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  Specificity 87%66%

Comments on accuracy estimations 
of VIA in screening

6

• Very wide scattering of estimates (extreme
heterogeneity): Sen 22-91%; Spe 47-99%

• Subjective interpretation ~ highly dependent on
training & continued quality control

• Issues of correlated reference standard
classification (typical for all visual methods)

• Partial verification bias (typical for all accuracy
studies in population screening); relative
estimates are less prone to this bias
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HPV vs cytology screening
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CIN2+
HPV vs cytology: relative sensitivity & specificity 
for CIN2+ (Cochrane rev 2017)
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HPV vs cytology: relative sensitivity & 
specificity for CIN3+

Relative Relative 
Outcome sensitivity specificity
CIN2+ 1.35 0.94

(1.23-1.48) (0.93-0.95)
CIN3+ 1.37 0.95

(1.20-1.55) (0.94-0.97)

Computed from Koliopoulos et, Cochr Datab Syst Rev 2017

HPV testing on self-samples

(see Arbyn, BMJ 2018, updated up to Sep 2020)

10

6



HPV on vaginal self- vs cervical samples
Relative accuracy (CIN2+): assays based on signal 
amplification (SA)

11

.

.

.

Overall  (I-squared = 62.5%, p = 0.000)

Salmeron, 2003
Szarewski, 2007

Zhao, 2012c

Subtotal  (I-squared = 56.3%, p = 0.033)

Zhao, 2012a

Jentschke, 2013b

Aiko, 2017

Nieves, 2013

high-risk group

Jentschke, 2013a

Zhang, 2014

follow-up

Wright, 2000

Holanda, 2006

Taylor, 2011

study

Bhatla, 2009

Boggan, 2015

Sellors, 2000

Belinson, 2001

Zhao, 2013

screening

Longatto-F, 2012

Hillemanns, 1999

Zhao, 2012b

Belinson, 2012

Subtotal  (I-squared = 0.0%, p = 0.871)

Girianelli, 2006

Balasubramanian, 2010

Subtotal  (I-squared = 70.1%, p = 0.000)

Swab
Swab

Brush

Brush

Lavage

Brush

Brush

Lavage

Undefined

Swab

Brush

Swab

devgroupself
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Brush

Swab

Swab

Brush

Tampon

Brush
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Brush
Brush

Swab

HC2
HC2

HC2

HC2

HC2

HC2

HC2

HC2

HC2

HC2

HC2

HC2

testA

HC2

HC2

HC2

HC2

HC2

HC2

HC2

HC2

Cvsta
HC2

HC2

0.85 (0.80, 0.89)

0.77 (0.67, 0.88)
0.81 (0.65, 1.02)

0.94 (0.76, 1.16)

0.87 (0.78, 0.96)

0.87 (0.72, 1.04)

0.93 (0.62, 1.40)

0.60 (0.45, 0.80)

0.73 (0.54, 0.98)

0.77 (0.57, 1.04)

0.83 (0.71, 0.96)

0.79 (0.63, 0.98)

1.00 (0.72, 1.39)

0.86 (0.75, 0.97)

RR (95% CI)

0.89 (0.74, 1.07)

0.90 (0.78, 1.04)

0.88 (0.79, 0.98)

0.87 (0.78, 0.96)

0.96 (0.90, 1.02)

0.71 (0.62, 0.83)

1.00 (0.88, 1.13)

0.62 (0.37, 1.03)

0.76 (0.70, 0.83)

0.90 (0.83, 0.98)

0.84 (0.69, 1.04)

0.90 (0.82, 1.00)

0.83 (0.76, 0.89)

0.85 (0.80, 0.89)

0.77 (0.67, 0.88)
0.81 (0.65, 1.02)

0.94 (0.76, 1.16)

0.87 (0.78, 0.96)

0.87 (0.72, 1.04)

0.93 (0.62, 1.40)

0.60 (0.45, 0.80)

0.73 (0.54, 0.98)

0.77 (0.57, 1.04)

0.83 (0.71, 0.96)

0.79 (0.63, 0.98)

1.00 (0.72, 1.39)

0.86 (0.75, 0.97)

RR (95% CI)

0.89 (0.74, 1.07)

0.90 (0.78, 1.04)

0.88 (0.79, 0.98)

0.87 (0.78, 0.96)

0.96 (0.90, 1.02)

0.71 (0.62, 0.83)

1.00 (0.88, 1.13)

0.62 (0.37, 1.03)

0.76 (0.70, 0.83)

0.90 (0.83, 0.98)

0.84 (0.69, 1.04)

0.90 (0.82, 1.00)

0.83 (0.76, 0.89)
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Overall  (I-squared = 93.0%, p = 0.000)

Hillemanns, 1999
follow-up

Zhao, 2012c

Sellors, 2000

Wright, 2000

Boggan, 2015

Balasubramanian, 2010

Aiko, 2017

Subtotal  (I-squared = 79.1%, p = 0.000)

high-risk group

Belinson, 2001
Salmeron, 2003
Szarewski, 2007

Subtotal  (I-squared = 0.0%, p = 0.350)

Longatto-F, 2012

Jentschke, 2013b

Subtotal  (I-squared = 85.8%, p = 0.000)

study

screening

Zhao, 2013

Girianelli, 2006

Bhatla, 2009

Belinson, 2012

Holanda, 2006

Zhao, 2012b

Taylor, 2011

Jentschke, 2013a

Zhao, 2012a

Zhang, 2014

Nieves, 2013
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Swab

Brush

Swab
Swab
Swab
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Lavage
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Brush

Swab
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HC2
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HC2

HC2

HC2

HC2

HC2

HC2

HC2

0.96 (0.93, 0.98)

0.85 (0.74, 0.98)

0.98 (0.96, 1.01)

1.03 (0.82, 1.28)

0.99 (0.95, 1.02)

0.61 (0.43, 0.86)

0.94 (0.90, 0.98)

1.28 (1.01, 1.62)

0.86 (0.73, 1.01)

1.01 (0.98, 1.03)
0.98 (0.97, 0.99)
0.97 (0.93, 1.01)

0.95 (0.92, 0.98)

1.01 (1.00, 1.02)

0.94 (0.61, 1.46)

0.98 (0.96, 0.99)

RR (95% CI)

0.96 (0.95, 0.97)

0.97 (0.95, 0.99)

0.96 (0.92, 1.00)

0.95 (0.94, 0.96)

0.92 (0.87, 0.98)

0.99 (0.95, 1.02)

0.80 (0.77, 0.82)

0.48 (0.29, 0.79)

0.97 (0.94, 1.01)

0.78 (0.66, 0.93)

0.98 (0.96, 1.00)

0.96 (0.93, 0.98)

0.85 (0.74, 0.98)

0.98 (0.96, 1.01)

1.03 (0.82, 1.28)

0.99 (0.95, 1.02)

0.61 (0.43, 0.86)

0.94 (0.90, 0.98)

1.28 (1.01, 1.62)

0.86 (0.73, 1.01)

1.01 (0.98, 1.03)
0.98 (0.97, 0.99)
0.97 (0.93, 1.01)

0.95 (0.92, 0.98)

1.01 (1.00, 1.02)

0.94 (0.61, 1.46)

0.98 (0.96, 0.99)

RR (95% CI)

0.96 (0.95, 0.97)

0.97 (0.95, 0.99)

0.96 (0.92, 1.00)

0.95 (0.94, 0.96)

0.92 (0.87, 0.98)

0.99 (0.95, 1.02)

0.80 (0.77, 0.82)

0.48 (0.29, 0.79)

0.97 (0.94, 1.01)

0.78 (0.66, 0.93)

0.98 (0.96, 1.00)
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Relative specificity for CIN2+
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HPV on vaginal self- vs cervical samples
Relative accuracy (CIN2+): validated PCRs 
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Overall  (I-squared = 0.0%, p = 0.969)

El-Zein, 2018

Rohner, 2020

screening

Catarino, 2017
Subtotal  (I-squared = 0.0%, p = 0.988)

Asciutto, 2017
El-Zein, 2018

Hesselink, 2014

Stanczuk, 2016

Piyathilake, 2018

Hesselink, 2014

study

Chen, 2016a

Sargent, 2019

Dijkstra, 2012

Nobbenhuis, 2002

high-risk group

follow-up

van Baars, 2012

Qin, 2016

Jentschke, 2016

Subtotal  (I-squared = 19.1%, p = 0.293)

Subtotal (I-squared = .%, p = .)

Sargent, 2019

Jentschke, 2013b

Belinson, 2012
Polman, 2019

Onuma, 2020

Zhang, 2014
Guan, 2013

Brink, 2006

Leeman, 2017
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PCR GP5+/6+

GP5/6-LMNX

0.98 (0.96, 1.00)

0.93 (0.84, 1.02)

1.00 (0.93, 1.08)

1.15 (0.85, 1.56)
0.98 (0.95, 1.01)

1.00 (0.93, 1.08)
0.93 (0.85, 1.02)

0.95 (0.82, 1.11)

0.97 (0.92, 1.02)

0.94 (0.81, 1.09)

1.03 (0.88, 1.21)

RR (95% CI)

0.98 (0.90, 1.05)

1.00 (0.79, 1.26)

1.03 (0.90, 1.16)

0.89 (0.72, 1.10)
0.91 (0.68, 1.21)

1.00 (0.91, 1.10)

1.00 (0.88, 1.14)

0.99 (0.96, 1.02)

1.00 (0.91, 1.10)

1.00 (0.78, 1.28)

1.00 (0.75, 1.34)

1.00 (0.95, 1.05)
0.96 (0.90, 1.03)

1.00 (0.87, 1.15)

1.04 (0.97, 1.12)
0.79 (0.54, 1.16)

0.97 (0.86, 1.10)

1.00 (0.86, 1.16)

0.98 (0.96, 1.00)

0.93 (0.84, 1.02)

1.00 (0.93, 1.08)

1.15 (0.85, 1.56)
0.98 (0.95, 1.01)

1.00 (0.93, 1.08)
0.93 (0.85, 1.02)

0.95 (0.82, 1.11)

0.97 (0.92, 1.02)

0.94 (0.81, 1.09)

1.03 (0.88, 1.21)

RR (95% CI)

0.98 (0.90, 1.05)

1.00 (0.79, 1.26)

1.03 (0.90, 1.16)

0.89 (0.72, 1.10)
0.91 (0.68, 1.21)

1.00 (0.91, 1.10)

1.00 (0.88, 1.14)

0.99 (0.96, 1.02)

1.00 (0.91, 1.10)

1.00 (0.78, 1.28)

1.00 (0.75, 1.34)

1.00 (0.95, 1.05)
0.96 (0.90, 1.03)

1.00 (0.87, 1.15)

1.04 (0.97, 1.12)
0.79 (0.54, 1.16)

0.97 (0.86, 1.10)

1.00 (0.86, 1.16)
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Relative sensitivity for CIN2+
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Overall  (I-squared = 20.8%, p = 0.174)

Catarino, 2017

study

Guan, 2013

El-Zein, 2018

Zhang, 2014

Subtotal  (I-squared = 0.0%, p = 0.839)

Hesselink, 2014

Leeman, 2017

Asciutto, 2017

Hesselink, 2014

Sargent, 2019

Sargent, 2019

Dijkstra, 2012

El-Zein, 2018

Jentschke, 2013b
Chen, 2016a

van Baars, 2012

Brink, 2006

Jentschke, 2016
follow-up

Nobbenhuis, 2002

screening

high-risk group

Rohner, 2020
Piyathilake, 2018

Belinson, 2012

Onuma, 2020

Subtotal (I-squared = .%, p = .)

Polman, 2019

Stanczuk, 2016

Subtotal  (I-squared = 76.2%, p = 0.002)

Qin, 2016
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COBAS

PCR GP5+/6+
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PCR GP5+/6+

COBAS

AB

0.99 (0.97, 1.00)

0.90 (0.73, 1.10)

RR (95% CI)

1.00 (0.89, 1.12)

0.98 (0.91, 1.06)

1.20 (1.05, 1.38)

0.97 (0.93, 1.01)

1.04 (0.68, 1.61)

1.11 (0.75, 1.64)

1.00 (0.67, 1.50)

1.05 (0.77, 1.44)

1.10 (0.68, 1.76)

0.88 (0.48, 1.59)

1.00 (0.75, 1.33)

0.93 (0.86, 1.01)

1.07 (0.65, 1.78)
1.21 (0.70, 2.10)

1.00 (0.83, 1.21)

0.96 (0.63, 1.45)

1.04 (0.83, 1.29)

1.61 (1.03, 2.53)

0.78 (0.60, 1.01)
1.00 (0.85, 1.18)

0.98 (0.97, 0.99)

1.02 (0.79, 1.32)

0.95 (0.84, 1.09)

1.00 (0.99, 1.01)

0.98 (0.96, 0.99)

0.99 (0.97, 1.01)

0.95 (0.84, 1.09)

0.99 (0.97, 1.00)

0.90 (0.73, 1.10)

RR (95% CI)

1.00 (0.89, 1.12)

0.98 (0.91, 1.06)

1.20 (1.05, 1.38)

0.97 (0.93, 1.01)

1.04 (0.68, 1.61)

1.11 (0.75, 1.64)

1.00 (0.67, 1.50)

1.05 (0.77, 1.44)

1.10 (0.68, 1.76)

0.88 (0.48, 1.59)

1.00 (0.75, 1.33)

0.93 (0.86, 1.01)

1.07 (0.65, 1.78)
1.21 (0.70, 2.10)

1.00 (0.83, 1.21)

0.96 (0.63, 1.45)

1.04 (0.83, 1.29)

1.61 (1.03, 2.53)

0.78 (0.60, 1.01)
1.00 (0.85, 1.18)

0.98 (0.97, 0.99)

1.02 (0.79, 1.32)

0.95 (0.84, 1.09)

1.00 (0.99, 1.01)

0.98 (0.96, 0.99)

0.99 (0.97, 1.01)

0.95 (0.84, 1.09)

1.3 .5 1 2 3
Relative specificity for CIN2+
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HPV on vaginal self- vs cervical samples
relative accuracy (CIN2+ or 3), by HPV testing system
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hr HPVTest Relative Relative 
Outcome sensitivity specificity

SA-assays CIN2+ 0.85 0.96
(0.80-0.89) (0.93-0.98)

CIN3+ 0.86 0.97
(0.76-0.98) (0.95-0.99)

Validated PCRs CIN2+ 0.98 0.99
(0.96-1.00) (0.97-1.00)

CIN3+ 0.98
(0.95-1.01)

HPV on vaginal self- vs cervical samples

Conclusions (accuracy)

14

• Clinically validated PCR-based hrHPV DNA have similar

sensitivity and specificity for CIN2/3+ compared to

clinician-taken cervical samples

• Signal-amplification (SA) based (HC2, cHPV, Cervista)

have substantially lower sensitivity and also lower

specificity on self- vs cervical specimens

• SA-based HPV DNA tests could be considered acceptable

for reasons of out-reach, lack/affordability of validated

PCR-based assays.

• Need for good & validated tests for LMICs!!!

• Validated procedures for sample handling needed

8



Accuracy of triage strategies 
used to manage HPV+ women

15

Study selection (up to Feb 2020)

92 studies included (1 Feb 2020)

9



Triage of hrHPV+ using cytology 
(ASC-US+)

17

Triage of hrHPV with cyto (ASC-US+) for CIN3+

Sensitivity (95% CI)
0 .25 .5 .75 1

Specificity (95% CI)
0 .25 .5 .75 1

study

Kulasingam, 2002
Ronco, 2006
Naucler, 2009
Castle, 2011
Rijkaart, 2012
Bian, 2013
Ferreccio, 2013
Leinonen, 2013
Muwonge, 2014
Pan, 2014
Tian, 2014
Asthana, 2015
Rebolj, 2015
Terrazas, 2015
Wentzensen, 2015
Gustinucci, 2016
Zhao, 2016
Agorastos, 2017
Cook, 2017
Isidean, 2017
Kocsis, 2017
Passamonti, 2017
Sangrajrang, 2017
Tshomo, 2017
Wu, 2017
Rezhake, 2018
Luo, 2019
Torres-Ibarra, 2019
Overall

Sensitivity (95% CI)

0.753 (0.642, 0.844)
0.827 (0.697, 0.918)
0.729 (0.582, 0.847)
0.528 (0.464, 0.591)
0.832 (0.761, 0.889)
0.900 (0.555, 0.997)
0.404 (0.270, 0.549)
0.952 (0.867, 0.990)
0.878 (0.819, 0.923)
0.955 (0.931, 0.972)
0.698 (0.632, 0.758)
0.636 (0.308, 0.891)
0.571 (0.410, 0.723)
0.404 (0.270, 0.549)
0.838 (0.751, 0.905)
0.741 (0.537, 0.889)
0.955 (0.933, 0.972)
0.667 (0.349, 0.901)
0.778 (0.524, 0.936)
0.600 (0.433, 0.751)
0.421 (0.309, 0.540)
1.000 (0.872, 1.000)
0.714 (0.419, 0.916)
0.722 (0.465, 0.903)
0.797 (0.692, 0.880)
1.000 (0.692, 1.000)
0.891 (0.827, 0.938)
0.440 (0.332, 0.553)
0.775 (0.694, 0.839)

Specificity (95% CI)

0.477 (0.431, 0.524)
0.678 (0.654, 0.700)
0.857 (0.805, 0.900)
0.752 (0.736, 0.766)
0.758 (0.724, 0.790)
0.755 (0.660, 0.835)
0.915 (0.894, 0.934)
0.629 (0.610, 0.648)
0.655 (0.635, 0.674)
0.501 (0.486, 0.517)
0.700 (0.667, 0.731)
0.857 (0.784, 0.913)
0.699 (0.627, 0.765)
0.915 (0.894, 0.934)
0.487 (0.461, 0.514)
0.934 (0.904, 0.957)
0.498 (0.483, 0.512)
0.833 (0.779, 0.879)
0.587 (0.526, 0.647)
0.837 (0.802, 0.868)
0.778 (0.753, 0.801)
0.641 (0.585, 0.695)
0.580 (0.498, 0.658)
0.848 (0.764, 0.910)
0.741 (0.712, 0.769)
0.510 (0.446, 0.574)
0.572 (0.541, 0.602)
0.734 (0.706, 0.760)
0.727 (0.667, 0.779)
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Triage of hrHPV with cyto (ASC-US+) for CIN2+
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Triage of hrHPV with cyto (ASC-US+) for CIN2/3+
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Triage of hrHPV+ using VIA

21

Triage of hrHPV with VIA (CIN2+ outcome)

Sensitivity (95% CI)

0 .25 .5 .75 1

Specificity (95% CI)

0 .25 .5 .75 1

Study

SPOCCS-1, 2001
ACCP, 2008 [Harare (Zimbabwe)]
ACCP, 2008 [Trivandrum-2 (India)]
ACCP, 2008 [Kolkata-1 (India)]
ACCP, 2008 [Kolkata-2 (India)]
ACCP, 2008 [Mumbai (India)]
Castle, 2014
Muwonge, 2014
Qiao, 2014
Basu, 2015
Mittle, 2016
Wang, 2017
Wang, 2019
ESTAMPA, 2020 [Peru]
ESTAMPA, 2020 [Paraguay]
ESTAMPA, 2020 [Columbia]
ESTAMPA, 2020 [Bolivia]
Overall

Sensitivity (95% CI)

0.716 (0.605, 0.811)
0.794 (0.724, 0.853)
0.827 (0.697, 0.918)
0.600 (0.406, 0.773)
0.667 (0.505, 0.804)
0.558 (0.399, 0.709)
0.464 (0.379, 0.551)
0.819 (0.770, 0.861)
0.471 (0.386, 0.558)
0.613 (0.542, 0.680)
0.572 (0.507, 0.635)
0.368 (0.244, 0.507)
0.462 (0.266, 0.666)
0.429 (0.099, 0.816)
0.600 (0.406, 0.773)
0.893 (0.843, 0.932)
0.222 (0.028, 0.600)
0.642 (0.561, 0.715)

Specificity (95% CI)

