CrlaxoSmithK line Biologicals, Rue de I'Instinet 89, 1330 Rixensari, Belgium
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TABLE 1 - GEOGRAPHIC DISTRIBUTION OF STUDIES AND CASES WITH TYPE SPECIFIC HUMAN PAFILLOMAVIRLUS DNA TYPING FOR INVASIVE
CERVICAL CARCINOMA (BOC) AND HIGH-GRADE S0UAMOUS INTHAEPITHELIAL LESIONS (HSIL)

CONTINENT uh HE Coumiries reqwesented
N studies Noases N siudies N cames

Africa 13 1,339 5 206 Algeria,' Benin, Ethiopia,” Guinea, Ivory Coast,” Kenya,” Mali,
Morocco., Mu.cm‘nbiﬂu:.' Scncgul.] South Africa. Tanzania.
Uganda, Zimbabwe™

Asia 51 5652 22 1.364  China,' India.' Indonesia,' Japan,' South Korea,' Malaysia, Philippines,
Taiwan,' Thailand,' Fran”

Eumpe 41 4.373 37 3.494 Austria.” Eclgium.] Crmatia,” Ceech Republic, Denmark,
Finland, France, Germany, Greece, Gresnland, .
The Netherlands.' Hungary, Ireland, Ttaly.' Latvia,”
Lithuania,” Norway, Poland.' Portugal,” Russia, Sweden,' UK

North America 13 1,354 10 1,059 Canada.' USA'

Oceania 5 450 1 48 Australia’

South/Central Amenca 13 1.427 11 B33 Argent ina.' Bolivia, E]'.'u:il.] Chile. Colombia. Costa Rica.' Cuba,
Honduras, Jamaica,” Mexico, Panama, Paraguay, Pem

Total 130* 14595 B5* 7.004

'Country for which additional ITCNgases ha gained since Clifford et al, 2003 [ref. 41— Country nol previously represented with ICC cases
in Clifford ef al., 2003 [ref. 4].— CoulNgy fgfwhich HSIL data only is available —*Continents do not add up 1o total due to multi-centric studies,



TABLE Il — COMPARISON OF HUMAN PAPILLOMAYVIRUS (HPVY) TYPE
DISTRIBUTHION IN SQUAMOUS CELL CARCINOMA (SCC) VERSUS
HIGH-GRADE INTRAEPITHELIAL LESIONS (HSIL)

HPV SCC HSI. SCC vs HSIL Prevalence
ype N %o !-I:I’VI N %o .F[.PV| ratio” (95 % CI)
positive positive
Any 9494 897 7,094 nd.0 1.06 (1.05-1.07)
—> |6 9,494 35.2 7.094 453 =—>  1.30 (1.26—1.34)
-_— |5 9402 12.8 6,978 6.9 —> 1.76 (1.58—-1.95)
—_— 45 6,215 4.6 3,726 2.3 = 1.54(1.20-1.98)
41 7,565 3.8 6,282 8.6 0.53 (0.450.61)
33 = L,a03 3.7 6,418 T.3 0.52 (0.45-0.60)
32 6.4351 2.9 3,945 5.1 044 (0.364.54)
58 6,873 2.8 4. 151 7.0 0.30 (0.254).35)
35 6,952 1.5 4,739 3.8 0.38 (0.294.49)
39 5,160 1.1 2933 0.8 0.88 (0.53-1.47)
51 5,706 1.0 3,509 3.6 0.21 (0.15-40.30)
56 5,605 1.0 3,465 2.9 0.29 (0.200.42)
39 5,578 0.9 3,067 2.0 0.40 (0.27-0.60)
68 5,224 0.5 2,563 1.1 044 (0.244.82)
&) 7,523 0.5 3,728 2.2 0. 17 (0. 114.25)
66 5,427 0.4 2,840 1.9 0.20 (0.1240.34)
T3 4,717 0.4 1. 464 1.8 0.45 (0.23-0.87)
JO 4,925 0.1 1,105 1.3 011 (0.04-0.29)
a2 4,776 0.1 1,183 1.2 0.06 (0.02-0.18)
11 6,874 0.1 3,762 1.3 0.09 (0.054.18)

'"Type- '-:[_‘u:-::-mc prevalence includes that in single or mulaple
infections.—*Prevalence ratio adjusted for continent. CI = confidence

interval. Smith et al. Int J Cancer 2007;121:6:621-31
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Table 4. Presentation/stage of cancer and screening history
according to age band

Age band (years)

20-34 35-49 50-04 65 + All ages

Presentation/stage

Screen-detected 1A 21 16 4 0 41
Screen-detected IB+ 6 13 5 0 24
Symptomatic 13 26 14 15 68
All cancers 40 55 23 15 133
% screen-detected 67.5 527 39.1 0.0 489
Screening history
Mo cytology record 7 14 g 11 41
Cytology more than 6 Q 3 3 21
5 years before
Cytology within 27 32 11 1 71
0.5=5.0 years
All cancers 40 55 23 15 133
% screened within 67.5 58.2 47 .8 6.7 53.4
5 years

