
SSCREENING CREENING OOPTIONS FOR PTIONS FOR 
CCERVICAL ERVICAL CCANCER ANCER PPREVENTIONREVENTION

R. Sankaranarayanan, MDR. Sankaranarayanan, MD
FIGO 2003FIGO 2003

Funded by the Bill & Melinda Gates 
Foundation



OOBJECTIVE OF BJECTIVE OF CCERVICAL ERVICAL 
CCANCER ANCER SSCREENINGCREENING

Detecting and treating high-grade 
cervical cancer precursors to 
prevent invasive cervical 
cancer 



Test and treatment in the same 
session

Test, investigate and treat in the 
same session

Test in primary care and refer 
women screened positive for 
treatment

SSCREENING CREENING OOPTIONSPTIONS



SSCREENING CREENING TTESTS FOR ESTS FOR 
CCERVICAL ERVICAL NNEOPLASIAEOPLASIA

Cytology

Non-cytology methods

Visual inspection with acetic acid (VIA)
VIA with low-level magnification (VIAM)
Visual inspection with Lugol’s iodine (VILI)
HPV testing



Studies addressing screening options for less 
developed countries

Cross-sectional studies

Randomized controlled intervention trials 
(RCTs)

Demonstration projects

Alliance for Cervical Cancer Alliance for Cervical Cancer 
Prevention (ACCP)Prevention (ACCP)

Supported by the Bill & Melinda Gates FoundationSupported by the Bill & Melinda Gates Foundation



CCYTOLOGYYTOLOGY

Time tested method

Moderately accurate

Unable to achieve concurrently high 
sensitivity and specificity in many settings

Resource intensive: laboratory, 
consumables, personnel, quality assurance

Programmatic issues



Study Site No. Sensitivity
(%)

Specificity
(%)

PPV
(%)

Fahey et al. 10 295 58.0 69.0 -

Nanda et al. 15 569 47.0 95.0 -

U. Harare/ 
JHPIEGO

2092 44.3 90.6 33.3

IARC-ACCP/ 
India

21 802 58.1 94.7 11.7

ACCURACY OF CONVENTIONAL 
CYTOLOGY TO DETECT HSIL





BASED ON >65,000 WOMEN

SCREENED IN 8 COUNTRIES

Average sensitivity: 77% (range 56-90%)

Average specificity: 84% (range 64-93%

PPV: range 5-10%

NPV: >99% 

TTEST EST CCHARACTERISTICS OF HARACTERISTICS OF VVISUAL ISUAL 
MMETHODS: ETHODS: VIAVIA



BASED ON > 20,000 WOMEN 

SCREENED IN 2 COUNTRIES

Average sensitivity: 68% (range 61-74%)

Average specificity: 84% (range 79-89%)

PPV: range 5-10%

NPV: >99.5% 

TTEST EST CCHARACTERISTICS OF HARACTERISTICS OF VVISUAL ISUAL 
MMETHODS: ETHODS: VIAMVIAM





BASED ON > 50,000 WOMEN 

SCREENED IN 6 COUNTRIES

Average sensitivity: 92% (range 76-97%)

Average specificity: 85% (range 73-91%)

PPV: range 6-11%

NPV: >99.5% 

TTEST EST CCHARACTERISTICS OF HARACTERISTICS OF VVISUAL ISUAL 
MMETHODS: ETHODS: VILIVILI



Accuracy of VIA and VILI Accuracy of VIA and VILI 
combinationcombination

Based on 49,096 participants, 938 confirmed HSIL

79.1%

93.9%

92.4%

80.6%

Sensitivity

89.3%196 (21%)12.4%VIA + and VILI +

80.9%57 (6%)20.9%VIA + or VILI +

85.1%71 (8%)16.8%VILI +

85.1%182 (19%)16.5%VIA +

SpecificityHSIL Missed
(% of HSIL)

PositivityTest + Criteria



HPVHPV TTESTINGESTING

Testing expensive currently

Sophisticated testing infrastructure

Higher sensitivity, but lower specificity than cytology

Range in sensitivity: 80-100%

Range in specificity: 61-95%

61.2% sensitivity and 93.8% specificity in Indian studies

Currently being evaluated in cross-sectional studies and 
RCTs





Osmanabad district RCT, India: Evaluation of the Osmanabad district RCT, India: Evaluation of the 
comparative efficacy of VIA, cytology and HPV testingcomparative efficacy of VIA, cytology and HPV testing

Preliminary resultsPreliminary results

Control armCytology armVIA arm

Target group
n=35,000Target group

n=35,000

Invited
n=31,532
(89.7%)

Invited
n=31,532
(89.7%)

Not eligible
n=1,187
(3.8%)

Not eligible
n=1,187
(3.8%)

Eligible
n=30,345 
(96.2%)

Eligible
n=30,345 
(96.2%)

Screened
n=23,807 
(78.5%)

Screened
n=23,807 
(78.5%)

Positive
n=3,477 
(14.6%)

LSIL
n=824 
(3.5%)

LSIL
n=824 
(3.5%)

HPV arm

HSIL
n=184 
(0.8%)

HSIL
n=184 
(0.8%)

Cancer
n=77 

(0.3%)

Cancer
n=77 

(0.3%)

Target group
n=35,000Target group

n=35,000

Invited
n=29,209 
(85.2%)

Invited
n=29,209 
(85.2%)

