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1. Introduction to HPV test for cervical cancer 

screening in China

Liquid -based Cytology

ThinPrep & SurePath

Visual inspection with 

acetic acid & Lugolôsiodine

(VIA & VILI)

Conventional cytology

HPV DNA tests: 

Hc2, Cobas & Aptima etc. 
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Evaluation of Screening Test ïSPOCCS I

(N = 1997)

Note:  Golden Standard is Pathology

Sensitivity Specificity Accuracy

(ůCIN II) (ůCIN II) (ůCIN II)

HPV Self Test 83.5% 85.9% 85.8%

  (ů1.0 pg/ml) (71/85) (1634/1903)

HPV Direct Test 95.2% 85.9% 86.3%

  (ů1.0 pg/ml) (79/83) (1507/1755)

ThinPrep Pap 87.2% 93.5% 93.2%

   (ůLSIL) (75/86) (1783/1907)

Colposcopy 81.4% 76.5% 76.7%

  (ůLSIL) (70/86) (1462/1911)

Visual Inspection 70.9% 74.3% 74.2%

  (ůLSIL) (61/86) (1420/1911)

Fluorescent 94.0% 9.0% 0.1%

Spectroscopy (81/86) (175/1934)

Screening Test

Belinson J, Qiao YL, et al. Gynecological Oncology 2001; 83 (2):439-444.



HPV DNA & Liquid-based cytology 

Co-Testing Results from SPOCCS-I

ÓCIN IIÓCIN IIIÓCancer

HPV (Ó1.0pg/ml)95.2 100.0 100.0

ThinPrep LBC(ůLSIL)87.2 93.0 100.0

HPV + ThinPrep 98.0 100.0 100.0

Tests

Pathology (%)

ә . Ҳ , 2002; 24(1): 50-53.

Belinson JL, Qiao YL, et al. Int J Gynecol Cancer. 2003;13(6):819-826.



EUROGIN Award ï2000 Paris

Prof. Pan, chief cytologist

CICAMS cervical cancer team



Screening 
Year

Study Population Sample Size Age Range CIN1 CIN2 CIN3+ Screening  Tests

1999 Xiangyuan,Shanxi 1997 35-45 127 43 43
HC2, Fluorescence test, LBC, VIA, 
colposcopy

2001
2002

Xiangyuan and Yangcheng, 
Shanxi

9034 35-50 341 173 202 HC2, LBC, VIA, AFB 

2003 Xiangyuan,Shanxi 1803 30-49 63 25 52 HC2, LBC, VIA 

2004 Jing'an,Jiangxi 1995 30-49 82 37 62 HC2, LBC, VIA, VILI, colposcopy 

2004 Shenzheng,Guangdong 1109 15-59 36 11 3 HC2, LBC, VIA, colposcopy 

2004 Yangchen,Shanxi 721 15-59 41 18 14
HC2, Fluorescence test, LBC, VIA, 
VILI, colposcopy 

2005 Wudu,Gansu 2034 30-49 34 21 11 HC2, LBC, VIA, VILI

2005 Shenyang,Liaoning 710 17-59 12 8 3 VIA, VILI, LBC

2006 Qinxian,Shanxi 2493 30-49 49 24 15 HC2, LBC, VIA, VILI, colposcopy 

2006 Xiangyuan,Shanxi 884 16-54 41 8 14 HC2, LBC, VIA 

2006 Beijing 795 16-54 7 3 6 HC2, LBC, VIA

2006 Hetian,Xinjiang 883 16-54 12 6 11 HC2, LBC, VIA 

2006 Xinmi,Henan 879 16-54 45 6 4 HC2, LBC, VIA

2007 Shanghai 774 16-54 9 4 7 HC2, LBC, VIA

2007 Qinxian,Shanxi 818 30-50 9 5 5 HC2, careHPV, LBC, VIA, VILI 

2007 Wuxiang&Xiangyuan 2388 30-54 60 47 23
HC2, careHPV, LBC, VIA,

colposcopy

2008 Jiangsu 316 18-25 9 5 5 HC2, LBC, VIA

2008 Xiangyuan & QinXian 1056 30-59 32 10 14 HC2, LBC, VIA, VILI



Location of Counties/cities

Uygur Minority

SPOCCS3

START

IARC

Fasthpv

Hc2 trial

JS Survey

SPOCCS1

SPOCCS2



Sensitivities & specificities for the high-risk HPV DNA test (hc2)
όIt± 5b! ǇƻǎƛǘƛǾƛǘȅΥ w[¦κ/ƻҗмǇƎκƳƭύ

Pooled Specificity=86.4% (83.8-89.0).
Chi-square=757.21, df=16, p<0.0001

Pooled Sensitivity=96.3% (94.9-97.4).
Chi-square=25.55, df=16, p=0.061

At CIN 2+ Cutoff

Sensitivity
0 .2 .4 .6 .8 1

SPOCCS I
SPOCCS II
SPOCCS III-(1)
SPOCCS III-(2)
SPOCCS III-(3)
SPOCCS III-(4)
SPOCCS III-(5)
START 2003
START 2004
START 2005
START 2006
START 2007
IARC-(1)
IARC-(2)
FastHPV trial
Prevalence Survery 

SubSSSrSurvey-JiangsuHC2 trial

Specificity
0 .2 .4 .6 .8 1

SPOCCS I
SPOCCS II
SPOCCS III-(1)
SPOCCS III-(2)
SPOCCS III-(3)
SPOCCS III-(4)
SPOCCS III-(5)
START 2003
START 2004
START 2005
START 2006
START 2007
IARC-(1)
IARC-(2)
FastHPV trial
Prevalence Survey
HC2 trial

Zhao et al . Lancet Oncology. 2010;Dec. 11(12):1160 - 1171. (Fast - track with commentary )
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Å Easy-to-use, Produce a robust assay in a field setting

Å Deliver high specificity and sensitivity

Å Improve cost-effectiveness

Å Shorten testing time; Simplify the protocol

Å Adapt to high-throughput testing

Å Increase portability (access to underserved women)

Å Adopt self-collection of samples

Å Inexpensively, rapidly and effectively screen many women at a time for cervical 
cancer

Å Designed to meet the needs of low-resource markets.