0.677 (0.619, 0.732)
0.535 (0.499, 0.572)
0.745 (0.686, 0.798)
0.801 (0.751, 0.845)
0.889 (0.852, 0.920)
0.844 (0.790, 0.889)
0.883 (0.861, 0.902)
0.643 (0.623, 0.664)
0.860 (0.836, 0.882)
0.872 (0.852, 0.891)
0.852 (0.828, 0.873)
0.930 (0.893, 0.957)
0.723 (0.679, 0.765)
0.750 (0.621, 0.853)
0.798 (0.728, 0.856)
0.467 (0.437, 0.497)
0.727 (0.498, 0.893)
0.792 (0.730, 0.842)

CIN2+

12



Triage of hrHPV+ with VIA (summary)

Parameter Outcome 
Nb 

studies 
Pooled  

estimate (95% CI) 
Sensitivity CIN2+ 19 0.65 (0.55-0.75) 
Specificity CIN2+ 19 0.73 (0.65-0.81) 
PPV CIN2+ 19 0.30 (0.26-0.35) 
NPV CIN2+ 19 0.93 (0.92-0.95) 
Test+ rate CIN2+ 19 0.32 (0.24-0.40) 
Prevalence CIN2+ 19 0.15 (0.13-0.17) 
Sensitivity CIN3+ 18 0.68 (0.57-0.78) 
Specificity CIN3+ 18 0.74 (0.65-0.82) 
PPV CIN3+ 18 0.21 (0.16-0.27) 
NPV CIN3+ 18 0.96 (0.95-0.97) 
cNPV CIN3+ 18 0.04 (0.03-0.05) 
Prevalence CIN3+ 18 0.09 (0.08-0.11) 

Triage of hrHPV+ with several algorithms 
(outcome CIN3+)

Many more other triage tests & combinations: not shown

Triage tests Outcome # studies Sensitivity, % 
(95% CI) 

Specificity, % 
(95% CI) 

Cytology at ASC-US (all) CIN3+ 28 77.5 (69.4-83.9) 72.7 (66.7-77.9) 
Cytology at ASC-US (+knowledge) CIN3+ 8 81.9 (67.1-90.9) 69.1 (56.8-79.1) 
VIA CIN3+ 15 68.8 (61.3-75.4) 78.6 (72.5-83.6) 
HPV16/18 CIN3+ 10 61.2 (57.2-65.2) 74.9 (68.7-80.2) 
HPV16/18, Cyt at ASC+ if other hr CIN3+ 9 85.8 (72.1-84.2) 67.5 (60.1-72.4) 
HPV16/18, VIA at ASC+ if other hr CIN3+ 2 91.5 (79.4-96.8) 57.6 (54.0-61.0) 
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Part I: Diagnostic test accuracy of screening and triage tests for women living with HIV 
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analysis 
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1. BACKGROUND 

Currently available screening tests for high-grade cervical intraepithelial neoplasia grade 2 or worse 
(CIN2+) including cervical cytology and visual inspection using acetic acid (VIA) or Lugol’s iodine 
(VILI) are more frequently used in Sub-Saharan Africa have variable accuracy and reproducibility in 
the general population of women[1, 2] as well as among women living with HIV (WLHIV)[3-7].  HPV 
DNA based screening has high sensitivity for CIN2+, but as it detects many transient infections it 
has low specificity[8]. This has important implications for screening WLHIV who are more likely to 
have multiple HR-HPV co-infections with a broader range of HR-HPV genotypes[9] and have a 
higher risk of HR-HPV incidence and persistence compared to HIV-negative women.[10]. The last 
decade has seen an increasing number of studies evaluating different cervical cancer screening 
strategies among WLHIV, but there are as yet no meta-analysis quantifying the diagnostic accuracy 
of the different screening strategies among WLHIV. Improved access to antiretroviral therapy 
(ART) has increased the life expectancy of WLHIV. Effective ART has been shown to be associated 
with reductions in cervical HR-HPV prevalence and invasive cervical cancer incidence.[11] It remains 
unclear what role these HIV-related factors play on diagnostic accuracy of those tests. The aim of 
this review and meta-analysis was to evaluate 1) the diagnostic accuracy of various screen and 
screen-and-triage strategies for the detection of CIN2+ and CIN3+ among WLHIV and 2) the 
association of HIV-related factors (ART status, CD4+ T-cell count and HIV plasma viral load) on the 
diagnostic accuracy of these test strategies.   

 

2. METHODS 
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The primary objective of the review was to summarise the diagnostic accuracy (sensitivity, 
specificity, positive predictive value [PPV]) of cervical cancer screening tests (VIA, VIA/VILI, cervical 
cytology, HR-HPV DNA based tests) in primary screening or in triage following a HPV DNA positive 
test result among screen-positive women living with HIV for the detection of CIN2+ and CIN3+. The 
secondary objectives were 1) to evaluate the comparative accuracy (relative sensitivity and relative 
specificity) of HPV-DNA based tests compared to VIA or cervical cytology and 2) to evaluate the 
association of HIV-related factors (antiretroviral therapy [ART] status, CD4+ T-cell count and HIV 
plasma viral load) on the diagnostic accuracy of these strategies.  

Inclusion/exclusion criteria 

Prospective cohort, cross-sectional and case-control studies were included if any of the index tests 
were evaluated in WLHIV. Studies were included if there was histological verification of disease in 
colposcopy abnormal women, or screen-positive women, or all enrolled women (screen positive 
or colposcopy abnormal with random biopsy of screen negative women). Randomised controlled 
trials involving screening with an index test in one arm, and a comparator test in another arm could 
be included where diagnostic accuracy could be obtained.  Studies among WLHIV conducted in any 
geographical location without restriction on age. Eligible studies could include both HIV negative 
women and WLHIV, but must have provided disaggregated diagnostic accuracy data. Studies were 
included if WLHIV were selected from a screening population, or screen positive WLHIV 
undergoing triage with a second test. Studies were eligible if WLHIV were recruited from HIV 
outpatient clinics for evaluation of screen, or screen-triage strategies. There was no restriction on 
language. For publications that report results from the same cohort, but at different follow-up 
visits, the publication that gave the most relevant description of the cohort and study design and 
the most complete set of results was included.  

Index tests 
Index test could include any of the following: visual Inspection methods including visual inspection 
using acetic acid (VIA), lugol’s iodine (VILI), automated or enhanced visual evaluation (conducted 
by midwife/nurse or colposcopist), cervical cytology and any HR-HPV DNA based tests (using self- 
or clinician-sample). There was no restriction on HPV based tests evaluated. Visual inspection using 
various reagents and technologies (i.e. using acetic acid, lugol’s iodine, naked eye, digital 
cervicography, mobile colposcope) were considered separately, in addition to level of training (i.e. 
whether conducted by nurse, midwife, colposcopist), frequency of re-training/refresher training 
and quality control measures. For HPV tests the standard cut-off to define test positivity as defined 
by the manufacturer and possible other cut-off values were considered. For cytology, distinction 
was made between different threshold for test positivity, including atypical squamous cells of 
undetermined significance or greater (ASCUS+), low-grade squamous intraepithelial lesion or 
greater (LSIL+) and HSIL+ (high-grade squamous intraepithelial lesion or greater). Index tests were 
also evaluated in triage following an HPV positive test and could include any of the following 
combinations: HPV DNA à VIA (HPV screening, followed by VIA triage of HPV+); HPV DNA à  
cytology (using threshold ASCUS+, LSIL+ or HSIL+); HPV DNA à HPV 16/18; HPV DNA à p16/KI67; 
co-testing with HPV and cytology (where screen positive occurs when either test is positive and 
screen-negative when both tests are negative) and co-testing with HPV and VIA.  
 
  

18



 
 

3 
 

Reference test 
Studies were included if they reported the diagnostic accuracy of any of the cervical cancer 
screening strategies for the detection of histologically-confirmed CIN2+ or CIN3+ (reference test). 
Studies were considered eligible if women were referred to colposcopy following an abnormal 
screen test result, or all women underwent colposcopy, followed by colposcopy-directed directed 
biopsy (with or without endocervical curettage), with or without random biopsy of normal looking 
quadrants. Women who did not have biopsy taken because they were either screen negative or 
colposcopy negative were considered CIN negative. The potential for disease misclassification in 
studies whereby not all women underwent biopsy with histological verification was considered in 
the assessment of quality of study methods (using QUADAS-2 for assessment of study quality).  
Studies with cytological endpoint assessment only were excluded because of the lower sensitivity 
for cytology measures in detection of high-grade disease[12, 13].  
 
The following databases were searched on 21-22 April 2020, without restriction regarding start 
year: Wiley Cochrane Library, complete databases; OvidSP Embase Classic + Embase (1947 to 17 
May 2019); OvidSP Global Health (1910 to 2019 week 19); OvidSP Medline, 1946 to May 16, 2019). 
Search terms were derived from the OvidSP Medline search compiled for database searching as 
detailed in Box 1.   

Box 1. MEDLINE search strategy 
((cervix OR cervical OR cervico*) AND (cancer OR cancerous OR precancer* OR pre-cancer* OR 
premalignan* OR carcinoma* OR adenocarcinoma* OR neoplas* OR dysplas* OR dyskaryos* 
OR squamous OR CIN[tw] OR CIN1*[tw] OR CINI*[tw] OR CIN2*[tw] OR CINII*[tw] OR 
CIN3*[tw] OR CINIII*[tw] AND (visual* inspect* OR visual screening OR visual* examin* OR 
visual* evaluat* OR visual* detect* OR visual test OR visual* tested OR visual* testing OR visual 
tests OR naked eye OR acetic acid OR acetowhite OR aceto-white OR iodine OR “coloring 
agents”[MeSH Terms] OR magnifying OR magnified OR magnification OR aviscope OR 
downstaging) OR automated visual examination OR AVE OR Cytodiagnosis [MeSH Terms] OR 
Cell Transformation, Viral [MeSH Terms] OR Cytopathogenic Effect, Viral [MeSH Terms] OR 
((pap [tw] OR papanicolaou [tw] OR vagina* [tw] OR cervical [tw] OR cervix [tw] OR cervico* 
[tw] OR cytolog* [tw]) AND (smear* OR test [tw] OR tests [tw] OR testing [tw] OR tested [tw] 
OR swab* OR scrap*)))) OR SIL[tw] OR HSIL[tw] OR H-SIL[tw] OR LSIL[tw] OR L-SIL[tw] OR 
ASCUS[tw] OR ASC-US[tw] OR “ASC US”[tw])) OR (papillomaviridae [MeSH:NoExp] OR 
alphapapillomavirus [MeSH Terms] OR “DNA, viral” [MeSH Terms] OR Papillomavirus Infections 
[MeSH Terms] OR Tumor Virus Infections [MeSH Terms] OR “Cervix Uteri/virology” [MeSH 
Terms] OR HPV [tw] OR “human papillomavirus” [tw] OR papillomaviridae [tw] OR PCR OR 
“hybrid capture*” [tw] OR HC2 [tw] OR HCII [tw] OR “HC 2” [tw] OR “HC II” [tw] OR ((viral [tw] 
OR virolog* [tw]) AND (DNA [tw]))) OR CareHPV OR GeneXpert OR OncoE6 AND HIV OR human 
immunodeficiency virus OR women living with HIV. 

 

All citations identified were imported into EndNote X9 software. Duplicates were identified and 
removed. All abstracts were screened and full text copies of relevant publications were assessed 
for eligibility by one author (HK). From the consensus list, data was extracted by one author (HK) 
using a standardized form with verification of 30% of extracted data by a second author (IJ). For all 
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studies, the following variables were extracted: year of study, study location, origin (country) of 
study population, outcomes of interest (histological confirmed lesion CIN2+/CIN3+/ICC), cervical 
cancer screening strategy evaluated, screen positive among CIN2+/CIN3+ (true positives), and 
≤CIN1/≤CIN2 (false positives), and screen negative among ≤CIN1/≤CIN2 (true negatives) and 
CIN2+/CIN3+ (false negatives), where given. Authors were contacted if the desired effect estimate 
was not reported.  

Absolute pooled sensitivity and specificity estimates were obtained using metadta in Stata[14], a 
routine that performs meta-analytical pooling of diagnostic accuracy data from separate studies 
with similar methodology and epidemiology using the generalized linear model for the binomial 
family with a logit link, i.e logistic regression. Heterogeneity was quantified using the I-squared 
measure[15]. Discrete analyses were conducted for each screening strategy as: (i) a standalone 
screening test, (ii) co-testing of two screening strategies (where a woman was considered screen 
positive if either test was positive and screen negative when both tests were negative, all women 
receive both tests)  and (iii) in triage following an initial screen positive test (i.e. diagnostic accuracy 
of VIA and cytology following a HPV positive test).  Meta-regression was conducted using metadta 
to obtain relative sensitivity and relative specificity of the individual tests, according to age, HIV 
status, ART status and CD4+ T-cell count. Relative sensitivity and relative specificity and 95% 
Confidence Interval (CI) of HPV-DNA based tests (index test) were compared to visual inspection 
and cervical cytology using thresholds ASCUS+, LSIL+ and HSIL+ (comparator test). Only those 
studies that provided direct head-to-head comparison of those methods on the same population 
were included in this analysis. The pooled sensitivity and pooled specificity of index test was 
compared to those of comparator test using metadta in Stata which allows comparison of test 
method through inclusion of test method as a covariate[14]. Data were analysed using Stata 
(version 16).  Stratified analyses were conducted to evaluate the association of age, ART status, 
CD4+ T-cell count and threshold to determine screen-test positivity on diagnostic accuracy of tests.  

Study quality was assessed using the QUADAS-2 tool for the quality assessment of diagnostic 
accuracy studies[16]. Assessments were conducted as previously reported[17]:  participant 
selection characteristics (study location, inclusion and exclusion criteria, study size and age 
distribution; HIV related factors such as ART status and HIV control as measured by HIV plasma 
viral load; year of enrolment); prevalence of CIN2+/CIN3+; whether the index test and reference 
test were well described (i.e. in terms of timing, completeness, blinding to screen test result); 
reference standard verification including indication for biopsy (i.e. whether all women had biopsy 
taken irrespective of screening or triage test abnormality) and whether there was independent 
validation of histopathology diagnosis; training level and quality control for assessors performing 
visual inspection, cytology method (conventional vs. liquid based) and enrolment in external 
quality assessment programmes (EQA); HPV-DNA test type and test threshold to define test 
positivity. Stratified analyses were conducted to account for the heterogeneity in methodologies.   

This review was reported according to the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA)[18]. This review is registered on the PROSPERO database at the Centre 
of Reviews and Dissemination, University of York; registration number CRD42020189031. 
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3. RESULTS 

The review identified 7,089 publications, of which 2,594 were duplicates and 4,368 were excluded 
after abstract review, leaving 127 articles for full text review. Finally, 31 articles were selected which 
matched the inclusion criteria; one additional eligible study was published after the initial 
search[19].  

The majority of studies (61%; n=19) were conducted in Sub Saharan Africa[3-6, 20-33], 3 in Asia[7, 
34, 35], 2 in Latin America[36, 37]; 4 in North America[19, 38-40] and 3 in Europe[41-43] (one of 
which combined WLHIV from South Africa and women from several European countries in a 
combined analysis[42]), including a total of 19,112 WLHIV. The majority (n=28) of studies were 
conducted among WLHIV attending routine cervical cancer screening, or women recruited from 
HIV clinic; the remaining three studies recruited women with prior screen test positive or with 
cervical abnormities[5, 19, 23]. The majority of the studies recruited women in the post 
combination ART era (post-1996) but before the universal ART era (pre-2015), however four studies 
(all in North America or Europe) recruited women in the pre-cART era (i.e. prior to 1996)[38-40, 
43]. The median CD4+ T-cell count ranged from 271 cells/µl in a study among WLHIV in the USA 
enrolled prior to widescale ART introduction (1994-1998)[39] to 592 cells/µl in a study enrolling 
WLHIV in the USA from 2013 to 2015, 95%of whom were taking ART with median HIV-1 PVL of 20 
copies/ml (IQR: 20-77)[19]. HR-HPV prevalence ranged from 26% to 64%.  

 
Primary screening strategies 
In 11 studies among 7,558 WLHIV, the sensitivity of VIA was highly variable, ranging from 43.8–
86.6% for CIN2+ and 53.8-100.0% for CIN3+. Specificity to distinguish CIN2+ was similarly variable 
(range: 47.3–96.7%). Due to the variability in study design, a pooled accuracy estimate was not 
calculated. The proportion of women with VIA screen positive result ranged from 5.6% to 55.9%. 
Sensitivity was lower in studies where risk of disease misclassification was considered low, and in 
studies where VIA operators were less experienced in VIA and where frequent supervision and QC 
procedures were not undertaken or documented.  

There were 19 studies that evaluated any HPV DNA test method (Hybrid Capture-II [HC-II], 
GeneXpert, CareHPV, GP5+/6+, Riatol quantitative PCR [qPCR]) for CIN2+/CIN3+ detection among 
12,604 WLHIV. The sensitivity of different HPV tests targeting 13-14 high risk types (HC-II, GeneXpert 
and CareHPV) was high; pooled sensitivity for CIN2+ ranged from 92.0% (95%CI: 87.1-95.2; I2=26.4%) 
using GeneXpert to 95.3% (95%CI: 87.8-98.3; I2=0.2%) using careHPV but specificity was low for all 
test platforms; from 55.2% (95%CI: 49.9-60.5; I2=81.2%) using HC-II to 63.9% (95%CI: 50.5-75.4; 
I2=88.7%) using CareHPV (Table 1). Similar estimates were observed for CIN3+ (Table 2). The 
proportion of women testing positive for HPV DNA tests ranged from 43.7% (CareHPV) to 50.6% 
(HC-II). PPV for CIN2+ ranged from 16.9% (CareHPV) to 39.9% (GeneXpert). In 3 studies, a restricted 
genotype approach targeting 8 HR-HPV types (HPV-16, -18, -31, -33, -35, -45, -52, or 58) combined 
with a higher threshold for test positivity had a higher specificity to distinguish CIN2+ compared to 
the HPV-DNA tests targeting 13 HR types (76.8% vs. 56.4%; Relative Specificity=1.36, 95%CI: 1.26-1.47) 
but with loss in sensitivity for CIN2+ (Relative Sensitivity=0.89, 95%CI: 0.82-0.97). Proportion of 
screen-positive women was 41.3% and 54.0%, respectively.  
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There were 16 studies that evaluated cervical cytology for CIN2+/CIN3+ detection among 8,366 
WLHIV; 15 using threshold ASCUS+; 10 using LSIL+ and 15 using HSIL+. All studies used conventional 
cytology (Papanicolaou method), except one study which used liquid based cytology (LBC).  The 
highest sensitivity for CIN2+ and CIN3+ was observed using a threshold of ASCUS+ (CIN2+: 88.5%, 
95%CI: 82.4-92.7; I2=45.1%; CIN3+: 89.8%, 95%CI: 80.3-95.0; I2=33.7%)  or LSIL+ (CIN2+: 82.2%, 95%CI: 
73.6-88.5; I2=78.8%; CIN3+: 85.7% (95%CI: 73.4-92.8; I2=45.2%). Sensitivity estimates were variable for 
CIN2+ detection (57.5% to 100% using ASCUS+) but less variable for CIN3+. Specificity to distinguish 
CIN2+ was highly heterogeneous for both thresholds. Using cytology ASCUS+, specificity ranged 
from 8.5% to 94.5%; for LSIL+ the range was 12.4% to 96.0%. Studies reporting a threshold of HSIL+ 
had heterogeneous sensitivity for CIN2+ and CIN3+ (range CIN2+: 20.0 to 78.4%; range CIN3+: 27.3 
to 95.1%) and specificity (range: 58.3 to 99.2%); however, in settings with cytology-based 
programmes and enrolled in QA/QC programmes, HSIL+ had the best combination of sensitivity 
and specificity for CIN2+ (sensitivity: 74.5%; 95%CI: 69.4-79.0, I2=15.8%  and specificity: 89.0%; 95%CI: 
75.8-95.5, I2=92.2%).  
 
