
Comparison of a Portable Colposcope with 
State of the Art Cervical Screening in the 

U.S., Peru, and Tanzania”

John W. Schmitt, MD

Professor

Duke University Medical Center
Obstetrics and Gynecology

Global Health Institute

Durham, North Carolina, USA



Disclosures

• This work is supported by NIH R01 CA195500 and NIH R01 CA193380

• I have no financial relationships or conflict of interest to disclose.

2



3



Who are we?

Chris Lamm

Duke BME
Robert Miros

3rd Stone Design

Al Erkanli

Duke Statistics
Max Kellish

Duke BME

Guiillermo Shapiro

Duke ECE

John Schmitt 

Duke-KCMC

NC, USA

Moshi, Tanzania

Peyton Taylor 

Duke-KCMC

NC,USA

Moshi, Tanzania

Nimmi Ramanujam

Duke BME

NC, USA

Bariki Mchome

KCMC

Moshi, Tanzania

Anthony Wanyoro

Kenyatta University

Nairobi, Kenya

Gino Venegas

La Liga Peruana de 

Lucha Contra el Cancer

Lima, Peru

Lisa Muasher

Duke

NC, USA

Olala Oneko

KCMC

Moshi, Tanzania

P T Taylor_2017

Mercy Asiedu

Duke BME

Marlee Krieger 

Duke BME

4



Alpha

The Pocket Colposcope Evolution

Beta

1st 2nd 3rd

4th
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Leisegang Optik-2
$20,000USD Canon SX50HS

US $500USD

Colposcopy/Cervicography
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Where?

DUKE

KCMC

La Liga
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Why do we need this?
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Cervical Cancer in Peru
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http://www.hpvcentre.net/statistics/reports/PER.pdf



Cervical Cancer in Tanzania

http://www.hpvcentre.net/statistics/reports/TZA.pdf
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Study Design

A Pilot Comparison of the POCkeT Colposcope and 
Standard-of-Care Cervical Screening

At 3 Centers
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Pocket Colposcope

Leisegang Optik 2 

Blinded Image InterpretationStandard of Care Biopsy with
Image Quality and Visual Diagnosis Modified Reid Index

Lesion Margin, Color, 
Vessels, Impression

Clinical Study Protocol at Duke

Randomized Image Pairs

Speculum Placement 

5% Acetic Acid
White and Green images

5% Acetic Acid
White and Green images

Images with each scope
(white and green light)



35mm Camera (Canon SX50HS)

VIA Impression

Blinded Image Interpretation

Pocket Colposcope

Modified Reid Index

Lesion Margin, Color, 

Vessels, Impression

Clinical Study Protocol at KCMC

Randomized Image Pairs

Speculum Placement + 5% Acetic Acid

5% Acetic Acid

Image Quality and Visual Diagnosis
(Pathology only if indicated)
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Pocket Colposcope image

Goldway 2000 image

Blinded Image InterpretationStandard of Care Biopsy with
Image Quality and Visual Diagnosis Modified Reid Index

Lesion Margin, Color, 
Vessels, Impression

Clinical Study Protocol at La Liga

Randomized Images Pairs

Speculum Placement + 5% Acetic Acid

5% Acetic Acid

Lugol’s Iodine

Images with each scope
(Lugol’s and Acetic acid)



Representative Images - Duke
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Representative Images - Peru

Normal LSIL HSIL

Acetic Acid Lugol’s Iodine Acetic Acid Lugol’s Iodine Acetic Acid Lugol’s Iodine
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Representative Images - Tanzania
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Image Concordance: Duke

n=276, 3 clinicians



Image Concordance: Duke

(3 clinicians)
Cut Off ≥ CIN 1

# of 
image pairs

Level of 
Agreement (%)

kappa p-value

Portable Colposcope 
vs. Standard of Care Colposcope

276 72.1 0.3949 0.00009

Portable Colposcope
vs. Pathology

276 58.7 0.1437 0.0085

Standard of Care Colposcope
vs. Pathology

276 63.4 0.2157 0.0001

(n=276, 3 clinicians)
Cut Off ≥ CIN 1

Sensitivity Specificity PPV NPV

Portable Colposcope 
vs. Pathology

66.0 48.2 71.6 50.0

Standard of Care Colposcope 
vs. Pathology

77.8 43.0 66.0 57.6



Image Concordance: Peru

n=280, 4 clinicians



Image Concordance: Peru
(4 clinicians)

Cut Off ≥ CIN 1
# of 

image pairs
Level of 

Agreement (%)
kappa p-value

Portable Colposcope 
vs. Standard of Care Colposcope

280 82.5 0.5937 0.00009

Portable Colposcope
vs. Pathology

274 61.3 0.2396 0.00009

Standard of Care Colposcope
vs. Pathology

274 62.4 0.2646 0.00009

(n=274, 4 clinicians)
Cut Off ≥ CIN 1

Sensitivity Specificity PPV NPV

Portable Colposcope 
vs. Pathology

80.0 44.4 56.5 71.1

Standard of Care Colposcope 
vs. Pathology

86.2 41.0 56.9 76.6



Image Concordance: Tanzania

n=150, 3 clinicians



Overall Pooled Image Concordance

n=706, 7 clinicians,
3 sites n=598, 7 clinicians

3 sites



Overall Pooled Image Concordance
(7 clinicians)

Cut Off ≥ CIN 1
# of 

image pairs
Level of 

Agreement (%)
kappa p-value

Portable Colposcope 
vs. Standard of Care Colposcope

706 76.8 0.5132 0.00009

Portable Colposcope
vs. Pathology

598 59.4 0.1603 0.00009

Standard of Care Colposcope
vs. Pathology

598 63.0 0.2232 0.00009

(n=598, 7 clinicians)
Cut Off ≥ CIN 1

Sensitivity Specificity PPV NPV

Portable Colposcope 
vs. Pathology

70.7 45.1 61.9 54.8

Standard of Care Colposcope 
vs. Pathology

80.2 41.3 63.4 62.3



Conclusions

Reasonable Image Concordance between devices and clinicians in all three countries

Comparative Diagnostic Accuracy with comparative sensitivity & specificity between device and SOC 

Imaging Quality that is equivalent to high-end colposcopy  

Low Cost – Approximately $500USD

Portable – Connectivity to laptop, tablet, or smartphone

Easy to Use

Secure Image Transmission and Storage – Cloud Based

Timely Expert Consultation – Local and Worldwide

Image Database for Educational programs and QI

Potential for Computer Algorithms

Potential for Speculum Free Imaging
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LEEP or Hysterectomy

Cancer Therapy

HPV Prescreen  POCkeT Onsite 

Treatment Cryotherapy or Cold Coagulation
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