Can we develop a cervical cancer screening test that can be easily 

implemented and afforded in developing countries?



Screening Technologies to Advance Rapid Testing for 

Cervical Cancer Prevention

Grant of Bill & Melinda Gates Foundation.

Clinical Collaborators

USA: Dr. John Sellors Program for Appropriate Technology in Health, Seattle

IARC-WHO: Dr. R. Sankaranarayanan, Screening Group,  Lyon, France

Dr. Qiao You-Lin and the Cancer 
Institute of the Chinese Academy 
of Medical Sciences (CICAMS) 
team in Beijing, Shanxi, Jiangxi, 
and Gansu

Dr. K. Dinshaw, Tata Memorial Hospital, 
Mumbai; Dr. B. Nene, Nargis Dutt
Memorial Hospital, Barshi

The STARTProject



From: Sellors, John [mailto:jsellors@path.org] 

Sent: 2003-1-11, 3:20

To: qiaoy

Cc: Britton, Margaret; Shannon, Renee

Subject: letter of invitation for my China multiple-visit 

visa application

Hello Youlin:

Good news - we have received an official letter from the 

Gates Foundation that the START project is 

funded! Now you can tell others about it, if you want 

to. I am looking forward to visiting you in Beijing 

(arriving on Feb. 12, departing on Feb. 15) but I need to 

apply for a multiple-visit visa, since I may be making 

more than one trip to China in the next year. Thanks 

very much and I am looking forward to seeing you.

John

Dr. John W. Sellors

Senior Medical Advisor

Reproductive Health

Program for Appropriate Technology in Health

1455 NW Leary Way

Seattle, WA 98107 USA

Tel: (206) 285 3500; Fax: (206) 285 6619



Comparison HC2 and CareHPV DNA tests
Hybrid Capture 2

(existing test)

Gaithersburg, MD

CareHPV Arbor Vita E6 strip test 

Sunnyvale, CA

Test format Batch Rapid-batch Rapid-strip

Time 7 hours Less than 2 hours Less than 20 minutes

Detects HPV-DNA HPV-DNA E6 protein

Setting Lab 

Refrigeration needed

Static or mobile clinic

No refrigeration needed

Near patient testing

No refrigeration needed

Number of samples 96 well batch 24 or 48 well batch One at a time

Number of oncogenic HPV 

types

13 All 13 + type 66 To be determined

Target price per specimen US$50

Marketed through traditional diagnostic 

channels (private market)

Less than US$5

Direct public health access 

through governments and 

agencies

Less than US$5



Immunochromatographic Strip Test

PATH PATH



Study participants enrollment

Year 2003 2004 2005 2006 2007 Total

India 0 0 2,950 3,700 4,000 10,650

China 2,005 2,495 2,053 2,500 2,500* 11,553

Total 2,005 2,495 5,003 6,200 6,500 22,203

*The clinical accuracy trial in Shanxi, China, 2007



Jan Agostie, John Sellers, Phil Castle, Rosa Legood et al

in Shanxi final evaluation screening site, November, 2007



Registration Informed consent

Samplers Gynecological exam





careHPV Kit and reagents

© 2009, Qiagen Corporation. All rights reserved





ÂResults readout



Qiao YL, Sellors JW, Eder PS, et al. A new HPV-DNA test for cervical-cancer screening in developing regions: a 

cross-sectional study of clinical accuracy in rural China. Lancet Oncol. 2008;9(10):929-36.



Aug. 20, 2010: WHO/IARC, 

UICC̆MOH, CICAMS et al 

delegation site visit Qiagen 

careHPV manufacture in 

Shenzhen, China

Mr. & Mrs. Gates visit careHPV Demo in PATH, USA



careHPVimplementation progress
¸ Aug. 2009-Feb. 2010, CICAMS̆Sun-Yat-SenUniv

Cancer Center and Nanjing Univ. GulouHospital did the 
Chinese SFDA registration trial (N=1200)̕

¸ June 2010: CE marking certification̕

¸ Sept. 2012: SFDA licensure

¸ Aug. 20, 2010: WHO/IARC, UICC site visit to 
Manufacture in Shenzhen, China 

¸ Mar 30, 2013: Global market launch

¸ WHO pre-qualification ongoing

¸ Implementation demo in central America sponsored by 
Gates Foundation;
Africa countries by FP7-CALL-FOR-AFRICA-2010 
(LSHTM- UnivMontpellier ), 
Laos & Foundation MerieuxcareHPVproject

CareHPVlicenceof SFDA

(Sept. 2012)
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careHPV clinical evaluatonτ35,000ֲ ᴍ

HPVToday 27

91.5%

95.8%



careHPVTest in other Low resource settings (Gates Project) 