Screen-triage strategies 
In six studies that evaluated that evaluated the diagnostic accuracy of VIA following a positive HPV 
test, the sensitivity and specificity for CIN2+ were similarly heterogeneous as observed for VIA as 
a single test (sensitivity range=45.2% to 84.2%; specificity: 44.8% to 94.5%). There were too few 
studies to allow an analysis for CIN3+ detection. In all studies, VIA operators were reported to be 
blinded to the HPV test result.  

Two studies, not included in the meta-analysis, evaluated reflex HPV16/18-genotyping in HPV 
positive women combined with reflex Pap testing in HPV16/18 negative WLHIV. In a cohort of 
WLHIV participating in the WIHS cohort in the USA[19], among whom 36% were HR-HPV positive 
and 8.5% had CIN2+, HPV screening (using Cobas HPV test) with reflex HPV16/18-genotyping and 
Pap testing (ASCUS+) of non-HPV16/18 types had sensitivity and specificity of 84% (95%CI: 68-93) 
and 78% (95%CI: 75-80), respectively for CIN3+ (CIN3+ or CIN2 if concurrent with cytologic high 
grade squamous intraepithelial lesions [HSILs]) with PPV of 16%. The proportion of screen-positive 
women was 30%. In the same cohort, sensitivity, PPV and proportion screen-positive using primary 
HPV screening were 87%, 9% and 35%, respectively. In a cohort of WLHIV with HR-HPV infection in 
Botswana[27], among whom 36% had CIN2+, HPV16/18/45-genotyping (using GeneXpert) combined 
with reflex Pap testing (ASCUS+) in HPV16/18 negative WLHIV had sensitivity, PPV and proportion 
screen-positive of 73.5%, 43.1% and 62.4%, respectively.  

Five studies evaluated the diagnostic accuracy of cervical cytology following an HPV positive test[6, 

22, 27, 32]. In all studies, cytologists were reported to be blinded to the HPV test result. In HR-HPV 
positive women, cytology ASCUS+ had sensitivity for CIN2+ of 92.1% (95%CI: 85.6-95.8, I2=21.6%), but 
specificity was highly variable (range: 6.3% to 77.4%). Similar findings were observed for cytology 
LSIL+. Cytology HSIL+ had variable sensitivity for CIN2+ (range: 31.0-79.6%) as observed for cytology 
HSIL+ in screening. In studies with high CIN2+ prevalence, cytology HSIL+ had high sensitivity 
(77.3%, 95%CI: 72.8-81.2, I2=6.8%) and specificity (84.2%, 95%CI: 59.1-95.2; I2=91.9%) in HPV-positive 
women, leading to reduction in test positive women compared to HPV test alone and with high 
PPV (71.4%, 95%CI: 49.7-93.1).   
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Association of age and diagnostic accuracy of screening strategies 

In two studies[22, 32], the specificity of VIA did not vary by age but sensitivity for CIN2+ decreased 
in women older than 40 years (sensitivity: 59.4%, 53.6%, 56.7%, 35.6%, 41.5%, 25.0% in women aged 
25-29, 30-34, 35-39, 40-44, 45-50 and 50 years and greater, respectively). The sensitivity and 
specificity of VIA was heterogenous between studies, however within each study, sensitivity 
decreased in women 40 years and older.  The sensitivity of VIA was higher in women less than 40 
years compared to women 40 years or older (59.9%, 95%CI: 41.5-75.8 vs. 42.1%, 95%CI: 24.3-62.2; 
Relative Sensitivity=1.42, 95%CI: 1.01-2.01, data not shown). In two studies[22, 32], the sensitivity of 
HPV tests did not vary by age but specificity increased with increasing age (specificity to distinguish 
CIN2+: 40.0%, 44.4%, 50.6%, 59.0%, 61.8%, 63.0% and 70.0% in women aged 20-24, 25-29, 30-34, 35-39, 
40-44, 45-50 and 50 years and greater, respectively). The PPV increased and test positivity 
decreased with increasing age, corresponding with lower HR-HPV prevalence in older age groups.  
The sensitivity and specificity of cytology ASCUS+ or HSIL+ did not vary by age in three studies 
(Table 4)[22, 32].  

 

Diagnostic accuracy of HPV-DNA based tests by HIV status and ART status 

Five studies evaluated the diagnostic accuracy of HPV based tests for CIN2+ detection, by HIV In 
five studies, [5, 20, 26, 30, 33], the sensitivity of HPV based tests for CIN2+ was 12% higher in WLHIV 
compared to HIV-negative women (95.0%, 95%CI: 92.0-97.0 vs. 84.9%, 95%CI: 78.2-89.9; Relative 
Sensitivity=1.12, 95%CI: 1.05-1.19; Figure 6), but the specificity was 33% lower (55.0%, 95%CI: 48.3-61.5 
vs. 82.3%, 95%CI: 78.1-85.9; Relative Specificity=0.67, 95%CI: 0.62-0.72).  

In two studies [22, 32], the sensitivity of HPV tests was non-significantly higher in women recently 
initiating ART compared to women on prolonged duration ART (<2 years vs. ≥2 years: 90.9%, 95%CI: 
82.9-95.3 vs. 83.9%, 95%CI: 73.6-90.7; Relative Sensitivity=1.07, 95%CI: 0.96-1.19) and specificity was 
30% lower (46.4%, 95%CI: 39.0-54.0 vs. 65.4%, 95%CI: 58.6-71.7; Relative Specificity=0.71, 95%CI: 0.61-
0.81), corresponding with higher HR-HPV prevalence associated with lower CD4+ count in women 
recently initiating ART. Pooled sensitivity among ART-naïve women was similar to that among 
women on prolonged ART (Relative Sensitivity=1.05, 95%CI: 0.92-1.18), but as for recent ART 
initiators, specificity was lower in ART-naïve women compared to prolonged ART users (Relative 
Specificity=0.74, 95%CI: 0.65-0.84), possibly linked to higher HIV viral load compared to prolonged 
ART users, although CD4+ count was higher than short-duration ART users.   

In five studies[6, 22, 32, 34], sensitivity was higher in women with CD4+ ≤350 cells/µl compared to 
>350 cells/µl (Relative Sensitivity= 1.16, 95%CI: 1.01-1.34) with no difference in specificity (Relative 
Specificity=0.96, 95%CI: 0.93-1.00).   

 

4. SUMMARY 
VIA had variable sensitivity and specificity for CIN2+/CIN3+ due to heterogeneity in study design 
and training and experience of operators. Less variability was observed for HPV-DNA based tests 
which had high sensitivity for CIN2+/CIN3+ but low specificity which is possibly a reflection of the 
high prevalence of non-clinically relevant HR-HPV infections. Modifications to HPV tests to 
increase threshold for test positivity as well as restricted genotype approach increased specificity 
with little impact on sensitivity.  Cervical cytology performed well in settings with established 
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laboratory infrastructure; in these settings a higher threshold (HSIL+) had optimal sensitivity, 
specificity and PPV. Adding a second test after HPV test positive test is expected to reduce 
sensitivity with minimal improvement on specificity.  
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Table 1. Meta-analysis of diagnostic accuracy of cervical cancer screening strategies for CIN2+ among WLHIV 

 N 
populations 

CIN2+ 
prevalence,  
% (95%CI)  

Test positive,  
% (95%CI) 

Sensitivity 
 (%, 95%CI) 

I2 Specificity 
 (%, 95%CI) 

I2 PPV (95%CI) 1-NPV (95%CI)* 

Screen approach          
VIA – naked eyea [3, 6, 7, 20, 22, 24, 26, 28, 31, 32, 34] 12         
VIA – Digital cervicography  3 21.0 (15.0-27.1) 37.8 (22.1-53.5) 78.5 (69.8-85.2) 54.9% 75.9 (65.5-83.9) 91.2% 41.7 (32.3-51.0) 9.1 (6.1-12.0) 
VILI  4 11.1 (4.9-17.3) 26.7 (15.8-37.6) 78.8 (69.6-85.7) 63.1% 73.9 (63.4-82.3) 89.4% 27.8 (17.2-38.4) 4.9 (1.2-8.7) 
VIA or VILI positive 3 11.0 (3.3-18.7) 24.4 (4.7-44.1) 78.5 (68.9-85.8) 42.1% 77.7 (67.9-85.2) 96.6% 33.1 (12.9-53.2) 5.8 (0.9-10.7) 
HPV based tests          
Hybrid Capture IIb [6, 7, 26, 30, 32, 33, 35-37, 39, 42] 12 11.8 (8.2-15.3) 50.6 (43.3-58.0) 93.6 (90.9-95.6) 16.2% 55.2 (49.9-60.5) 81.2% 21.0 (15.6-26.4) 1.6 (0.8-2.4)  
GeneXpertc [3, 5, 27, 29] 4 21.8 (11.4-32.2) 48.9 (34.3-63.6) 92.0 (87.1-95.2) 26.4% 62.5 (53.1-71.0) 88.7% 39.9 (30.6-49.3) 4.4 (0.2-8.6) 
CareHPVd [20, 32] 3 7.9 (0.1-15.7) 43.7 (40.7-46.6) 95.3 (87.8-98.3) 0.2% 60.1 (53.6-66.2) 0.9% 16.9 (0.5-33.4) 1.3 (0.2-2.4)  
GP5+/6+ [22, 25] 2 26.9 (23.7-30.1) 50.0 (46.4-53.6) 81.2 (70.3-88.8)  63.9 (50.5-75.4)  44.0 (39.0-49.0) 10.0 (6.9-13.0) 
Riatol qPCR [31] 1 2.8 (1.7-4.4)  38.2 (34.5-42.0)  100.0 (82.4-100.0) - 63.6 (59.8-67.3) - 7.4 (4.5-11.3) 1.7 (0.8-3.0)  
Restricted genotyping          
8HR [low threshold]e[5, 22, 32] 4 25.9 (12.0-39.8) 45.7 (37.4-54.0) 86.4 (75.4-93.0) 56.5% 65.7 (60.5-70.6) 68.1% 45.3 (25.9-64.8) 7.9 (2.2-13.6) 

8HR [high threshold]e[5, 32] 3 22.2 (3.5-40.8) 41.3 (38.5-44.1) 79.7 (65.2-89.1) 60.8% 76.6 (71.9-80.7) 55.5% 38.8 (9.2-68.4) 8.5 (-0.01-18.2) 
OncoE6 (HPV16/18/45) [3, 31] 2 3.5 (2.3-4.7) 3.4 (2.2-4.6) 35.3 (23.5-49.2) - 98.3 (97.2-99.0) - 69.7 (56.6-82.9) 2.1 (1.1-3.1) 
Cytology           
Cytology ASCUS+ [6, 7, 21, 22, 27, 28, 31, 32, 34, 38-42] 15 14.9 (10.7-19.0) 46.5 (29.2-63.9) 88.5 (82.4-92.7) 45.1% 62.5 (49.0-74.3) 95.6% 27.6 (23.4-31.9) 3.2 (2.0-4.5)  
Cytology LSIL+ [6, 7, 21, 22, 28, 31, 32, 34, 42] 10 15.2 (10.1-20.3)  42.9 (22.1-63.8) 82.2 (73.6-88.5) 78.8% 69.9 (57.2-80.2) 97.3% 28.6 (23.2-34.0) 3.0 (1.8-4.2) 
Cytology HSIL+ [6, 7, 21, 22, 25, 27, 28, 31, 32, 34, 37, 40, 
41, 43] 

15 15.9 (11.3-20.6) 15.4 (10.0-20.8) 45.9 (34.5-57.7) 66.0% 95.1 (91.8-97.1) 75.7% 54.7 (43.3-66.2) 8.7 (6.4-11.0) 

          
Co-testing (either test positive)f          
HPV DNA or VIA positive [6, 7, 22, 32] 5 16.7 (7.5-25.9) 57.8 (42.2-73.1)  95.4 (90.5-97.8) 43.6% 48.6 (37.9-59.4) 94.3% 25.0 (14.5-35.4) 2.3 (0.8-3.9)  
HPV DNA or HSIL+[6, 22, 32] 4 19.6 (8.5-30.8) 56.8 (48.0-65.6) 95.5 (90.5-97.9) 3.4% 56.8 (45.8-67.1) 73.6% 31.1 (18.5-43.7) 3.2 (0.5-5.9) 
          
Triage of HPV positive WLHIVg          
HPV -> VIA [6, 23, 27, 31, 32] 6 27.8 (14.8-40.8) 39.7 (22.0-57.4) 60.1 (46.6-72.1) 61.6% 75.9 (60.2-86.7) 91.3% 44.6 (34.6-54.6) 18.3 (7.5-29.0) 
HPV -> HPV16/18[23, 31, 32] 4 22.6 (8.4-36.7) 23.9 (10.9-36.8) 38.3 (25.9-52.4) 0.8% 80.4 (66.1-89.7) 86.3% 38.2 (27.4-49.0) 18.8 (8.9-28.8) 
HPV -> cytology ASCUS+ [23, 27, 32] 4 29.7 (16.9-42.5) 60.9 (30.9-90.9)  92.1 (85.6-95.8) 21.6% 43.6 (26.9-61.9)  93.8% 41.5 (28.3-54.7)  9.2 (2.5-15.8)  
HPV -> cytology LSIL+[23, 32] 3 28.0 (12.8-43.3) 62.1 (26.6-97.6) 90.8 (83.2-95.2) 60.5% 48.8 (31.2-66.8) 95.8% 40.3 (22.1-58.4) 7.4 (4.3-10.5) 
HPV -> cytology HSIL+[6, 23, 27, 32] 5 31.8 (20.9-42.8) 29.8 (12.1-47.5) 65.3 (52.0-76.6) 80.9% 89.0 (79.4-94.4) 81.4% 67.0 (49.6-84.5) 15.2 (11.2-19.2) 

aconducted by nurse/midwife; bHC-II targets 13 HR types: HPV-16, -18, -31, -33, -35, -39, -45, -51, -52, -56, -58, -59, and -68; cGeneXpert 5-channel targets 14 HR types: HPV-16, -18, -31, -33, -35, -39, -45, -51, -52, -56, -58, -59, 66 and -68; dCareHPV targets 14 HR types: HPV-16, -18, -31, -33, -
35, -39, -45, -51, -52, -56, -58, -59, -66 and -68; e8 HR types: HPV 16; HPV 18 or 45; or HPV 31, 33, 35, 52, or 58; analysis includes two studies used HC-II and INNO-LiPA (positive for HC-II and any HPV16/18/45/31/33/35/52/58; low threshold=1RLU; high threshold=20RLU)[32, 33] and one 
study used GeneXpert (low threshold=a higher number of replication cycles; high threshold=low number of replication cycles)[5]; fscreen positive when either test was positive and screen negative when both tests were negative, all women receive both tests; gtests conducted 
among HPV positive women only; *1-NPV is measure of disease risk after a negative result.   
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Table 2. Meta-analysis of diagnostic accuracy of cervical cancer screening strategies for CIN3+ among WLHIV 

 N populations  CIN3+ prevalence,  
% (95%CI)  

Test positive,  
% (95%CI) 

Sensitivity 
 (%, 95%CI) 

I2 Specificity  
(%, 95%CI) 

I2 PPV (95%CI) 1-NPV (95%CI) 

Screen approach          
VIA – naked eyea [3, 6, 7, 22, 26, 28, 31, 32, 34] 10         
VIA – Digital cervicography  3 9.1 (7.7-10.4) 38.1 (22.1-54.1) 80.6 (70.3-87.9) 5.0% 73.7 (62.2-82.7) 93.6 20.5 (12.1-28.8) 3.5 (2.3-4.6) 
VILI  3 4.8 (1.8-7.8) 25.4 (12.2-38.7) 81.0 (69.3-88.9) 42.3% 73.3 (61.6-82.4) 93.8 14.8 (7.8-21.7) 1.3 (0.0-2.7) 
VIA or VILI positive 2 3.9 (2.8-5.0) 31.6 (28.9-34.3) 80.6 (66.6-89.7)  70.1 (57.6-80.1)  11.6 (8.4-14.9) 0.8 (0.2-1.4)  
HPV based tests          
Hybrid Capture IIb [6, 7, 26, 30, 32] 6 4.8 (2.6-6.9) 47.7 (35.6-59.7) 96.0 (90.7-98.4) 15.9% 54.9 (47.1-62.5) 94.8% 9.4 (5.2-13.7) 0.5 (-0.1-1.2) 
GeneXpertc [3, 5, 29] 3 14.9 (5.0-24.8) 56.3 (49.0-63.7) 95.3 (89.0-98.0) 3.8% 51.0 (39.8-62.1) 74.4% 25.3 (6.8-43.8) 1.4 (0.3-2.5) 
CareHPVd [32] 2 1.5 (0.8-2.6) 43.3 (39.9-46.7) 91.7 (61.5-99.8) - 57.4 (53.9-60.9) - 3.1 (1.6-5.5) 0.2 (0.0-1.2) 
GP5+/6+ [22, 25] 2 12.6 (10.3-15.0) 50.0 (46.4-53.6) 88.7 (74.6-95.5)  58.7 (44.9-71.3)  22.6 (18.4-26.7) 2.1 (0.6-3.5) 
Riatol qPCR [31] 1 1.8 (0.9-3.1) 38.2 (34.5-42.0) 100.0 (73.5-100.0) - 62.9 (59.1-66.6) - 4.7 (2.4-8.0)  0.8 (0.2-1.8)  
Cobas HPV [19] 1 3.3 (2.2-4.8)  35.7 (32.4-39.1) 85.2 (66.3-95.8) - 66.0 (62.5-69.2) - 9 (6- 13) 1 (<1, 2) 
Restricted genotyping          

8HR [low threshold]e[5, 22, 32] 4 12.0 (6.7-17.2) 45.7 (37.4-54.0) 90.5 (81.4-95.4) 29.9% 61.7 (55.3-67.8) 78.1% 24.1 (12.9-35.4) 4.1 (3.0-5.1)* 

8HR [high threshold]e[5, 32] 3 12.3 (1.7-23.0) 33.9 (23.2-44.5)  86.6 (66.7-93.8)  44.4% 73.2 (65.8-79.5)  72.3% 26.8 (4.0-49.7)  5.3 (3.6-7.1) 

OncoE6 (HPV16/18/45) [3, 31] 2 2.2 (1.2-3.2) 3.4 (2.2-4.6) 46.9 (30.6-63.9) - 98.0 (96.8-98.7) - 47.9 (31.9-63.9) 1.0 (0.3-1.6) 
Cytology           
Cytology ASCUS+ [6, 7, 22, 27, 28, 31, 32, 34, 39, 40] 11 6.3 (4.3-8.3) 45.4 (22.3-68.5) 89.8 (80.3-95.0) 33.7% 59.4 (40.7-75.7) 97.7% 12.3 (9.6-14.9) 0.9 (0.5-1.4)  
Cytology LSIL+ [6, 7, 21, 22, 28, 31, 32, 34] 9 6.7 (4.3-9.0) 44.0 (19.7-68.3) 85.7 (73.4-92.8) 45.2% 66.7 (48.4-81.1) 97.7% 13.2 (10.0-16.4) 1.0 (0.5-1.6)  
Cytology HSIL+ [6, 7, 21, 22, 25, 27, 28, 31, 32, 34, 40] 12 7.4 (5.1-9.6) 15.8 (9.6-22.0) 59.2 (41.8-74.5) 63.3% 92.8 (85.9-96.5) 89.5% 32.2 (24.2-40.4) 2.6 (1.6-3.5) 

aconducted by nurse/midwife; bHC-II targets 13 HR types: HPV-16, -18, -31, -33, -35, -39, -45, -51, -52, -56, -58, -59, and -68; cGeneXpert 5-channel targets 14 HR types: HPV-16, -18, -31, -33, -35, -39, -45, -51, -52, -56, -58, -59, 66 and -68; dCareHPV targets 14 HR types: HPV-16, -18, -31, -33, -
35, -39, -45, -51, -52, -56, -58, -59, -66 and -68; e8 HR types: HPV 16; HPV 18 or 45; or HPV 31, 33, 35, 52, or 58; analysis includes two studies used HC-II and INNO-LiPA (positive for HC-II and any HPV16/18/45/31/33/35/52/58; low threshold=1RLU; high threshold=20RLU)[32, 33] and one 
study used GeneXpert (low threshold=a higher number of replication cycles; high threshold=low number of replication cycles)[5]; *1-NPV is measure of disease risk after a negative result.   
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Part II: Follow up after positive or negative tests for WLHIV 

Medline, Embase, Global Health and Cochrane databases were searched for published literature 
prior to 21 April 2020 that reported the diagnostic accuracy of cervical cancer screen and screen-
triage strategies for histology-verified high-grade cervical intraepithelial neoplasia (CIN2+/CIN3+) 
in women living with HIV (WLHIV) as previously described (refer to Annex 1 for full methodology 

and search strategy). Eight studies were identified that evaluated longitudinal cervical lesion 
outcomes following a negative screen test in WLHIV. Five prospective studies[44-48]. enrolled 
both WLHIV and HIV negative women in the Women’s Interagency HIV Study (WIHS) in the US, a 
multicentre prospective study of HIV related disease among women who are HIV-seropositive and 
at-risk seronegative women enrolled from similar clinical and outreach sources with semi-annual 
Pap smears with early referral for treatment of HSIL+.  In analyses restricted to women with 
cytology normal screening result at baseline, these studies evaluated the risk of CIN2+ or CIN3+ 
over follow-up visits, stratified by HIV status and/or HR-HPV status. Separately, three studies[32, 
49, 50] evaluated histology-verified CIN2+ incidence in WLHIV over median 12 to 16 months who 
were baseline screen negative for VIA, HPV-DNA (HC-II) and cytology. 