Herbert et al. BJOG 2010;117:736-45




Table 5. Screening history according to presentation/stage

Herbert et al. BJOG 2010;117:736-45

Screening history

Presentation/Stage

Total (% SD) SD-1A SD-B+ Sym
133 (48.9) 4 24 68

Category 1 (no cytology record in UK) 41 (24.4) 3 7 31
No record of previous cytology test 35 3 5 27
Previously screened outside UK 6 0 2 4
Category 2 (cytology more than 5 years before) 21 (38.1) 5 3 13
Negative cytology 18 5 Z 11
Abnormal cytology and/or CIN treatment H 0 1 2
Categories 3-6 interval cancers (screened within 5 years) 71 (66.2) 33 14 24
% screened within 5 years 53.4 80.5 58.3 35.5
Category 3 (negative cytology only) 27 (51.9) 10 4 13
Latest test within 0.5-3.5 years 17 [6] 7[2] 2 [1] a8 3]
Latest test within 3.5-5.0 years 10 [2] 3 2 [1] 5 1]
[n] = one negative test within 10 years
fategnry# (early repeat(s) advised) 8 (62.5) 5 0 3
Repeat cytology as recommended 3 Z 0 1
Delayed or no follow-up cytology 5 H 0 2
Category 5 (previous referral advised) 22 (86.4) 12 7 3
Delay diagnosis as the only factor 8 6 0 2
Other factors (negative and/or repeats) 14 6 7 1
Category 6 (previous CIN treatment) 14 (64.3) 6 3 5
Negative follow-up as recommended 1 0 0 1
Insufficient follow-up = delays 6 2 1 3
Incomplete excision, CIN persists I 4 2 1

5D, screen-detected: sym, symptomatic.




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



Program sensitivity

CIN 2+ CIN <=1
>= ASC-US TP I FP PPV
Normal FN t TN NPV

Sensitivity Specificity

Retest all cytology-negative smears with mRNA test —
Rescreen all smears mRNA-positive



Study outline

« Examine all normal smears with a mRNA-test
If liquid based sampling

* Rescreen all mMRNA-positive women

* Age-group 23-39 yrs

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

Outcomes:
» Workload — need for rescreening
* Increase In screening sensitivity of CIN 2+



Alesund Hospital,
Mgre and Romsdal Health Trust,
Alesund
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Selection of study population

Sympathy

Smears
n N

Total database 168 209
1999 2303

Missing information date 29

Only follow-up diagnosis 116

Not a valid smear diagnosis 4 973

Duplicate registrations 26
> 1 smear calendar month 296
[ 743

Valid smears 01.01.2000-30.09.2014 160 466



Selection of study population

Sympathy

Women Smears Women Smears

n n N n
01.01.2000-30.09.2014 47 926 160 466
No smear after 04.04.2013 34 129 98 828
Age index smear: 14-24 195 293
40-92 8 855 44 339
43179 143 460
Eligible study participation 23-39 yrs 4 747 17 006
CIN 1+ before index 339 2473
HSIL before index 42 256
Normal smears before index 9477
381 12 204

Study population 4 366 4 802



Index smear and mRNA HPV positivity

US

Not mRNA MRNA

tested tested

n n n n n n n n N
2 407 1444 366 80 35 32 1 1 4 366
55.1% 33.1% 84% 18% 08% 0.7% 0.02% 0.02% 100.0%

mRna ()| 27 | 23 |1 | | 2 | 1

1.9%

DS o 1 1 e

HPV 18 S 1 1
HPV 45 1




Compliance with triage/follow-up

MRNA | ASC-US/ | HSIL Total
(+) LSIL

N=27 N=446 N=6 N=542
Not resolved 5 265 8 278
Back to screening 7 126 0 133
To biopsy 15 55 61 131

(56%) (21%) (88%) (48%)



Outcome biopsies

T mRNA (+) | ASC-US/ LSIL | HSIL

N=15 N=55 N=61 N=131
Normal 5 11 5 21
CIN 1 5 17 2 24
CIN 2 0 6 5 11
CIN 3 4 21 45 70
AGUS 0 0 1 1
ACIS 1 0



Program sensitivity/detection rate CIN 2+

ASC-US/ HSIL Total Normal Normal
LSIL MRNA tested Not examined
N=446 N=61 N=4 366 N=1 444 N=2 407
CIN 2+ 27 54 81 5 (0.35%) === 3.4 (0.35%)7?
CIN 3+ 21 49 70 5 (0.35%) 8.4 (0.35%)?

CIN 2+ 1.9% (81/4 366) (95% CI: 1.7-2.1%)
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Conclusion: Rescreening all mRNA (+) normal smears increases
detection rate of CIN 2+ from 1.88% to 2.16%; 14,9% (95% Cl: 14,3-
15,5%) ) by rescreening 1.9% of «normal» smears




The Alesund Hospital has implemented rescreeniﬁg of all mMRNA (+)
smears as part of quality control of cytology in primary cervical
cancer prevention for the age-group 25-39 years old women