Not eligible
n=1,305
(4.5%)

Not eligible
n=1,305
(4.5%)

Eligible
n=27,904 
(95.5%)

Eligible
n=27,904 
(95.5%)

Screened
n=22,244 
(79.7%)

Screened
n=22,244 
(79.7%)

Positive
n=1,659 
(7.5%)

LSIL
n=353 
(1.6%)

LSIL
n=353 
(1.6%)

HSIL
n=228 
(1.0%)

HSIL
n=228 
(1.0%)

Cancer
n=74 

(0.3%)

Cancer
n=74 

(0.3%)

Target group
n=35,000Target group

n=35,000

Invited
n=29,504
(88.1%)

Invited
n=29,504
(88.1%)

Not eligible
n=1,195 
(4.1%)

Not eligible
n=1,195 
(4.1%)

Eligible
n=28,309 
(95.9%)

Eligible
n=28,309 
(95.9%)

Screened
n=21,943 
(77.5%)

Screened
n=21,943 
(77.5%)

Positive
n=2,261
(10.3%)

LSIL
n=409 
(1.9%)

LSIL
n=409 
(1.9%)

HSIL
n=200 
(0.9%)

HSIL
n=200 
(0.9%)

Cancer
n=57 

(0.3%)

Cancer
n=57 

(0.3%)

Target group
n=35,000Target group

n=35,000

Invited
n=18,821 
(74.9%)

Invited
n=18,821 
(74.9%)

Not eligible
n=616
(3.3%)

Not eligible
n=616
(3.3%)

Eligible
n=18,205
(96.7%)

Eligible
n=18,205
(96.7%)



Unit costs of screening and diagnosisUnit costs of screening and diagnosis

Recruitment

Invitation

Screening 
Clinic

Laboratory 
Activity

Staff Records & 
Salary Sheets

Equipment Inventory

Consumables
Micro-costing

Medications
Patient level 

Database

Diagnosis

Transport to 
HospitalTransport Accounts

Monthly 
Diaries

Clinical 
Database

Equipment, 
Transport & 
Staff Cost Per 
Activity



CCostsosts per eligible womenper eligible women
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Incremental cost effectiveness ratio (ICER)Incremental cost effectiveness ratio (ICER)

Incremental number of HSILs detected 
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Dindigul Dindigul district cervical screening trial, Indiadistrict cervical screening trial, India
Assessed for eligibility 

(n= 80,422)

Excluded (n=2,030)
Not meeting inclusion criteria (n=1,993)
Refused to participate (n=37)

Randomised 113 
clusters (n= 78,392)

Allocated to VIA screening 
57 clusters (n= 48,225)

124,144 PYO

Allocated to control group 
56 clusters (n= 30,167)

90,172 PYO

Received VIA 
screening (n= 30,577)

Did not receive VIA 
screening (n= 17,648)

34 invasive cancers diagnosed
CR: 37.7/100,000 PYO

ASR: 43.1/100,000 PYO

Screened positive
n=2,939 (9.6%)

CIN 1
n= 1,778 (5.8%) 

Treated
n= 1,263 (71.0%)

CIN 2-3
n= 222 (0.7%)

Treated
n= 178 (80.2%)

Screen detected invasive 
cancer n=69 (0.2%)

Treated
n= 52 (75.4%)

Clinically detected invasive cancer 
n=28 

97 invasive cancers diagnosed
CR: 78.1/100,000 PYO

ASR: 92.4/100,000 PYO

PYO: person years of observation; CR: crude incidence rate; 
ASR: age-standardized incidence rate; CIN: cervical 
intraepithelial neoplasia; Percentages refer to proportion of 
screened women (N=30,577) except for treatment where they 
refer to lesion detected



The comparative efficacy of test 
(with VIA or HPV Testing) and 
treat with cryotherapy in reducing 
the burden of high-grade cervical 
cancer precursors is being 
evaluated in a RCT in South 
Africa. 



5999 tested with VIA by 11 nurses

13.3% (n=798) VIA +

756 received cryotherapy

98.5% of eligible VIA + women accepted 
immediate treatment

>95% experienced satisfaction with their 
experience 

SAFETY, ACCEPTABILITY, AND FEASIBILITY OF A SAFETY, ACCEPTABILITY, AND FEASIBILITY OF A 
SINGLE VISIT APPROACH TO CERVICA CANCER SINGLE VISIT APPROACH TO CERVICA CANCER 

PREVENTION IN RURAL THAILANDPREVENTION IN RURAL THAILAND

Lancet 2003; 361:814-820



A VIA-based screening programme 
is being demonstrated in San 
Martin province, Peru, covering 
a target population of >80,000 
women.

An integrated VIA/VILI-based 
screening project is ongoing in 
Busia district in Western Kenya.

INTEGRATION OF SCREENING IN HEALTH 
SERVICES IN DEVELOPING COUNTRIES



Policy and political will

Infrastructure development

Integration of testing, investigation/treatment 
and follow-up care in health services

Monitoring the efficiency of service delivery

Evaluation of effectiveness to reduce 
disease burden

SCREENING OPTIONS FOR CERVICAL SCREENING OPTIONS FOR CERVICAL 
CANCER IN DEVELOPING COUNTRIES: CANCER IN DEVELOPING COUNTRIES: 
OPPORTUNITIES AND CHALLENGESOPPORTUNITIES AND CHALLENGES