Risk of incident HSIL+/CIN2+ in WLHIV with cytology negative screen  

In a prospective study among 942 WLHIV and 520 HIV-negative women enrolled in the WIHS study 
between 1994 and 2002 who were cytology normal at baseline and were followed over 3 years[44], 
WLHIV had higher risk of precancer (composite of cervical cytology HSIL+, as well as histology 
verified CIN2, 3, or adenocarcinoma in situ) compared to HIV-negative women (HR=2.4, 95%CI: 2.0–
2.9), but this association was not adjusted for HR-HPV status or CD4+ count.  After three 
consecutive negative Pap test results, there were no cases of precancer among WLHIV within 15 
months but incidence of precancer was 2% within 39 months. Among 855 WLHIV and 343 HIV-
uninfected women in WIHS study enrolled between 1994 to 1995 with negative cytology at 
baseline and followed over 3 years, the incidence of any SIL among WLHIV with CD4+ >500/μL who 
were HR-HPV-negative (MY09/MY011 PCR) was similar to that in HIV-negative/HR-HPV women 
(hazard ratio [HR], 1.2; 95% CI, 0.5-3.0), but was higher among HR-HPV-negative WLHIV with CD4+ 
≤500/μL (HR, 2.9; 95% CI, 1.2-7.1). When restricting analysis to baseline HR-HPV positive women (19% 
of all WLHIV enrolled and 5% of HIV-negative), any SIL incidence was higher among WLHIV 
compared to HIV-negative women over 3 years, irrespective of CD4+ count (69%, 48%, 37% and 11% 
for WLHIV with CD4+<200, 200-500, >500 cells/µl and HIV-negative women, respectively). In the 
cohort of WLHIV, no cases of HSIL+ were diagnosed at 3 years of follow-up[45]. Authors of this 
study acknowledge that the end points of SIL and HSIL+ were determined using cytology without 
histologic confirmation, and there was no end-of-study colposcopy or biopsy to confirm presence 
of absence of disease. However, participants were evaluated every 6 months for more than 5 
years, authors suggest it unlikely that much significant disease went undetected. In another 
analysis of the WIHS cohort with 420 WLHIV and 279 HIV-negative women who were cytology 
normal and HR-HPV negative at enrolment, the 5-year cumulative incidence rates of HSIL+ were 
not different between the two groups[46]. The cumulative incidence of HSIL+ was 0.3% (95% CI, 
0%-0.9%) in WLHIV and 0.4% (95% CI, 0%-1.3%) in HIV-negative women. The overall five-year 
cumulative incidence of CIN-3+ was 0.5% (95% CI, 0%-2%) in WLHIV and 0.7% (95% CI, 0%-2%) in HIV-
negative women. No cancers were observed in either group. In separate analysis, WLHIV with CD4+ 
<500 cells/µl had higher risk of HSIL+ at 39 months compared to WLHIV with CD4+ >500 cells/µl 
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(200-500 vs. >500 cells/µl: adjusted HR=1.6, 95%CI: 1.3–1.9; <200 vs. >500 cells/µl: adjusted HR=2.0, 
95%CI: 1.6–2.4).  The same cohort of 1021 WLHIV and 518 HIV negative women with normal pap 
result at baseline was followed over median 5 years (between 1994-2002) to observe incidence of 
CIN2+ and CIN3+[47]. Among women who had a normal Pap test at baseline and were HR-HPV 
negative (n = 867) cumulative risk of CIN2+ over 5 years was 2%, 4%, 3% and 2% in WLHIV with a CD4 
count <350, 350–499 ≥500 cells/μL, and HIV negative women, respectively. No CIN3+ was identified 
in HIV-negative women, whereas in WLHIV, cumulative risk of CIN3+ was ≤1% in each CD4 stratum. 
Among women who had a normal Pap test at baseline and were HR-HPV positive, cumulative risk 
of CIN2+ over 5 years was 22%, 12%, 14% and 10% among women with CD4 counts <350, 350-499, 
≥500 cells/µL and HIV-negative women, respectively.  The 5-year cumulative risk of CIN3+ was 7%, 
2%, 2% in WLHIV with CD4 count <350, 350–499, and ≥500 cells/µl, respectively.  WLHIV with a 
normal Pap result who were HPV16 positive had a 5-year cumulative risk of CIN-2+ of 29% (95% CI, 
6%–46%) and CIN-3+ cumulative risk of 10% (95% CI, 0%–23%). WLHIV with normal pap and non-HPV16 
HR-HPV had a 5-year cumulative incidence of 14% (95% CI, 7%–21%) and CIN3+ cumulative risk of 3% 
(95% CI, 0%–6%) respectively. In a recent update following WLHIV and HIV negative women enrolled 
up to 2015, the 5-year cumulative incidence of precancer (CIN-3+ or [ii] CIN-2 if concurrent with 
cytologic high grade squamous intraepithelial lesions [HSILs ) following HR-HPV negative test at 
baseline was 3% (95%CI: 0-7), 2% (95%CI: 0-7), 1% (95%CI: 0-3) and 4% (95%CI:   0-7) in  WLHIV with CD4+ 
<350, 350-499, ≥500 cells/µL and HIV-negative women, respectively[19]. No cancers were detected 
in any group.   

In a cohort study of 723 WLHIV in Brazil followed over a median 5 years and undergoing pelvic exam 
every 6-12 months with normal cervical cytology at baseline, 68% of whom were HR-HPV negative 
(HC-II), a negative HR-HPV DNA test at baseline had a negative predictive value of 99.8% (95%CI: 
98.9–100.0) and 99.0% (95% CI: 97.6–99.7) for HSIL+ detection at 1 and 3 years, respectively[51]. 
HSIL+ incidence was 1.3 per 100 person-years [95% IC 0.9–1.8] and WLHIV with a HRHPV positive 
test at baseline had over 3-fold increased risk of HSIL+ during follow-up compared to WLHIV with 
HR-HPV negative test at baseline (2.8 vs. 0.6 per 100 person years; Hazard Ratio=3.2, 95%CI: 1.5–
7.1).  

Risk of incident CIN2+ in WLHIV with baseline negative VIA, HPV-DNA or cytology test  

Three prospective studies[32, 49, 50] evaluated histology-verified CIN2+ incidence in WLHIV, 
among who baseline screen-test results were available for VIA, HPV-DNA (HC-II) and cytology for 
all enrolled women. In Johannesburg, South Africa, 688 WLHIV without histology-verified CIN2+ at 
baseline, 95% of whom were taking ART with majority (90%) virally suppressed, were followed over 
12 months. Incident CIN2+ was 4.4%, 2.1% and 2.5% in women who were screen negative with VIA, 
HR-HPV (Hybrid Capture-II) and cytology (<ASCUS), respectively[50]. A multi-site study among 
WLHIV in Johannesburg, South Africa and Ouagadougou, Burkina Faso, 64% of whom were taking 
ART reported CIN2+ incidence of 2.2% (95%CI :1.3-3.7), 0.5% (95%CI: 0.1-1.8) and 0.5% (95%CI: 0.1-2.1) 
in WLHIV who were screen negative with VIA, HR-HPV (Hybrid Capture-II) and cytology (<LSIL), 
respectively over 16 months[32]. A prospective study among 688 WLHIV in India without 
colposcopic or histopathological evidence of CIN at baseline, 78% taking ART and followed over 
median 3 years reported incident CIN2+ of 0.5, 0.0 and 0.5 per 100 person years in WLHIV who were 
baseline screen-negative with VIA, HC-II and cytology (<ASCUS), respectively[49].  
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Part III: Follow-up after treatment 

Risk of treatment failure/CIN2-3 recurrence/re-detection in WLHIV and associated risk factors 

• A review and meta-analysis of 10 studies reported that WLHIV treated for CIN2+/HSIL 
lesions had a 3-fold (95% CI 2.2–4.3) higher risk of treatment failure (defined as residual 
and/or recurrent cytology-verified HSIL+ or histology-verified CIN2+) compared to HIV-
negative women at least 6-months post-treatment (22.0% vs 9.2% in WLHIV and HIV-
negative women, respectively)[52].  

• There was a higher risk of treatment failure after cryotherapy compared to LEEP (21.6% vs. 
12.6%) in WLHIV that was of borderline statistical significance (P = .05). This finding was 
confirmed in a randomised controlled trial among 400 WLHIV with CIN2/3 in Kenya 
randomised to receive either cryotherapy (n=200) or LEEP (n=200). Over 2 years, CIN2+ 
recurrence was higher in the cryotherapy group than the LEEP group (30% vs. 19%, relative 
risk=1.71, 95%CI: 1.12-2.65) [53].  

• There was no study that reported on the risk of treatment failure in HIV-infected women 
after thermal ablation.  

• Margin status was also associated with treatment failure in the meta-analysis; treatment 
failure was higher in WLHIV with positive margins compared to negative margins (49% vs. 
16%; pooled OR=3.4; 95% CI 1.5–7.7).  

• In a separate meta-analysis of eight studies[54] including 1452 WLHIV followed between 6 
and 33 months post-CIN management reported weak evidence of a decreased risk of CIN2+ 
detection at follow-up among ART users compared to ART-naive women (adjusted risk 
ratio [aRR]= 0.66, 95% CI: .20–2.24; I2 = 78.7%, P = .009) which was influenced by setting. In 
studies conducted in high income countries, women on ART had 76% lower risk of CIN2+ 
redetection compared to ART-naïve at time of management (Odds Ratio=0.24, 95%CI: 0.13–
.45; I2=0%). In studies conducted in LMIC, no association was observed (cOR = 1.13, 95% CI: 
.67–1.92; I2=19%). This lack of association may be linked to management approach available 
and HIV control. Women in HICs may be more likely to undergo excisional management. 
WLHIV in HICs may be more likely to be on effective ART (with undetectable HIV PVL) 
possibly due to better access and adherence to ART, a higher likelihood of initiating ART 
earlier at higher CD4+ cell counts and a greater probability of retention in care. ART users 
with HIV PVL <50 copies/ml were less likely to have CIN2+ detection at follow-up (vs ≥50 
copies/mL: cOR = 0.55, 95% CI: .32–.94; I2 = 0.0%, P = .23). A higher nadir CD4+ count was 
associated with a reduced risk of CIN2+ re-detection, but not CD4+ at time of management 
or at time of CIN2+ re-detection.  

• [Limitations of the above studies: Few studies distinguished treatment failure/recurrence 

from incident lesions, which would be expected to accumulate more frequently in HIV-

infected than HIV-uninfected populations. Risk factors for newly detected HSIL-CIN2+ included 

positive excision margins of initial lesion which suggest possible treatment failure. Included 

studies used different criteria for treating CIN lesions (CIN1+ vs. CIN2+), different management 

techniques (excisional vs. ablative), different threshold for defining lesion detection at follow-

up (low- or high-grade) and follow-up duration, differing biopsy indications, and differences 

in the prevalence and adjustment of confounders.  

29



14 

 

14 

 

Diagnostic accuracy of test strategies for re-detection of high-grade cervical 
intraepithelial neoplasia following lesion management (test of cure) among women 
living with HIV: review of the evidence 
 

Medline, Embase, Global Health and Cochrane databases were searched for published literature 
prior to 21 April 2020 that reported the diagnostic accuracy of cervical cancer screen and screen-
triage strategies for histology-verified high-grade cervical intraepithelial neoplasia (CIN2+/CIN3+) 
in women living with HIV (WLHIV) as previously described (refer to Annex 1 for full methodology 

and search strategy). Two studies[55, 56] were identified that evaluated the diagnostic accuracy of 
various strategies for CIN2/3 treatment failure/recurrence/re-detection a median 6 months 
following cryotherapy in WLHIV in Kenya.  

Histology-verified CIN2/3 ranged from 15-23% a median 6 months following cryotherapy. VIA had 
the lowest sensitivity of the three tests (27%) and moderate specificity (82%) and NPV (84%). 
Cervical cytology (LSIL+) had the highest specificity and positive predictive value (PPV; 91% and 52%, 
respectively) but a low sensitivity (44%). Sensitivity of an HPV-DNA based test at 6 months had high 
sensitivity (85-95%) and NPV (94-96%) but low specificity (36-54%). A multiple test strategy where 
at least one test is positive maximized sensitivity and NPVs for all HR-HPV-based combinations.  
In one published study[56] and one unpublished study (Michael Chung, personal communication), 
HR-HPV DNA positivity at 6 months ranged from 67-71%, the majority (86-88%) were type-specific 
persistent infections. A test targeting type-specific persistent HR-HPV increased specificity to 48% 
with sensitivity and NPV of 94% and 97%, respectively. HR-HPV persistence at 6 months had NPV of 
91% for CIN2/3 recurrence over 24 months following treatment.  

Summary: WLHIV at higher risk of posttreatment failure/residual disease compared to HIV negative 
women, even at 6 months and HR-HPV persistence common in WLHIV post-treatment. HPV-DNA 
based test may be useful as test of cure as WLHIV with negative HR-HPV test likely to be disease 
free (NPV=91-96%). Further, if negative for HPV DNA and cytology, NPV increased to 99%. However, 
half of all WLHIV testing positive at 6 months did not have recurrent disease and a second test may 
be required to rule out recurrence. The evidence base is limited in WLHIV and due to the high 
persistence of (multiple) infections, it is difficult to distinguish between treatment failure or 
recurrence of original lesion and development of new lesion attributed to a different HPV infection. 
CIN2/3 recurrence may be dependent on HPV type (or even HPV variant) and its persistence.   
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Review of reviews of follow-up strategies after screening or 
treatment in the general population 
 
PICO 3, 4, 5, 6, 7 
 
Should we follow-up X, W or Z years after a  

• negative screening test 
• positive screening test and negative triage 
• positive test and treatment  

with the same or different test(s)? 
 
In summary, we searched for studies that screened women using at least one of the 7 priority 
algorithms comparing different follow-up periods. We searched for studies using at least one of the 
7 algorithms that followed both women who were screened positive (and treated) or screened 
negative (on primary or triage test). We found no studies using the same algorithm with different 
follow-up intervals to compare to each other.  
 
For follow-up after a ‘negative screening test’ or ‘positive screening test and negative triage test’, 
the Guideline Development Group used evidence from modelling which compared different intervals 
of screening, such as every 3, 5 or 10 years (see Supplementary Material 13). 
 
For follow-up after a positive test(s) and treatment, we searched for and found multiple systematic 
reviews reporting the incidence of CIN 2-3 after treatment (including ablative and excisional 
treatment). For which test to use for follow-up, we found multiple systematic reviews reporting the 
sensitivity and specificity of different tests to detect CIN 2-3. 
 
For a review of the literature for women living with HIV, see Supplementary Material 2. 
 
 
 
SYSTEMATIC REVIEW OF PRIMARY STUDIES 
 
1. Eligibility criteria 

 
Population Intervention and 

comparator 
Outcomes 

Women who are  
• negative after a screening test 
• negative after a triage test 
• positive and treated 
 
Subgroup: HIV+ women [with or 
without ART] or not; pregnant women  
 
Note: we will not consider subgroup of 
women who have or who have not 
been vaccinated  

Follow-up in X, W 
or Z years versus in 
X’, W’ or Z’ years 
with same 
screening test or 
different screening 
test (timing may be 
dependent on initial 
test) 

1.     CIN 1, 2-3 or positive screening test 
(cure/persistence/recurrence) 
2.     cervical cancer  
3.     mortality 
4.     HPV infection  
5.    Coverage of screening  
6.    Coverage of treatment  
7.    Test accuracy data: true/false 
positives/negatives 

Same as above Same as above Other criteria: acceptability, equity, feasibility, 
resources  
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2. Search strategy 
We searched in multiple databases for randomised controlled trials and non-randomised studies 
(comparative and non-comparative). We restricted to 2000 given the use of HPV DNA testing after 
this time. 
 
Database: Embase <1974 to 2020 August 24> , Global Health <1973 to 2020 Week 33>, OVID 
Medline Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) Daily and 
Ovid MEDLINE(R) 1946 to Present, EBM Reviews - Cochrane Central Register of Controlled Trials 
<July 2020> 
-------------------------------------------------------------------------------- 
1     (cryotherapy or cryosurgery).mp. or electrosurgery/ or electrocoagulation/ or 
thermocoagulation.tw. or lletz.tw. 
or electrocautery.tw. or leep.tw. or loop.tw. or cold coagulation.tw. (401207) 
2     (thermal or ablation or ablative or excision*).mp. (1089115) 
3     treat*.tw. (14619292) 
4     1 or 2 or 3 (15610715) 
5     cervical intraepithelial neoplasia/ or uterine cervical dysplasia/ or uterine cervical neoplasms/ or 
uterine 
cervix carcinoma in situ/ (107823) 
6     (acetic acid or lugol or visual inspection or VIA or AAT or DVI).tw. or vaginal smears/ or vaginal 
smear/ or 
papanicolaou test/ or papanicolaou.tw. or smear*.tw. or cytology.tw. (2942489) 
7     (HPV or DNA or RNA or papillomavirus).tw. (3794618) 
8     6 or 7 (6448900) 
9     screen*.mp. or screening/ or mass screening/ (2432957) 
10     (screen and treat).tw. (8821) 
11     5 and 4 and 8 (11242) 
12     9 or 10 (2432957) 
13     11 and 12 (3803) 
14     review/ or case report/ or editorial/ or comment/ or conference abstract/ (12569817) 
15     13 not 14 (2941) 
16     remove duplicates from 15 (2131) 
17     limit 16 to yr="2000 -Current" (1817) 
18     randomized controlled trial.pt. (1011575) 
19     randomized.mp. (2969866) 
20     random*.tw. (3912272) 
21     double-blind*.tw. (630183) 
22     18 or 19 or 20 or 21 (4606452) 
23     17 and 22 (223) 
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3. PRISMA flowchart 
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4. Results 
We found no primary studies that compared different follow-up periods using the 7 priority 
algorithms or non-comparative studies using the same algorithm but at different follow-up periods. 
 
We used the systematic review conducted for the effects of thermal ablation and cryotherapy in the  
 
WHO guidelines for the use of thermal ablation for cervical pre-cancer lesions. Geneva: World 
Health Organization; 2019. Licence: CC BY-NC-SA 3.0 IGO. Annex E. 
https://apps.who.int/iris/bitstream/handle/10665/329299/9789241550598-
eng.pdf?sequence=1&isAllowed=y 
 
We used the evidence for relative sensitivity and specificity of different tests from an update of 
systematic reviews conducted for this guideline. Original reviews included data from  
 
Arbyn M, Ronco G, Anttila A, Meijer CJ, Poljak M, Ogilvie G, Koliopoulos G, Naucler P, 
Sankaranarayanan R, Peto J. Evidence regarding human papillomavirus testing in secondary 
prevention of cervical cancer. Vaccine. 2012 Nov 20;30 Suppl 5:F88-99. doi: 
10.1016/j.vaccine.2012.06.095. Erratum in: Vaccine. 2013 Dec 16;31(52):6266. PMID: 23199969. 
 
 
 
Relative accuracy to predict residual/recurrent CIN 
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Review of reviews and studies for age to start screening in general 
population 

PICO 8.b. Should women be screened for cervical precancer lesions starting 
at 35 years versus 30 years? Ending at 50 versus older? 

General population 

We performed a scoping review of the literature for systematic reviews and primary studies 
comparing different ages at initiation and end of screening. We found very few studies that 
compared different screening start and very few studies outcomes for young women who 
were screened.   

The Guideline Development therefore agreed to consider evidence from reviews and/or 
studies reporting the difference in prevalence of cancer or CIN or HPV or HSIL at various 
ages in the general population. 

Additional searches were conducted for other factors such as acceptability related to age of 
screening. 

1. Eligibility criteria
Population Intervention Outcomes 

Asymptomatic 
women (not 
including women 
living with HIV) 

(Sexually active) 

screened for 
cervical precancer 
lesions at specific 
age 

30 or 35 years 

*****May be 
dependent on 
screening test 

1. CIN 1, 2-3 (cure/persistence/recurrence),
2. cervical cancer
3. mortality
4. HPV infection
5. Major infections (requiring hospital admission and antibiotics,
e.g. pelvic inflammatory disease)
6. Major bleeding (requiring hospital admission, or blood 
transfusion)
7. Procedure associated pain
8. treatment-related social stigmatization
9. HIV shedding after treatment
10. Reproductive outcomes 
11. Coverage of screening and treatment

Other issues 
• Feasibility
• Equity
• Resource issues
• Acceptability (all stakeholders)
• Patient values of outcomes and preferences for interventions

42



2. Search strategy

We conducted a comprehensive search of the literature in multiple databases for primary or 
secondary research (see Search Strategy) and download 217 citations into EndNote 
software.  

We screened articles by title and abstract and identified 17 systematic reviews and 2 
narrative reviews that met our inclusion criteria. We also manually searched the references 
of these papers for other relevant systematic reviews. See Table 1 for characteristics of 
included reviews.  

We screened the full texts of the reviews for the following pooled or individual study data, 
stratified by age: 

• Incidence of cervical cancer
• Prevalence of cervical cancer or cervical lesions, stratified by:

o cervical intraepithelial neoplasia of grade II (CIN 2), CIN of grade III or worse
(CIN 3+), high-grade squamous intraepithelial lesion (HSIL), and
adenocarcinoma in situ (ACIS)

o low-grade neoplasia (CIN 1), low grade squamous intraepithelial lesion (LSIL),
and atypical cells of undetermined significance (ASCUS)

• Regression of cervical cancer
• Progression of cervical cancer
• Persistence of cervical cancer
• Cervical cancer mortality
• Prevalence of HPV

We reviewed the references of the reviews for individual studies that provided relevant 
data (specifically on cervical cancer incidence, prevalence and mortality), stratified by age. 
We extracted individual study data or relevant figures.  

Database: Embase <1996 to 2020 August 17>, Global Health <1973 to 2020 Week 32>, EBM 
Reviews - Cochrane Database of Systematic Reviews <2005 to August 13, 2020>, Ovid 
MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily 
<2016 to August 17, 2020> 
-------------------------------------------------------------------------------- 
1    Cervical Intraepithelial Neoplasia/ (10516) 
2    Uterine Cervical Dysplasia/ (2282) 
3    Uterine Cervical Neoplasms/ (13977) 
4    ((precancer* or pre-cancer* or neopla* or dysplasia or lesion* or premalignan* or 
malignan* or cancer* or 
carcinoma*) adj3 cervi*).mp. (155746) 
5    ((precancer* or pre-cancer* or neopla* or dysplasia or lesion* or premalignan* or 
malignan* or cancer* or 
carcinoma*) adj3 cervi*).tw. (128920) 
6    1 or 2 or 3 or 4 or 5 (156314) 
7    meta analys*.mp,pt. (453697) 
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8     review.pt. (2851528) 
9     search*.tw. (854767) 
10   7 or 8 or 9 (3633220) 
11   age distribution/ (149089) 
12   (age or ages or aged).ti. (343457) 
13   11 or 12 (478718) 
14   6 and 10 and 13 (276)
15   remove duplicates from 14 (261) 
16   limit 15 to yr="2005 -Current" (217) 

3. Results
Characteristics of included reviews
Study details Included studies/participants Findings 

Study: Arbyn 2020 

Design: Systematic review 

Country: All 

Purpose: To assess the 
existing burden of cervical 
cancer and deaths 

• cancer estimates from 185
countries from the Global 
Cancer Observatory 2018 
database 

• ~570 000 cases of cervical
cancer and ~311 000 
deaths from disease in 
2018 

• ‘age standardised’

84% of all cervical cancers and 88% of all 
deaths caused by cervical cancer occurred 
in lower-resource countries (HDI <0.80) 
Data available by world, HDI, continent 

Study: Bekos 2018 (also 
Bekos 2017 abstract) 

Design: Large cohort, 
systematic review, meta 
analysis 

Country: Austria 

Purpose: To evaluate the 
natural history of CIN lesions 
and to assess histological 
progression and regression 
rates in different age groups 
using colposcopically guided 
biopsy results. 

Sources searched: Not reported 

Inclusion criteria: Studies that 
had information for regression, 
persistence, and progression 

Total studies included: 7 

Do not present data on prevalence  

Table 5. Pooled analysis of studies 
reporting age- dependent outcome rates of 
CIN after observational management: 
regression, persistence, progression 

Study: Bruni 2010 

Design: Meta-analysis 

Country: South Africa 

Purpose: To provide robust 
and standardized statistics on 
the burden of cervical HPV 
infection in the female 
population worldwide and 
comparable regional 
estimates. 

Sources searched: PubMed 

Inclusion criteria: Studies 
published between 1995 and 
2009 that used PCR or Hybrid 
Capture 2 for HPV detection in 
women with normal cytological 
findings 

Total studies included: 194 

114 studies provided the necessary 
information on age-specific prevalence. 

Age-specific HPV distribution presents as 
either a bimodal curve or a unimodal 
distribution skewed to the left. The 
detection of HPV infection in women has 
been found to start consistently with a 
peak just after the onset of sexual relations, 
usually from 15 years of age, reaching 
prevalences up to 80% in some 
populations, mostly at the expense of 
transient infections that clear rapidly. After 
this first peak the prevalence of infection 
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Study details Included studies/participants Findings 

gradually declined to a plateau in middle-
aged women. In some populations a less 
steep second peak in older women has also 
been observed, and in 2 large Central 
American studies this second peak was 
even equal to the first peak. 

Study: Denny 2008 

Design: Narrative review 

Country: South Africa 

Purpose: To review the 
burden of cervical cancer in 
South Africa and shows that 
it remains the most common 
cancer among South African 
women, particularly women 
with least access to cervical 
cancer screening. 

Sources searched: Not reported 

Inclusion criteria: Not reported 

Total studies included: Not 
reported 

See Figure 2 for age-specific cancer rates. 

Study: Li 2019 

Design: Systematic review 

Country: China 

Purpose: Systematic review 
of the 
epidemiology of high-risk 
HPV in mainland Chinese 
women.  

Sources searched: PubMed, 
Web of Science, Medline (Ovid), 
China National Knowledge 
Infrastructure, Wanfang 

Inclusion criteria: Study 
subjects were healthy women 
who underwent routine cervical 
lesion screening in mainland 
China, women who visited a 
hospital for suspicious cervical 
lesions, or women who were 
diagnosed with cervical cancer 
or precancerous cervical 
lesions. HPV DNA was detected 
by PCR. Included observational 
study of cervical HPV infections 
published in English or Chinese 
between January 2010 and June 
2018. 

Total studies included: 198 

The age related cervical high-risk HPV 
infection in Table 2, forest plots in 
Supporting Figures 2 (saved in PDF folder)  

Infection rate of high-risk HPVs by age 
group:  
<25 = 24.3% (95% CI, 19.0%-29.6%) 
25 to 45 = 19.9% (95% CI, 16.4%-23.4%) 
>45 years = 21.4% (95% CI, 17.3%-25.5%)

Study: Tainio 2018 

Design: Systematic review 
and meta-analysis 

Country: UK 

Purpose: To estimate the 
regression, persistence, and 
progression of untreated 
cervical intraepithelial 
neoplasia grade 2 (CIN2) 
lesions managed 

Sources searched: Medline, 
Embase,  
CINAHL from 1 January 1973 to 
20 August 2016 

Inclusion criteria: Studies 
reporting on outcomes of 
histologically confirmed CIN2 in 
non-pregnant women, 
managed conservatively for 
three or more months. 

Total studies included: 36 

The regression rates were higher and 
progression 
rates lower in women aged less than 30 
years:  

Women aged < 30 years: 
Regression at 24 months = 60%  
Regression at 36 months = 70 
Progression at 24 months = 11% 

Women older than 30: 
Regression at 24 months = 44% 
Progression rate = 23%  
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Study details Included studies/participants Findings 

conservatively as well as 
compliance with follow-up 
protocols. 

Study: Zhao 2012 

Design: Systematic review 

Country: China 

Purpose: To estimate the 
prevalence of HR-HPV and 
cervical intraepithelial 
neoplasia (CIN) in China  

• 30,207 women from 17
population-based studies 
throughout China 

• 1999 to 2008
• women screened with HPV

DNA testing (HC2, Qiagen),
VIA, and liquid-based
cytology and screened
positive received
colposcopy-directed or 4-
quadrant biopsies

most never been screened; most from rural 
areas; mean age of first childbirth was 22.0 
years;  sexual debut was 20.8 years 

reported CIN 2, and CIN 3+ 

Study: Zhu 2019 

Design: Systematic review 

Country: China 

Purpose: To explore that (a) 
temporal 
trends and geographical 
patterns in HPV infection 
epidemic and (b) differences 
between China and foreign 
countries. 

Sources searched: PubMed, 
Web of Science, Chinese 
Scientific Journals Full text 
Database (CQVIP), China 
National 
Knowledge Infrastructure 
(CNKI), Wanfang Data 

Inclusion criteria: (a) subjects 
of studies should come from 
the general population, 
excluded the studies that 
contained outpatients and/or 
patients; (b) for the detection 
of HPV infection, both high risk 
and low-risk types must be 
included; (c) the methodology 
of HPV detection should be 
explicitly stated; (d) the study 
contained the prevalence of 
HPV infection, or provided the 
available data to calculate the 
estimates; (e) when 2 studies 
were found to be from the 
same population, the latest or 
maximum sample size article 
was included. 

Total studies included: 68 

12 databases which reported the 
prevalence of high risk HPV infection by 
age. Because of different age groups in 
databases, 12 databases were divided into 
3 groups for analysis.  

Highest and lowest prevalence listed below 
Group 1 
<25 = 13.31%, 
25-29 = 9.97%
30-34 = 9.5%
55-59 = 14.93%
60-65 =16.33%
Group 2 
<25 = 19.21%
25-34 = 9.95%
55-64 = 9.84%
>65 = 13.33%,
Group 3 
<25 = 33.37%
31-40 = 13.94%
41-50 = 13.86%
>60 = 26.03%
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Data on cervical cancer incidence 

Arbyn 2020 

Denny 2008: 
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Data on prevalence of CIN 2, CIN 3+, HSIL and ACIS 

Data on CIN regression 

Age 
group 
(years) 

No. 
participants 

Regression 
rate 

No. 
studies Population 

Length of 
follow-

up 
Source Type of 

study 

< 25 754 44.7% 7 Women with CIN I, 
II, and III 

28 to 30 
months 

Bekos 
2018 

Systematic 
review 

<30 1069 60.0% 4 Non-pregnancy 
women with CIN II 

24 
months 

Tianio 
2018 

Systematic 
review 

<30 938 52.8% 7 Women with CIN I, 
II, and III 

28 to 30 
months 

Bekos 
2019 

Systematic 
review 

<30 131 70.0% 2 Non-pregnancy 
women with CIN II 

36 
months 

Tianio 
2018 

Systematic 
review 

>30 401 44.0% 7 Non-pregnancy 
women with CIN II 

24 
months 

Tianio 
2018 

Systematic 
review 

<35 1,058 51.9% 7 Women with CIN I, 
II, and III 

28 to 30 
months 

Bekos 
2020 

Systematic 
review 

>=35 172 46.2% 7 Women with CIN I, 
II, and III 

28 to 30 
months 

Bekos 
2021 

Systematic 
review 
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Data on CIN persistence 
 

Age 
group 
(years) 

No 
participants 

No 
studies 

Persistence 
rate Population Follow-

up Source Type of 
study 

< 25 755 7 31.30% Women with CIN I, 
II, III  

28 to 30 
months 

Bekos 
2018 

Systematic 
review 

<30 938 2 23.0% Non-pregnancy 
women with CIN II 

24 
months 

Tianio 
2018 

Systematic 
review 

<30 832 7 32.10% Women with CIN I, 
II, III  

28 to 30 
months 

Bekos 
2018 

Systematic 
review 

<35 999 7 34.50% Women with CIN I, 
II, III  

28 to 30 
months 

Bekos 
2018 

Systematic 
review 

>=35 197 7 32.50% Women with CIN I, 
II, III  

28 to 30 
months 

Bekos 
2018 

Systematic 
review 

 
 
 
Data on CIN progression 
 

Age 
group 
(years) 

No 
participants 

Progression 
rate 

No 
studies Population Follow-

up Source Type of 
study 

< 25 561 13.9% 7 Women with CIN I, II, 
III  

28 to 
30 
months 

Bekos 
2018 

Systematic 
review 

<30 1033 11.0% 3 Non-pregnancy 
women with CIN 2 

24 
months 

Tianio 
2018 

Systematic 
review 

<30 668 13.8% 7 Women with CIN I, II, 
III  

28 to 
30 
months 

Bekos 
2018 

Systematic 
review 

>30 412 23.0% 6 Non-pregnancy 
women with CIN 2 

24 
months 

Tianio 
2018 

Systematic 
review 

<35 753 13.5% 7 Women with CIN I, II, 
III  

28 to 
30 
months 

Bekos 
2018 

Systematic 
review 

>=35 139 15.1% 7 Women with CIN I, II, 
III  

28 to 
30 
months 

Bekos 
2018 

Systematic 
review 
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Data on HPV prevalence 
 
Bruni 2010: 
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Extracted figures and qualitative data on prevalence of CIN 2, 3+, ACIS and cervical cancer 
in LMIC 
 
Basu 2013: 

 

 
Basu 2013: When stratified by age, the prevalence of CIN3 was generally constant after the age of 40 
years, whereas the prevalence of invasive cancer increased gradually with age and peaked in 60–65 
years age group. Adenocarcinoma was detected only in four cases, two of them were aged between 
35 and 40 years and two between 40 and 45 years. 
 
Basu P, Mittal S, Bhaumik S, Mandal SS, Samaddar A, Ray C, et al. Prevalence of high-risk human 
papillomavirus and cervical intraepithelial neoplasias in a previously unscreened population - A 
pooled analysis from three studies. International Journal of Cancer. 2013;132(7):1693-9. 
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Other factors for the Evidence to Decision Framework (EtD)  
 
 

Population Intervention  Outcomes 

Asymptomatic 
women (not 
including women 
living with HIV) 
 
(Sexually active) 
  
 
 

screened for 
cervical precancer 
lesions at specific 
age 
 
30 or 35 years 
 
*****May be 
dependent on 
screening test 
 

Other issues 
• Patient values of outcomes and preferences for interventions 
• Acceptability (all stakeholders)  
• Equity 
• Feasibility 

 

 
 
Search Strategy for other ETD factors 
 
Database: Embase <1996 to 2020 August 17>, Global Health <1973 to 2020 Week 32>, Ovid 
MEDLINE(R) <1996 to August 17, 
2020>, EBM Reviews - Cochrane Database of Systematic Reviews <2005 to August 13, 2020>, Ovid 
MEDLINE(R) and Epub Ahead 
of Print, In-Process & Other Non-Indexed Citations and Daily <2016 to August 17, 2020> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     Cervical Intraepithelial Neoplasia/ (19932) 
2     Uterine Cervical Dysplasia/ (4062) 
3     Uterine Cervical Neoplasms/ (59385) 
4     ((precancer* or pre-cancer* or neopla* or dysplasia or lesion* or premalignan* or malignan* or 
cancer* or 
carcinoma*) adj3 cervi*).mp. (218113) 
5     ((precancer* or pre-cancer* or neopla* or dysplasia or lesion* or premalignan* or malignan* or 
cancer* or 
carcinoma*) adj3 cervi*).tw. (180704) 
6     1 or 2 or 3 or 4 or 5 (218681) 
7     meta analys*.mp,pt. (620845) 
8     review.pt. (4800290) 
9     search*.tw. (1203762) 
10     7 or 8 or 9 (5832201) 
11     age distribution/ (211715) 
12     (age or ages or aged).ti. (493639) 
13     age-specific.tw. (45704) 
14     age factors/ (575364) 
15     11 or 12 or 13 or 14 (1203179) 
16     screen*.mp. (2252983) 
17     6 and 10 and 15 and 16 (360) 
18     limit 17 to yr="2005 -Current" (286) 
19     remove duplicates from 18 (214) 
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Results for other ETD factors 
 
Patient values and preferences 
In HPV prevalence surveys in Asia, the gynecological exam was acceptable only to married women, 
so, the HPV prevalence estimates represent that in married women only (Hammouda 2011, 
Khodakarami 2012, Raza 2010, Sherpa 2010). 
 
McBride 2018: In a US cross-sectional survey, the only significant negative predictor of cervical 
cancer knowledge was age 50 to 65 years (p = .020). 
 
Montgomery 2012: In a US study, younger group of women (19-26 years) had a higher level of 
cervical cancer and HPV knowledge compared with the older group (40-70 years). Women aged 40 
to 70 perceived themselves as less susceptible to acquiring HPV and cervical cancer, and may 
perceive HPV and cervical cancer to be less serious than other diseases compared with women aged 
19 to 26. 
 
Ostensson 2015: In a Swedish study, younger women (29 years or younger) were more 
knowledgeable about HPV than older women. 
 
Sirovich 2005: In a US study, 65% of women who had ever undergone cervical screening thought 
that there would never come a time when they would stop having Pap smears. Of the 35% of 
women who might someday stop screening, 32% would stop before age 70, 24% between age 70 
and 80 years, and 44% would not stop until after age 80 years. Younger women were more likely 
than older women to think that they would never stop screening. Women’s risk perception also 
predicted their intention to continue screening indefinitely: women with higher self-described risk of 
cervical cancer, women who had known someone with cervical cancer, and women who had 
required further testing after a Pap smear were all more likely to believe that they would never stop 
screening. Women currently screened annually (or more often) were much more likely to think that 
they would never stop screening than those screened less frequently (79% [160/206] vs. 46% 
[65/132], P <0.0001). 
 
Waller 2015: In over 500 UK women aged 50-64, 72% thought that screening was to detect rather 
than prevent cervical cancer. Barriers to screening included embarrassment, perceived indignity, 
fear due to anticipated physical discomfort or pain. Older women were less concerned about logistic 
issues than younger women. 
 
Yanyue 2018: In a Chinese study, older women (>40 years) had higher levels of knowledge about 
cervical cancer and younger women (<=29 years) have high levels of knowledge about HPV. 
 
 
 
Acceptability  
Andersen 2019: The offer of cervical screening to elderly women in Denmark was well received with 
44% of women in their early 70s participating; 35% of women in their late 70s; and close to 20% of 
women in their early 80s. 
 
Bang 2012: The percentage of female patients aged between 25 and 49 years was most strongly 
negatively correlated (R= 20.76, P, 0.001), and the percentage of female patients aged 50–64 years 
was most positively correlated (R = 0.78, P, 0.001) with cervical screening coverage in England. 
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Baussano 2017: Participation in a cervical screening program at health care centres in rural Bhutan 
was significantly heterogeneous by age group: 81% in women aged 30–39 years, 69% in women 
aged 40-49 years, and only 59% in ≥50 years. 
 
Tatar 2020: A systematic review of physician practices found that, in contradiction with 
recommendations for cervical cancer screening, ∼41% of OB/GYNs in Italy preferred the HPV test 
alone (rather than co-testing with HPV DNA test and cytology) to screen women aged <30 years. 
Against recommendations for age-specific practices, 31%–43% of health care professionals would 
prematurely initiate cervical screening before age 21 with either cytology or co-testing. For women 
in the age range 21–29, practitioners generally overscreened by performing annual Pap tests (74% of 
OB/GYNs); 35%–85% of health care professionals (lowest proportion among OB/GYNs) 
inappropriately screened with the co-test and recommended it yearly or every 3 years (13%–42%). 
One US study found that for women less than 25 years old, ∼24% of OB/GYNs and 43%–61% of 
family physicians and internal medicine specialists would incorrectly recommend the HPV test alone. 
After age 65, 14%–50% of providers continue to recommend ongoing screening and ∼11% continue 
to use co-testing. 
 
Cerigo 2013: Among Inuit women in Nunavik, Quebec, Canada, the highest rate of time 
inappropriate Pap smear use by age group was seen among women aged 45 and older (29.8%), 
followed by women aged 30 to 44 years (27.5%). There was a lower rate of time inappropriate 
cervical cancer screening among women 21–29 years (17.9%). 
 
Chiou 2014: The overall prevalence of undertaking a Pap smear was 62% in 2001 and increased to 
69% in 2009 in Tawaiin. The increase in prevalence was different between age group and was more 
prominent for elder woman; thus in the groups of 50–59 and 60–69 year-olds, the increase between 
years was by 10%. 
Decker 2015: Rate of First Nation and all other Manitoba women (in Canada) who had at least one 
Pap test by time period and age group: 

 
 
Hope 2017: A systematic review found several potential influences upon older women’s decisions to 
attend cervical screening: knowledge levels, perceived barriers, benefits and perceptions of cancer 
itself may all play a role. Due to the lack of existing research with age as its focus, it is unclear to 
what extent changes across the lifespan impact on these factors. For example, clearly many of the 
influences encountered by older women are shared with their younger counterparts. There appear 
to be commonalities in terms of barriers such as embarrassment, fear of discomfort, and logistics.  
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Misperceptions around the purpose of cervical screening along with a low awareness of the benefits 
are seen across age groups. 
 
Khodakarami 2012: There was a relatively low participation rate in older women (>=45 years old) for 
HPV screening. The principal reason for nonparticipation appeared to be a general lack of 
appreciation of the utility of cervical screening in the absence of symptoms. Participation in married 
women aged <25 years was relatively good (81%) perhaps suggesting increasing awareness for 
cervical cancer prevention in younger generations. 
 
Miller 2017: As regards the change to 2012 US guidelines to cease cervical cancer screening in low-
risk women aged older than 65 years, many providers continue to support annual cervical cancer 
screening and regard the 2012 guidelines as clinically inappropriate, whereas others cite a general 
lack of knowledge as a barrier to adherence. The physical discomfort endured by the additional 
testing, as 
well as the emotional stressors associated with an abnormal Pap result, are not trivial nor are the 
logistic challenges and costs associated with extra office visits. 
 
Musselwhite 2016: With increasing age, racial disparities widen substantially, as seen in North 
Carolina and other American states. In black and Asian/Pacific Islander women compared to white 
and Hispanic women, those over the age of 60 years have a higher incidence of cervical cancer and 
account for disproportionate cervical cancer-related mortality 
 
Rowland 2020: Since the advent of the NHS Cervical Screening Programme in the UK, coverage is 
higher in those aged 40 years and above, than that of younger women, however attendance in the 
older population is also declining at a faster rate. Is in not clear why there is less uptake of screening, 
and several ongoing public health initiatives are working to determine the reasons for altered 
compliance with the aim of improving screening uptake in target areas. 
 
Studts 2013: Barrier to attendance at cervical screening in US women aged 40 to 64 years included 
having a male screener, perception that screening in the absence of symptoms was unnecessary and 
logistic issues (timing of appointments, travel, cost, delays due to appointment availability, lack of 
time). 
 
Yap 2016: A cross-sectional survey assessed physician’s willingness to accept potential revisions to 
Australian guidelines for cervical cancer screening; i.e., to screening using HPV testing starting at 25 
years of age. 37.8% [330/874] responded that HPV testing starting at 25 years was acceptable; 
however, 526 (60.2%) reported that they would be willing to perform HPV testing commencing at 25 
years of age if recommended by the national guidelines. Fifty percent (n = 438/869) of respondents 
were concerned about delaying to 25 years, and 48% (n = 421/869) concerned cervical cancers 
would be missed. Reasons respondents gave for wishing to continue screening from 18 years 
contrary to guidelines included: women not being vaccinated, immunosuppressed women, women 
who had been victims of childhood sexual assault, and women known to have any severity of 
dysplasia. 
 
Equity 
Bhattacharya 2018: Comparison between Hindu and Muslim women in West Bengal with normal 
cervical cytology revealed some noteworthy findings on type specific HPV prevalence in association 
with age. Irrespective of its co-infection status with HPV16, over representation of HPV18 
prevalence among the Muslims (38.1%, 8/21) was most prominent among those belonging to 30–44 
years age-group, in comparison to the Hindu women (13.01%, 35/269) [OR = 4.11 (95% CI: 1.59–
10.63), p = 0.01]. Interestingly, HPV18 prevalence dropped among Muslim women of age ≥ 45 years 

56



    
 

(7.69%, 1/13) and this was comparable to that of HPV18 prevalence among such Hindu women 
(9.15%, 13/142) of the same age group [OR = 0.83 (95% CI: 0.10–6.88), p = 0.74]. Furthermore, in 
this age-group, Muslim women portrayed higher HPV16 prevalence (46.15%, 6/13) as compared to 
that of Hindu women (16.90%, 24/142) and this was statistically significant [OR = 4.21 (95% CI: 1.30–
13.65), p = 0.03]. 
 
Bucchi 2019: In Italy, the diagnosis of cervical cancer was generally made at a younger age in foreign 
women than in the Italian-born cohort. The median age at diagnosis was 59 (20–99) and 47 (27–82) 
years in Italian and foreign women, respectively. For CIN III, the median age at diagnosis was 37 (15–
83) years in Italian-born women and 36 (19–68) in the immigrant women. 
O’Leary 2011: Among females aged 11–18 years attending school in Scotland, there was a trend 
(P=0.017) toward s higher positivity with social deprivation (according to Scottish Index of Multiple 
Deprivation), although this trend was not strictly linear. In comparison to females in the most 
affluent quintile, those in the medium quintile of deprivation had a greater OR of being HPV positive 
(OR=2.4; 95% CI: 0.9–6.5) than those in the second most deprived quintile (OR=1.4; 95% CI: 0.7–2.6). 
Overall, compared with those in the most affluent quintile, the OR of being HPV positive was 
greatest among those in the most deprived quintile (OR=3.4; 95% CI: 1.0–12.0). 
 
Marlow 2015 investigated barriers to screening among women aged 28-63 from white British and 
ethnic minority backgrounds in London. Qualitative interviews indicated widespread knowledge-
deficits but 
older ethnic minority women’s responses in particular highlighted lack of knowledge within their 
communities. 
 
O’Leary 2011: There was an association between HPV infection and attending a college rather than 
an urban school (OR=5.4; 95% CI: 3.5–8.4). All colleges are in urban areas. Adjusting for deprivation, 
females attending rural schools were more likely to be infected with HPV than females in urban 
schools (OR=2.2; 95% CI: 1.4–3.6).  
 
Robbins 2015: Blacks in the US are older than whites at diagnosis for cervical cancer (+4.7 years). 
 
Saeed-Vafa 2014: The American College of Obstetricians and Gynecologists has recommended 
modifying the baseline cervical cancer screening age from earlier of three years after first sexual 
intercourse or age 21 to age 21. In this study, abnormal cytologic diagnoses, with an emphasis on 
HCIL, in a high-risk, low-income, African American/Hispanic young adult population to assess if 
delaying cancer screening to 21 years of age would be effective in this subpopulation. The overall 
abnormal cytology rate for women under the age of 21 from 2001 to 2009 was 25% (2006/8011), 
with a rate of 1% (92/8011) for HSIL, 3% (209/8011) for ASC-H/LG-H, and 22% (1705/8011) for 
LSIL/ASC-US. The age at the time of the initial HSIL diagnosis ranged from 14–20 years, with a mean 
age of 18.3 years and median age of 19 years. Not a single subject in the cohort developed invasive 
squamous cell carcinoma prior to turning 21 years of age. HPV test results, prior to turning age 21, 
were available for 685 (34%, 685/2006) women, of which 30 (4%) had a persistent high-risk HPV 
infection diagnosed prior to turning age 21. Not a single subject diagnosed with a persistent high-risk 
HPV infection prior to turning age 21 progressed to a diagnosis of invasive squamous cell carcinoma 
at any point during the study. The authors concluded that their work suggests that for these patient 
populations, delaying cervical cancer screening until 21 years of age is effective for the detection of 
early precancerous lesions. 
 
Simard 2012: In a US population-based assessment of trends in cervical cancer incidence rates, they 
found that rates converged for black and white women aged < 50 years during 2005–2009 and as a 
consequence the previously observed disparity was eliminated. In contrast, rates remained 
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significantly elevated among older black vs. white women aged 50–64 years and greater than 65 
years during the 
entire study period. Because screening rates (i.e., Pap testing) are generally similar between black 
and white women across all age groups, the authors posited that differential rates of follow-up and 
treatment of precancerous lesions may, at least in part, explain the findings. 
 
Ting 2010: Differences in the age pattern of HSIL across global regions are likely attributable to 
differences in the age at screening initiation, frequency, coverage, and rates of follow-up of women 
with cervical abnormalities. Screening coverage may certainly differ by country, geographical region, 
and population surveyed.  
 
 
Feasibility 
Barcelos 2017: A survey was carried out in the health services of the five Brazilian regions. Lack of 
access to cervical screening throughout life, examination carried out over 36 months ago, and lack of 
guidance on the examination were significantly lower in users aged 35 to 49 years, when compared 
to those aged 25 to 35 years and 50 to 64 years. This pattern remained unchanged in the adjusted 
analysis, with the worst quality indicators of cervical cancer screening among younger women (25–
35 years). 
 
Castanon 2018: In England, inviting women to screening at age 24.5 years had no effect on incidence 
rates at age 25.5–26.0 years. However, inviting women at age 25.0 years was associated with an 
increase in rates of 14 per 100,000 women-years (95% CI: 9.9 to 18.1, p = 0.001). At 26 years of age 
there was no significant effect of calendar year or age at first invitation on incidence rates (0.42, 95% 
CI: −0.02 to 0.86, p =0.059). The increase in cervical screening in response to press coverage 
regarding Jade Goody's diagnosis and subsequent death was associated with a significant increase in 
the number of cancers diagnosed in 2009 at ages 27–29 years. 
 
Clark 2019: An Ontario study identified factors associated with gaps in the correspondence program 
and the characteristics of those women who are not reached with a mailed invitation to screening 
within an organized cervical cancer screening program. Women who were eligible and overdue for 
cervical cancer screening but had a failed mailing were more likely to be <50 years old (68% vs. 32% 
of cohort). Within the underscreened or never-screened cohort, women were also more likely to be 
<50 years old (63.5% vs. 36.5%), and this was similar when subanalyzed for incorrect address 
compared with returned mailing.  
 
Enerly 2013: Detection of human genomic DNA is commonly used to control for the adequacy of 
samples for HPV detection. Studies on female adolescents and young adults in this review indicated 
that high detection rates of human genomic DNA are feasible. Although prevalence in urine samples 
was lower than in cervical samples in the studies included in this review, monitoring by regular urine 
measurements over time may an adequate alternative for monitoring HPV prevalence in female 
adolescents to determine the early effect of HPV vaccination on a population level. 
 
Makkonen 2017: In the organized screening program for cervical cancer in Finland, all women 
starting at age 25 or 30 years (depending on the residential municipality) are invited to screening 
with personal letter every five years. Reasons for lacking an invitation in age groups 30–40 years 
were internal immigration, disregard for the national screening age recommendations by the 
residential municipality, and missing invitational information from the residential municipality (i.e. 
the real status of invitation was unknown). 
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Makkonen 2017: Although participation in organized screening in younger age groups from 25 to 35 
is alarmingly low (51–61%), when including Pap tests taken both within and outside the organized 
program, the 5-year coverage of Pap smears is high 85–90%. Furthermore, it has been evaluated 
that two thirds of women aged 20–24 years, not yet even eligible for organized screening, are tested 
outside the organized screening program.  
 
Moscicki 2018: Without organized reminder/recall, it is incumbent on young women to seek care 
and set up appointments for cancer screening. Young adults are one of the largest and growing 
populations without health insurance in the US. Without state and federal funding programs, this 
groups remains without preventive care services. 
Smith 2016: The current Australian National Cervical Screening Program has been highly successful 
in reducing the incidence of squamous cervical cancer in Australia, by at least 50% in women aged 
25 years or more. However, its effectiveness has been limited among women under 25. An 
important change to the Australian National Cervical Screening Program from 2017 is that women 
will receive explicit invitations to attend screening, receiving the first close to their 25th birthday. A 
switch from a reminder-based to an invitation-based program was a key recommendation of the 
Medical Services Advisory Committee, and modelling indicates this change will have an important 
impact on the effectiveness of the program in young women, and on the program overall.  
 
Qin 2020: A US cross-sectional analysis of the National Survey of Family Growth estimated that 3 in 4 
young women who had a Pap test in the past year, or an estimated 1.6 million individuals, received 
potentially unnecessary Pap tests. Pap tests were considered unnecessary if was performed as part 
of a routine examination among female respondents who were not pregnant, did not use an IUD, 
and did not have STI treatment in the past year.  
 
Wang 2017: A Swedish cohort study found that women who were unscreened, or screened with 
abnormal results, in their 50s had a relatively high risk of cervical cancer after age 60, and being 
screened at age 61–65 was associated with an evident risk decrease up to age 80. In women who 
were screened in their 50s and had only normal results, both cancer risk and the risk decrease 
associated with screening after age 60 were not sizable. 
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INTRODUCTION 

In 2014, the World Health Organization (WHO) has published guidance that provide 
recommendations for screening and treatment to prevent cervical cancer in the general population 
of women with a strong emphasis in women living with HIV (WLHIV). Building upon the 2017 
Consolidated Guideline on sexual and reproductive health rights (SRHR) of WHIV and the key 
principles therein, and emerging evidence, the WHO is considering whether its current 
recommendation on screening and treatment of cervical cancer for WLHIV needs to be updated. 

An updated systematic literature search was conducted including studies in WLHIV that have been 
published since the systematic literature review performed in 2012 (Santesso et al, 2016) that 
contributed to the current recommendations to prevent cervical cancer.  
 
Our specific questions, structured in PICO format, were: 
 

PICO8c: Should women with HIV be screened for cervical precancer lesions at a specific age or 
following an HIV-positive test? 
PICO3/4: Should women with HIV who had a negative first screening test for cervical 
precancer lesions be rescreened a. within 1 year; b. within 2 years; c. within 3 years? 
PICO7: Should women living with HIV who were treated for cervical precancer lesions 
(whether histologically confirmed or screened positive) and then screened negative at the 1 
year follow-up, be rescreened a. within 1 year; b. within 2 years; c. within 3 years? 

 

METHODS 

We conducted a systematic literature review in Medline, Embase, CENTRAL, the Cochrane Library 
and clinical trial registries using search terms related to cervical cancer and HIV (APPENDIX 1 at end 
of this document). Reference lists of included articles and relevant reviews on the subject were 
manually reviewed for identification of potential additional reports, and members of the Guideline 
Development Group were requested to alert us to any relevant data of which they were aware. The 
time frame for our search for literature to update the existing guidelines was January 2012 to 
October 2019. We complemented these search results by adding relevant publications from the 
previous literature search performed for the existing guidelines (Santesso et al, 2016), whose 
timeframe was from the start of each database to July 2012. No restrictions on study design or 
calendar period of study were made. 

Inclusion criteria 

All articles reporting on original data were included provided they assessed one or several of the 
following items: 

- Sensitivity or specificity of a screening test for precancerous cervical lesions/HPV 
- Prognosis or outcomes of women who were screened and/or treated for precancerous 

lesions/HPV (could include women who were never treated) 
- Prognosis or outcomes of women who were treated with cryotherapy, LEEP/LLETZ, or cold 

knife conization to prevent cervical cancer 
- Progression or regression of precancerous lesions/human papillomavirus (HPV) 
- Prevalence of precancerous lesions/HPV in women 
- Age and frequency of screening to prevent cervical cancer 
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Exclusion criteria:  

- Articles that did not include any WLHIV in their study population  
- Articles that reported only on HPV genotype prevalence in WLHIV, without any further 

relevant data for the PICOs  

All screening procedures were performed by two independent reviewers (KS, KT and/or EH), data 
extraction into standardized forms was done by two independent extractors (KS, KT and/or EH). 
Discrepancies in inclusion of articles, and in data extraction, were solved by joint discussion and 
adjudication by a third party (LE) when necessary. All full text screening and data extraction forms 
were designed, piloted and then adapted to each specific PICO. 

Outcomes considered for study inclusion were histologically confirmed cervical intraepithelial 
neoplasia (CIN) grade 1, 2-3 (cure/persistence/recurrence), cervical cancer incidence and mortality, 
HPV infection, major infections, major bleeding, procedure associated pain, treatment-related social 
stigmatization, HIV shedding after treatment, reproductive outcomes, and coverage of screening and 
treatment.  

For age at initiation, and frequency of re-screening in baseline test normal WLHIV, we defined the 
outcome as histologically verified CIN. For frequency of re-screening WLHIV after successful 
treatment, we opted for a definition of recurrence of CIN as defined through either histology, 
cytology or HPV, given that many clinicians might opt to re-treat based on persistent cytological 
lesions or HPV infection, even in the absence of verified histological recurrence.  

We assessed risk of bias for each study using the QUIPS tool which was selected after discussion with 
the lead methodologist Dr. Santesso. The “Quality in Prognosis Studies” (QUIPS) Tool is used to 
categorize studies into three levels of risk of bias: 

- H: High bias, the relationship between the prognostic factor and outcome is very likely to be 
different for participants and eligible nonparticipants 

- M: moderate bias, the relationship between the prognostic factor and outcome may be 
different for participants and eligible nonparticipants 

- L: Low bias, the relationship between the prognostic factor and outcome is unlikely to be 
different for participants and eligible nonparticipants 

No conditioning/requirement on risk of bias category were placed on the articles to be included. All 
risk of bias assessments were adjudicated by a reviewer independent to the one who had classified 
the articles. Discrepancies were resolved through joint discussion. 

Study specific results were tabulated, and pooled estimates weighted according to study size were 
calculated where deemed appropriate. For PICO1, the study authors of relevant articles were 
contacted individually to request harmonized data. For PICO2 and PICO3, where studies were 
deemed to heterogenous to enable meaningful pooling, we performed a narrative synthesis of the 
evidence. All analyses were conducted using Stata, version 10.  
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RESULTS 

We screened title and abstract of 1315 records of interest and identified 304 articles which were 
pulled for full-length review, of which 32 were ultimately included for our systematic review (PRISMA 
diagram, Figure 1). For our third objective, regarding frequency of re-screening after successful 
treatment for cervical precancer, we found no studies that directly fit the PICO format. That is, there 
were several studies examining recurrence after treatment against precancer in WLHIV, but no 
studies that included the requirement of a first normal test after treatment. We thus opted to 
include studies with post-treatment follow-up but no requirement for such a normal test, as indirect 
evidence to be used in the answering of this question. We below report the main results for each 
PICO. For PICO 8c, we present a pooled analysis of age-specific prevalence of CIN2/3 in WLHIV. For 
PICO 3/4 and PICO 7, we present a narrative synthesis of the published data. Main results are put in 
bold. 

PICO 8c: Should women living with HIV be screened for cervical precancer lesions at a specific age 
or following an HIV-positive test? 
 
We identified 12 eligible articles, of which 7 were prospective cohort studies, 1 was a retrospective 
cohort study, 3 were cross-sectional studies and 1 was a nested case-control study. In total, 101,829 
women were included across the 12 studies, of which 45,335 were WLHIV; 7 studies included only 
WLHIV.  In general, the studies extended over several years of follow-up and most were initiated 
before 2009, when ART was initiated when CD4-count was below 200 cells/ml (Table 1). 10 studies 
were classified as having a moderate risk of bias and 2 studies were classified as having a low risk of 
bias.  

All studies used a different categories of age groups, and different combinations of histologically 
verified CIN grades as outcome – such as cumulative reporting of CIN1+, CIN2+, CIN2/3 only, or 
CIN3+. Thus, few studies had data which could be pooled in combinations of age and lesion category. 
Due to this limitation, the maximum of pooled data we could obtain derived from three studies by 
using the category CIN2/3, (Table 2). Only one study stratified data for those aged less than 25 years, 
showing a prevalence of CIN2/3 of 6.7% (95% confidence interval (CI) 4.0%-10.4%) in WLHIV below 
25 years of age, and 9.9% (95% CI 8.2%-11.8%) in WLHIV above 25 years of age, respectively 
(McDonald et al). The overlapping confidence intervals indicated no statistically significant difference 
between the two (p>0.05), but this may be due to small sample size resulting in low statistical 
precision in the estimates.  

Based on data from 2 studies, the pooled prevalence of CIN2/3 was similar at 11.2% (95% CI 8.9%-
13.5%) in WLHIV below the age of 30, and 11.5% (10.0%-12.9%) in WLHIV above the age of 30 (De 
Vuyst et al, Swanepoel et al) (Table 2). Regarding invasive cervical cancer (ICC), one study reported 
no cases below 30 years of age (Swanepoel et al), and 3 studies reported a prevalence of 0.3-1.6% in 
WLHIV below the age of 35-40 (Abraham et al, Kapambwe et al, Swanepoel et al). The pooled 
prevalence of ICC was 0.4% (95%CI 0.3-0.5) in WLHIV<40 and 0.6% (0.4%-0.8%) in WLHIV >40 years of 
age, respectively.  

PICO 3/4: Should women with HIV who had a negative first screening test for cervical precancer 
lesions be rescreened a. within 1 year; b. within 2 years; c. within 3 years? 
 
We identified 8 eligible articles, of which 7 were prospective cohort studies and one was a 
retrospective medical chart review including a total of 7378 women, of which 6581 (89.2%) were 
WLHIV (Table 3). All 8 articles included cytology as a baseline test, and 7 also employed HPV-testing.  
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The study period covered years 1994-2017, and 6 articles were initiated before 2009 (start ART <200 
cells/ml), and 2 in the period 2009-2013 (start ART <350 cells/ml). 6 articles were classified as 
moderate risk of bias, and 2 studies (the more recent ones) as low risk of bias.  
 
The mean duration of follow-up ranged from 33 to 551 months. Six studies reported main effect 
measures consisting of proportions of disease at a specific time point of follow-up, i.e. cumulative 
incidence proportion or risk at end of follow-up (varying between 1-12 years). Three studies (Keller et 
al, 2012; Keller et al, 2015 and Robbins et al, 2017) reported incidence or risk compared to HIV-
negative women/general population of women (Table 3).  
 
Two studies reported incidence rates of biopsy-verified lesions; ranging from 0.4 cases/100 person-
years of LSIL+ during a mean of 14 months of follow-up (Orlando et al, 2018) to 15.9 cases/100 
person-years of HSIL+ at an average of 33 months of follow-up (Westreich et al, 2014). One study in 
baseline cytology-negative and HPV-negative women (i.e. double test negative women) found a 
similar low cumulative incidence of CIN2+ in both WLHIV and HIV-negative women at 5 years post-
test (5% both groups; Keller et al, 2012). In their complementary study of baseline cytology-negative 
and HPV-positive women, Keller et al observed that the cumulative risk of CIN2+ in WLHIV at 5 years 
was 22% in those with CD4<350 cells/ml, 12% in those with CD4 350-499, and 14% in those with 
CD4>500 cells/ml. The cumulative risk in cytology-negative and HPV-positive women without HIV was 
10% (Keller et al, 2015). (Statistically it may be noted that the confidence intervals for risk estimates 
stratified by CD4 category were overlapping.) 
 
Another study focusing on analyzing results from HPV/cytology co-testing in a so-called 
benchmarking risk approach, where the risk in WLHIV is compared with a general population, found 
that WLHIV had a higher absolute risk of CIN2+ at 3 years (1.5%-2% depending on their CD4 cell 
count) after a negative cytology, compared to 0.69% in the general population (p<0.001).  
 
The cumulative incidence of CIN2+ in baseline cytology-negative/HPV-negative WLHIV was 0.8%-
1.4% at 4-6.4 years of follow-up (Joshi et al 2019, Alade et al 2017) , and 10% at 12 years of follow-up 
(Araujo et al, 2012). A  baseline positive HPV-co test was associated with higher risk of lesions in 
WLHIV (4.2%-14.5% at 4-6.4 years follow-up, and 15.2% at 12 years of follow-up) (Alade et al, 2017; 
Araujo et al, 2012; Joshi et al, 2019; Robbins et al, 2017, Table 3). One study which utilized HPV 
genotyping to further risk-stratify the baseline cytology-negative, HPV-positive WLHIV show that the 
highest risk for incident CIN was observed in WLHIV who were HPV16-positive (10.8% at 6 years), 
whereas the other hrHPV-types were associated with relatively lower incidence (around 4-6% at 6 
years) (Joshi et al, 2019, Table 3).  
 
PICO 7: Should women living with HIV who were treated for cervical precancer lesions (whether 
histologically confirmed or screened positive) and then screened negative at the 1 year follow-up, 
be rescreened a. within 1 year; b. within 2 years; c. within 3 years? 
 
We identified a total of 12 studies which could provide indirect evidence to answer this PICO 
question, including 10,445 women, of which 3,248 (31.1%) were WLHIV. There were a variety of 
study designs, with 3 RCTs, 6 prospective cohorts, and 3 others of varying observational study design. 
The risk of bias varied, with 1 study classified as high risk of bias, 6 as moderate risk of bias, and 5 as 
having a low risk of bias.  
 
A total of 1964 WLHIV had been treated with LLETZ, 4803 WLHIV with cryotherapy and 175 WLHIV 
with cold knife conization or laser ablation across the studies. Nine studies used cytology, 3 studies 
used VIA and 3 studies used HPV. The duration of follow-up varied widely, from 6 months at the 
shortest to 10 years at the longest. Five studies used a follow-up of 1 year or less, 5 studies followed 
the women for 2-3 years and 2 followed the women for 5-10 years, respectively.  
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Seven studies reported on proportions of residual/recurrent/progressive disease after treatment, 5 
studies reported on adjusted hazard ratios or risk ratios and 1 study reported on incidence rate of 
recurrence. One study assessed recurrence defined as cytological ASC+ (i.e. atypical squamous cells 
of undetermined significance or worse) (Gilles et al, 2005), whereas the others used histological 
verification of lesions. As listed in Table 4, and similar to the studies in PICO 8c, the degree of CIN 
severity investigated varied between studies, with studies focusing on CIN1+, CIN2+, CIN2 only, 
and/or CIN2/3. When summarized by outcome measure; the following observations were made as to 
proportions of residual/recurrent/progressive (below collectively termed “recurrent”) disease over 
time: 
 

- Two RCTs compared recurrence after treatment in WLHIV who had undergone cryotherapy 
or LLETZ. Smith et al, 2017, found 18.5% recurrent CIN2+ in the LLETZ vs 27% recurrent CIN2+ 
in the cryotherapy group, and 5.2% recurrent CIN3+ in the LLETZ vs 6.8% recurrent CIN3+ in 
the cryotherapy group at 12 months. Greene et al, 2019, found 19% recurrent CIN2+ in the 
LLETZ group and 30.0% in the cryotherapy group at 24 months. (Table 4) 

- Six studies compared recurrence after treatment in WLHIV compared to HIV-negative 
women (Babkina et al, Russomano et al, Zeier et al, Fruchter et al, and Kuhn et al). These 
consistently demonstrated higher risks or incidence rate of recurrent CIN in women living 
with HIV, regardless of length of follow-up after treatment. Across all studies, a cumulative 
risk of 3.1%-64% was observed in WLHIV compared to 1.4%-31.8% in HIV-negative women at 
6-60 months after treatment  (Babkina et al, Russomano et al, Zeier et al, Fruchter et al, and 
Kuhn et al). One study observed an adjusted hazard ratio of 3.66 for recurrence in WLHIV at 
18 months compared to HIV-negative women (Zeier et al, 2012). One study comparing 
incidence rates found 20.3 cases of CIN2/3 per 1000 person-years in WLHIV, compared to 4.8 
cases of CIN2/3 per 1000 person-years in HIV-negative women at 7 months after treatment 
(Russomano et al, 2013; Table 4). 

- Two studies reported on the proportion of residual disease after treatment, where de Vuyst 
et al showed 22.8% residual/recurrent CIN2+ in WLHIV 6 months after cryotherapy. 
Furthermore, Colie et al found a 57% persistence/progression rate of CIN2 at a maximum 
follow-up period of 120 months.  

 
Consideration of ART-era 
 
The studies included in our review stretched over the years 1994-2017, a period which also reflects 
evolving ART guidance and practices globally. This means that the studied populations of WLHIV had 
differing access to effective treatment for their immune-suppressive condition over time, which 
naturally modulates their risk for incidence and recurrence of an infection-related cancer such as 
cervical cancer. Findings from earlier studies may need to be interpreted with caution. We therefore 
also present the included studies ordered by ART-era (Tables 5-7). Most studies were initiated in the 
guideline era of treating only when CD4<200 cells/ml, but several also stretch over into the treat all 
era (e.g. Orlando et al, 2018 and Joshi et al, 2019).  
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DISCUSSION  

PICO 8c: Should women living with HIV be screened for cervical precancer lesions at a specific age 
or following an HIV-positive test? 
Previous systematic review work has established that WLHIV have higher HPV prevalence and 
cervical cancer incidence than HIV-negative women, and that the risk is inversely associated with 
CD4-count. ART reduces risk for precancer progression, in the period after the immune system has 
been reconstituted (Liu et al, AIDS, 2018). Based on 3 studies (only one of which stratified by age 
<25) of moderate risk of bias, we concluded that histologically verified CIN2/3 was observed in 
around 7% of screened WLHIV below the age of 25 and 11% in screened WLHIV below the age of 30. 
Histologically verified ICC was however rare before the age of 35-40. Finding a balance between early 
detection of cervical precancer in WLHIV and screening frequency is important, however, there was 
limited evidence on age from which to make a determination, nor to stratify by screening test used. 

Furthermore, data on CIN2/3, AIS and ICC occurrence especially were scarce. We identified that 
there are further results that may be obtained for ICC from a large systematic review effort on ICC in 
WLHIV (Rohner et al, 2019). In this review, there are data available in a Supplementary file which 
show that 8-29% of incident ICC cases (n=356) in WLHIV were diagnosed below the age of 30. 
However, lack of population denominator counts meant that we could not calculate the prevalence, 
nor pool it with other studies.   

PICO 3/4: Should women with HIV who had a negative first screening test for cervical precancer 
lesions be rescreened a. within 1 year; b. within 2 years; c. within 3 years? 
In our review of re-screening after a normal test, two studies showed that WLHIV had elevated risk 
for high-grade cervical lesions and/or cancer (CIN2+) compared to HIV-negative women and women 
in the general population:  12%-22% in WLHIV compared to 10% in HIV-negative women (Keller et al, 
2015) and 1.5%-2% in WLHIV compared to 0.69%  in the general population (Robbins et al, 2017). 
More sophisticated data compilation was not possible due to heterogeneity in reporting standards 
and length of follow-up between studies. 
 
PICO 7: Should women living with HIV who were treated for cervical precancer lesions (whether 
histologically confirmed or screened positive) and then screened negative at the 1 year follow-up, 
be rescreened a. within 1 year; b. within 2 years; c. within 3 years? 
There are published studies that describe the risk of recurrence after treatment in WLHIV, and which 
show that such risk is higher in WLHIV than in their HIV-negative counterparts. Indeed, a recent 
systematic review effort gathered strong evidence from the literature on increased recurrence of 
lesions after treatment in WLHIV compared to their HIV-seronegative counterparts (deBeaudrap et 
al, Clinical Infectious Diseases, 2019). We were however not able to find any that answer the risk of 
recurrence (and associated appropriate frequency of re-screening) following a first negative test after 
treatment. Thus, the question remains open and requires further research. 

We were able to obtain indirect evidence from a set of studies where women were predominantly 
treated with cryotherapy or LLETZ; most were of medium duration of follow-up (1-3 years). Although 
several types of statistical outcome measures of recurrence were employed (i.e. proportion of 
recurrence at 6, 12 or 24 months, proportion of recurrence at end-of-follow-up, incidence rate of 
recurrent lesions per person-month/year, or hazard ratio for recurrence), WLHIV always had a higher 
proportion and/or rate of recurrence (whether of ASCUS+, CIN+, CIN2+ or CIN2/3) compared to HIV-
negative women, consistently over time and across the different studies. 
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Gaps in the identified literature 

We identified no studies that had age specific data in narrower age bands to enable an analysis of 
frequency of lesions and follow up after a positive or negative screening test. Nor did we identify 
studies on risk of recurrence following a first negative test after treatment. As a result, we could not 
identify any studies that reported specifically on relevant harm, or costs/cost-effectiveness as a 
function of age and frequency of screening specifically in WLHIV. Similarly, we also failed to identify 
any studies on women’s preferences and values regarding these options. There is a clear need for 
studies and research in this area. 

Prospects for harmonized data 

An individual patient data meta-analysis is planned to provide age-specific evidence on cervical 
cancer screening initiation and frequency, including treatment follow up.      
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Table 1. PICO 8c: Baseline characteristics of included studies 

Authors Publication 
year 

Study type Population source Study period Country Total 
women     

n 

WLHIV                
n (%) 

Age                           
mean or median 

Outcome 

Joshi et al 2019 Prospective cohort Cervical cancer 
screening cohorts 

2010-2017 India 885 885 
(100.0) 

34.9 (21-62)*** CIN2+ 

Keller et al 2018 Prospective cohort study 
(WIHS) 

HIV treatment clinic 1994-2002 USA 3766 2791 
(74.1) 

32.7  (8.1)* CIN3 

Clifford et al 2016 Nested case-control Cervical cancer 
screening data 

1985-2013 Switzerland 1531 1531 
(100.0) 

nr CIN2/3, ICC 

Massad et al 2016 Prospective cohort study 
(WIHS) 

HIV treatment clinic 1994-2012 USA 3766 2791 
(74.1) 

39.5 (nr) CIN3+ 

Kapambwe et al 2015 Retrospective cohort 
study 

Cervical screening 
database 

2006-2010 Zambia 48626 14153 
(29.1) 

32 (26-39)** ICC 

Jaquet et al 2014 Prospective cohort study HIV treatment clinic 2009-2010 Cote 
d'Ivoire 

2998 2998 
(100.0) 

36 (32-42)** CIN+ 

Huchko et al 2014 Prospective cohort study HIV treatment clinic 2007-2010 Kenya 3185 3185 
(100.0) 

31.2 (28.0-36.1)§** CIN2+ 

McDonald et al 2014 Prospective cohort study Community outreach  1998--2006 South 
Africa 

9421 1371 
(14.6) 

17-34, 35-65*** CIN2/3 

Abraham et al 2013 Prospective cohort study Cervical cancer 
screening cohorts 

1996-2010 USA 25711 13690 
(53.3) 

 37 (31-44) ICC 

Swanepoel et al 2013 Cross sectional Gynecology hospital 2009-2010 South 
Africa 

1087 1087 
(100.0) 

34 (22-67) § CIN2,CIN3, ICC 

Kafuruki et al 2013 Cross sectional HIV treatment clinic 2013 Tanzania 355 355 
(100.0) 

38 (18-63)*** CIN+ 

De Vuyst et al 2012 Cross sectional HIV treatment clinic 2009 Kenya 498 498 
(100.0) 

38 (18-55)*** CIN2/3 

HIV: human immunodeficiency virus, WIHS: Women's Interagency HIV Study, CIN: cervical intraepithelial neoplasia, grade 1-3, ICC: invasive cervical cancer, nr: not reported,* Standard 
deviation, ** interquartile range, *** range, § for CIN2+,   
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Table 2. Study specific and pooled prevalence of CIN2/CIN3 in WLHIV by age group, dichotomized at 25, 30, 35, 40 and 45 years of age, respectively. 

  Study specific prevalence (95% CI) 
Studies (n) 

Pooled prevalence  
(95% CI) Age McDonald et al Swanepoel et al de Vuyst et al 

<25 6.7 (4 to 10.4) - - 1 - 

>=25 9.9 (8.2 to 11.8) - -   - 

<30 9.6 (7.2 to 12.5) 18.4 (13.3 to 24.5) - 2 11.2 (8.9 to 13.5) 

>=30 9.1 (7.2 to 11.2) 15 (12.7 to 17.5) -   11.5 (10 to 12.9) 

<35 11.1 (8.8 to 13.7) - 16.1 (10.8 to 22.6) 2 11.8 (9.6 to 14) 

>=35 7.5 (5.6 to 9.7) - 20 (15.9 to 24.7)   9.6 (7.9 to 11.4) 

<40 10 (8.3 to 11.9) 19 (16 to 22.3) - 2 12.2 (10.7 to 13.8) 

>=40 6.5 (3.9 to 10.1) 11.2 (8.5 to 14.4) -   8.9 (6.8 to 10.9) 

<45 9.4 (7.9 to 11.2) - 17.5 (13.9 to 21.6) 2 10.7 (9.2 to 12.2) 

>=45 7.7 (3.8 to 13.7) - 23.3 (15.5 to 32.7)   11.4 (7.4 to 15.4) 

Cases/Study size 127/1371 170/1087 93/497   390/2955 
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Table 3. PICO 3/4: Baseline characteristics of included studies 

Authors Publication 
year 

Study type Study period Country Total 
women             

n 

WLHIV                  
n (%) 

Follow 
up       

mean 
months 

Screening test  Outcome measure Main finding 

Joshi et al 2019 Prospective cohort 2010-2017 India 885 885 36 
HPV, cytology, 

VIA 
Cumulative incidence 
CIN2+ at 6.4 years (%) 

0.8% in baseline HPV-, 4.2-
10.8% in baseline HPV+ (dep 

on genotype) 

Orlando et al 2018 Prospective cohort 2010-2015 Italy 565 565 33 HPV, cytology 
Incidence rate of HGSIL** 

(PY) 0.4 cases/100 PY 

Robbins et al 2017 Prospective cohort   2000-2015 USA 594 594 60 HPV, cytology 

Risk CIN2+ (%) compared 
to general population, 

and appropriate time for 
recall (years) 

Baseline cyt- WLHIV with 
CD4>500 return at 2 years (2-
year risk 0.98%), baseline cyt- 
WLHIV with CD4<500 return 
at 1 year (1-year risk 1.1%), 
to yield same risk as 3-year 

recall in general pop of 
women (0.69%) 

Alade et al 2017 
Retrospective chart 

review 2008-2014 USA 325 325 48 HPV, cytology 
Cumulative incidence 
CIN2+ at 4 years (%) 

1.4% in baseline cyt-/HPV-, 
14.5% in baseline cyt-/HPV+ 

Keller et al 2015 Prospective cohort 

Recruited 
during 1994-
1995; 2001-

2002* USA 1539 1021 14* HPV, cytology 
Risk CIN2+ at 5 years (%) 

Baseline cyt-/HPV+: 22%, 
12%, and 14%, among WLHIV 
with CD4 <350, 350-499, and 

>500, respectively. 10% in 
HIV-uninfected women. 

Westreich et 
al 2014 Prospective cohort nr 

South 
Africa 2423 2423 551 Cytology 

Incidence rate of 
LSIL/HSIL** (PY) 15.9 cases/100 PY 

Araùjo et al 2012 Prospective cohort 1997-2009 Brazil 348 348 40 HPV, cytology 

Cumulative incidence CIN 
at max 12 years (%) 

10% in baseline HPV-, 15.2% 
in baseline HPV+ 

Keller et al 2012 Prospective cohort 2001-2011 USA 699 420 58,8 HPV, cytology 
Risk CIN2+ at 5 years (%) 

5% in baseline cyt-/HPV-  
WLHIV, 5% (ie same) in HIV-

uninfected women 
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* This study reports on baseline year of recruitment, and mean number of person-visits during follow-up. Appears that study period is 1994-2014 
approximately. ** Biopsy-verified lesions. CIN: cervical intraepithelial neoplasia grade 1-3; HPV: human papilloma virus test; NR: not reported, PY: 
person-years 
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Table 4. PICO 7: Baseline characteristics of included studies 

Authors Year Study type Sample population  Study period Country Total 
women       

n 

WLHIV                    
n (%) 

Treatment 
received  

Follow-up                         
mean n 
months 

Outcome 
measure° 

Main finding 

Greene et al  2019 RCT Cervical cancer 
screening clinic 2011-2016 Kenya 400 400 

(100.0) 
LLETZ; 

cryotherapy 24* 
CIN2+ recurrence 

at 24 months 
(rate) 

30% of WLHIV in cryo 
group c/to 19% in 

LEEP group  

Colie et al 2018 Prospective 
cohort  HIV treatment clinic 1994-2013 USA 50 42 

(84.0) LLETZ 120* 
Persistent or 

progressive CIN2 
(%) 

57% 

Smith et al 2017 Randomized 
control trial HIV treatment clinic 1994- 2013 USA 166 166 

(100.0) 
LLETZ; 

cryotherapy 12 
CIN1+, CIN2+, 

CIN3+ recurrence 
at 12 months (%) 

CIN2+: 27% in cryo 
group, 18.5% in LEEP 
group. CIN3+: 6.8% 

and 5.2%, respectively  

Babkina et al 2015 Case control  Pathology database 2000-2011 USA 88 44 
(50.0) LLETZ; Cone 24 Persistent CIN2/3 

(%) 
64% in WLHIV and 

 31.8% in HIV-negative 

Huchko et al 2015 Prospective 
cohort  

Cervical cancer 
screening clinic 2008-2012 Kenya 284 284 

(100.0) LLETZ 12 
CIN2+ recurrence 

at 12 months 
(AHR) 

12.8/100 PY 

Huchko et al 2014 Prospective 
cohort  

Cervical cancer 
screening clinic 2008-2012 Kenya 297 297 

(100.0) LLETZ 6 CIN2+ recurrence 
at 6 months (AHR) 

13.7/100 PY 

De Vuyst et al 2014 Prospective 
cohort  HIV treatment clinic 2009 Kenya 79 79 

(100.0) Cryotherapy 6 Residual CIN2/3 at 
6 months (%) 

22.8%  

Russomano 
et al 2013 Prospective 

cohort  
Cervical cancer 
screening clinic 1996-2010 Brazil 269 60 

(22.3) LLETZ 7 CIN2/3 recurrence 
(RR) 

20.3/1000 PY in 
WLHIV and 4.8/1000 

PY in HIV-negative 

Zeier et al 2012 Retrospective 
cohort 

Cervical cancer 
screening clinic 2004-2009 South 

Africa 1848 778 
(42.1) 

LLETZ; 
thermal 
ablation 

18 Residual CIN1+ 
(AHR) 

WLHIV had AHR 3.66 
of res CIN1+ c/to HIV-

negative 

Kuhn et al 2010 RCT follow-up Women's health 
clinics 2002-2006 South 

Africa 6552 956 
(14.6) Cryotherapy 36* CIN2+ recurrence 

at 36 months (%) 
3.1% of WLHIV and 

1.4% of HIV-negative 

Gilles et al 2005 Retrospective 
cohort Pathology database 1995-2002 Belgium 136 68 

(50.0%) 
Cone; 

cryotherapy 60* Residual/recurrent 
ASC+ (%) 

69% of HIV-
seropositive women 

and 36% of 
seronegative women 
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Fruchter et al 1996 Prospective 
cohort  

Cervical cancer 
screening clinic 1988-1993 USA 276 74(27.7) 

LLETZ; cone; 
cryotherapy; 

laser 
20  CIN recurrence 

(%, aRR) 

30.4/1000 months of 
FU in HIV+ and 

5.5/1000 months of 
FU in HIV- 

*max follow-up,; PY: person-years, WLHIV: women living with human immunodeficiency virus, n: number of women, LLETZ; large loop excision of the 
transformation zone, Cone: cone biopsy, Laser: laser ablation, ASC+: atypical squamous cells or worse; °For this PICO, we accepted histological, cytological or HPV 
(virological) measures of recurrent/residual disease 
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Table 5. PICO 8c: Publications ordered by ART initiation guidelines from the WHO 

Authors Study 
period 

Publication 
year Study type Population source Country 

Total 
women     

n 

WLHIV                
n (%) 

Age                           
mean or median Outcome 

Risk 
of 

bias°  
<2009:    Initiate ART when CD4 cell count ≤ 200 cells/mm3  
De Vuyst et al 2009 2012 Cross sectional HIV treatment clinic Kenya 498 498 (100.0) 38 (18-55)*** CIN2/3 M 

Abraham et 
al 1996-2010 2013 Prospective cohort 

study 
Cervical cancer screening 

cohorts USA 25711 13690 
(53.3)  37 (31-44) ICC M 

Swanepoel et 
al 2009-2010 2013 Cross sectional Gynecology hospital South Africa 1087 1087 

(100.0) 34 (22-67) § CIN2,CIN3, 
ICC 

M 

Huchko et al 2007-2010 2014 Prospective cohort 
study HIV treatment clinic Kenya 3185 3185 

(100.0) 31.2 (28.0-36.1)§** CIN2+ M 

Jaquet et al 2009-2010 2014 Prospective cohort 
study HIV treatment clinic Cote d'Ivoire 2998 2998 

(100.0) 36 (32-42)** CIN+ M 

McDonald et 
al  1998--2006 2014 Prospective cohort 

study Community outreach  South Africa 9421 1371 (14.6) 17-34, 35-65*** CIN2/3 M 

Kapambwe et 
al 2006-2010 2015 Retrospective 

cohort study 
Cervical screening 

database Zambia 48626 14153 
(29.1) 32 (26-39)** ICC L 

Clifford et al 1985-2013 2016 Nested case-control Cervical cancer screening 
data Switzerland 1531 1531 

(100.0) nr CIN2/3+, ICC M 

Massad et al 1994-2012 2016 Prospective cohort 
study (WIHS) HIV treatment clinic USA 3766 2791 (74.1) 39.5 (nr) CIN3+ M 

Keller et al 1994-2002 2018 Prospective cohort 
study (WIHS) HIV treatment clinic USA 3766 2791 (74.1) 32.7  (8.1)* CIN3 M 

2009 -2013:     Initiate ART when CD4 cell count ≤ 350 cells/mm3  
Kafuruki et al 2013 2013 Cross sectional HIV treatment clinic Tanzania 355 355 (100.0) 38 (18-63)*** CIN+ M 

Joshi et al 2010-2017 2019 Prospective cohort Cervical cancer screening 
cohorts India 885 885 (100.0) 34.9 (21-62)*** CIN2+ L 

2013-2016:     Initiate ART when CD4 cell count ≤ 500 cells/mm3 
nil                     
2016:    Treat all 
                    

nil                     

82



 
 

HIV: human immunodeficiency virus, WIHS: Women's Interagency HIV Study, CIN: cervical intraepithelial neoplasia, grade 1-3, +: CIN2/3 indicates histological high grade squamous 
epithelial lesions, ICC: invasive cervical cancer, nr: not reported,* Standard deviation, ** interquartile range, *** range, § for CIN2+,  ° Risk of bias was assessed using the "Quality in 
Prognosis Studies" (QUIPS) Tool, H: High bias, the relationship between the prognostic factor and outcome is very likely to be different for participants and eligible nonparticipants, M: 
moderate bias, the relationship between the prognostic factor and outcome may be different for participants and eligible nonparticipants, L: Low bias, the relationship between the 
prognostic factor and outcome is unlikely to be different for participants and eligible nonparticipants 
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Table 6. PICO 3/4: Publications ordered by ART initiation guidelines from the WHO 

Authors Study period Publication year Study type Country 
Total 

women             
n 

WLHIV                  
n (%) 

Followup       
months Screening test  Risk of 

bias° 

<2009:    Initiate ART when CD4 cell count ≤ 200 cells/mm3  
Araùjo et al 1997-2009 2012 Prospective cohort Brazil 348 348 (100.0) 40 HPV, cytology M 

Keller et al 2001-2011 2012 Prospective cohort USA 699 420 (60.1) 59 HPV, cytology M 

Keller et al 1994-1995; 2001-
2002 2015 Prospective cohort USA 1539 1021 (66.3) 14* HPV, cytology M 

Alade et al 2008-2014 2017 Retrospective chart 
review USA 325 325 (100.0) 48 HPV, cytology M 

Robbins et al   2000-2015 2017 Prospective cohort USA 594 594 (100.0) 60 HPV, cytology L 
2009 -2013:     Initiate ART when CD4 cell count ≤ 350 cells/mm3  

Orlando et al 2010-2015 2018 Prospective cohort Italy 565 565  
(100.0) 33 HPV, cytology M 

Joshi et al 2010-2017 2019 Prospective cohort India 885 885  
(100.0) 36 HPV, cytology, 

VIA L 

2013-2016:     Initiate ART when CD4 cell count ≤ 500 cells/mm3 
nil                   
2016:    Treat all                   
nil                   

* person-years, NR: not reported, HPV: human papiloma virus test, ° Risk of bias was assessed using the "Quality in Prognosis Studies" (QUIPS) Tool, H: High bias, the relationship 
between the prognostic factor and outcome is very likely to be different for participants and eligible nonparticipants, M: moderate bias, the relationship between the prognostic 
factor and outcome may be different for participants and eligible nonparticipants, L: Low bias, the relationship between the prognostic factor and outcome is unlikely to be 
different for participants and eligible nonparticipants 

 

 
NB                    

**Westreich et al Nr 2014 Prospective cohort South 
Africa 2423 2423 

(100.0) 551 Cytology M  

Unable to allocate because study period not reported in manuscript 
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Table 7. PICO 7: Publications ordered by ART initiation guidelines from the WHO 

Authors Study 
period 

Publication 
year Study type Sample population Country 

Total 
women 

n 

WLHIV 
n (%) 

Treatment 
received 

Followup 
mean 

months 

Risk of 
bias° 

<2009:    Initiate ART when CD4 cell count ≤ 200 cells/mm3  

Fruchter et al 1988-1993 1996 Prospective cohort  Cervical cancer screening clinic USA 276 74 (26.8) 
LLETZ, Cone, 
Cryotherapy, 

Lazer 
25 L 

Gilles et al 1995-2002 2005 Retrospective 
cohort Pathology database Belgium 136 68 (50.0) Cone, 

cryotherapy 60 M 

Kuhn et al 2002-2006 2010 
Randomized control 

trial Womens health clinic South Africa 6553 956 (14.6) Cryotherapy 36 
L 

Zeier et al 2004-2009 2012 Retrospective 
cohort Cervical cancer screening clinic South Africa 1848 778 (42.1) LLETZ, Thermal 

ablation 18 M 

Russomano et al 1996-2010 2013 Prospective cohort  Cervical cancer screening clinic Brazil 269 60 (22.3) LLETZ 7 H 
Huchko et al 2008-2012 2014 Prospective cohort  Cervical cancer screening clinic Kenya 297 297 (100.0) LLETZ 6 L 
Babkina et al 2000-2011 2015 Case control Pathology database USA 88 44 (50.0) LLETZ; Cone 24 M 
Huchko et al 2008-2012 2015 Prospective cohort  Cervical cancer screening clinic Kenya 284 284 (100.0) LLETZ 12 M 

Smith et al 1994- 2013 2017 Randomized control 
trial HIV treatment clinic USA 166 166 (100.0) LLETZ; 

Cryotherapy 12 L 

Colie et al 1994-2013 2018 Prospective cohort  HIV treatment clinic USA 50 42 (84.0) LLETZ 120* M 
2009 -2013:     Initiate ART when CD4 cell count ≤ 350 cells/mm3  
De Vuyst et al 2009 2014 Prospective cohort  HIV treatment clinic Kenya 79 79 (100.0) Cryotherapy 6 L 

Greene et al 2011-2016 2019 Randomized control 
trial Cervical cancer screening clinic Kenya 400 400 (100.0) LLETZ; 

Cryotherapy 20 L 

2013-2016:     Initiate ART when CD4 cell count ≤ 500 cells/mm3 
nil 
2016:    Treat all 
nil 

*max follow-up, WLHIV: women living with human immunodeficiency virus, n: number of women, LLETZ; large loop excision of the transformation zone, Cone: cone biopsy, ° Risk of
bias was assessed using the "Quality in Prognosis Studies" (QUIPS) Tool, H: High bias, the relationship between the prognostic factor and outcome is very likely to be different for
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participants and eligible nonparticipants, M: moderate bias, the relationship between the prognostic factor and outcome may be different for participants and eligible nonparticipants, 
L: Low bias, the relationship between the prognostic factor and outcome is unlikely to be different for participants and eligible nonparticipants 
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APPENDIX 1 

Search strategy: 

We updated the search conducted up to 2012 from the previous WHO guidelines for screening and 
treatment of precancerous lesions for cervical cancer prevention. Geneva: World Health Organization; 
2013, and added terms for HIV.  

We first searched for systematic reviews which were relevant to the PICO questions. This search 

strategy was intentionally more sensitive than the search for primary studies.  

For the search for primary studies, we did not restrict to studies that compare tests. We searched 

Medline, Embase, Central, and LILACs from 2012 to current. We did not restrict by language.  

We also reviewed the studies included in the previous guidelines that included women with HIV. 

Final search 

Database: Embase <1996 to 2019 August 21>, Ovid MEDLINE(R) <1996 to August 21, 2019>, EBM 

Reviews - Cochrane Central 

Register of Controlled Trials <July 2019>, Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & 

Other Non-Indexed 

Citations and Daily - without Revisions <2015 to August 21, 2019> 

Search Strategy: 

-------------------------------------------------------------------------------- 

1     hiv infections/ or acquired immunodeficiency syndrome/ or hiv seropositivity/ (315051) 

2     exp HIV/ or hiv.mp. or exp HIV INFECTIONS/ or exp HIV-1/ or exp HIV-2/ (811385) 

3     (hiv or hiv1 or hiv-1 or hiv2 or hiv-2 or hiv 1 or hiv 2).tw. (656760) 

4     (human immunodeficiency virus or human immunedeficiency virus or human immuno-deficiency 

virus or human 

immune-deficiency virus or (human immun* and deficiency virus) or acquired immunodeficiency 

syndrome or acquired 

immunedeficiency syndrome or acquired immuno-deficiency syndrome or acquired immune-

deficiency syndrome or (acquired 

immun* and deficiency syndrome)).tw. (163702) 

5     (women living with hiv or wlwh or living with hiv or women who live with hiv).tw. (31742) 

6     1 or 2 or 3 or 4 or 5 (826072) 

7     Cervical Intraepithelial Neoplasia/ (17256) 

8     Uterine Cervical Dysplasia/ (4190) 

9     Uterine Cervical Neoplasms/ (62250) 

10     ((precancer* or pre-cancer* or neopla* or dysplasia or lesion* or premalignan* or malignan* or 

cancer* or 

carcinoma*) adj3 cervi*).mp. (196906) 

11     ((precancer* or pre-cancer* or neopla* or dysplasia or lesion* or premalignan* or malignan* or 

cancer* or 

carcinoma*) adj3 cervi*).tw. (158497) 

12     7 or 8 or 9 or 10 or 11 (197488) 

13     Acetic Acid/ or acetic acid.tw. (104022) 

14     (VIA and visual).tw. (35480) 

15     (visual adj inspection).tw. (17658) 

16     AAT.tw. (7147) 
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17  HPV.tw. (93401) 

18  (papillomavirus or (papilloma adj virus)).tw. (86479) 

19  exp papillomaviridae/ (74059) 

20  ((HPV or (papillomavirus or (papilloma adj virus))) adj3 (test* or detect*)).tw. (29011) 

21  19 and (test* or detect*).tw. (34804) 

22  20 or 21 (43121) 

23  Vaginal smears/ (20550) 

24  (pap* adj (smear* or test*)).tw. (25906) 

25  cytolog*.tw. (163894) 

26  13 or 14 or 15 or 16 or 22 or 23 or 24 or 25 (374390) 

27  6 and 12 and 26 (3105) 

28  cryotherapy.tw. or cryosurgery/ (26383) 

29  (leep or lletz).tw. (2792) 

30  loop.tw. (265264) 

31  electrosurgery/ (7476) 

32  exp thermocoagulation/ or exp electrocoagulation/ or ablation therapy/ (32079) 

33  (cold coagulation or thermosurgery or thermal coagulation or thermocoagulation or 

electrocautery or thermal 

ablation or electrocoagulation).tw. (21701) 

34  28 or 29 or 30 or 31 or 32 or 33 (342665) 

35  6 and 12 and 34 (470)

36  27 or 35 (3279) 

37  remove duplicates from 36 (2016) 

38  limit 37 to yr="2012 -Current" (1169) 

39  (regress* or progress*).tw. (4241045) 

40  6 and 12 and 39 (1693) 

41  limit 40 to yr="2012 -Current" (1011) 

42  remove duplicates from 41 (620) 

43  38 or 42 (1610) 

44  meta analys*.mp,pt. (516707) 

45  review.pt. (4553272) 

46  search*.tw. (1013868) 

47  44 or 45 or 46 (5403279) 

48  43 and 47 (182) 
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AGE AT INITIATION AND FREQUENCY OF CERVICAL SCREENING IN WOMEN LIVING WITH HIV: 

A SYSTEMATIC LITERATURE REVIEW AND INDIVIDUAL-PATIENT DATA META-ANALYSIS (IPD-MA) 

Ronaldo Silva 

Department of Infectious, Tropical Diseases and Microbiology, IRCCS Sacro Cuore Don Calabria Hospital, Negrar di 
Valpolicella (VR), Italy. 

INTRODUCTION 

In 2014, the World Health Organization (WHO) published recommendations for screening and treatment to prevent 
cervical cancer in all women including women living with HIV (WLHIV). In the context of the WHO strategy towards 
the elimination of cervical cancer, WHO is updating the current recommendation on screening and treatment of 
cervical cancer for all women, including for WLHIV. For the PICO questions related to WLHIV, the evidence is limited 
and the number of publications that present results by age at first screening are scarce. 

The systematic review of the published literature on screening and treatment among women living with HIV (WLHIV) 
resulted in a number of studies, but age-specific data were not categorized in a way that could be used for analysis of 
the key outcomes. Therefore, a decision was made to conduct an individual-patient data meta-analysis (IPD-MA). 
Authors of studies identified from the systematic review that included at least 40 women living with HIV with CIN2+ 
were contacted to solicit their interest in contributing individual participant data for a defined set of variables.  

DATA SOURCE 

Anonymized individual patient data from key studies (published and unpublished data) were pooled for analyses. 
These included datasets from the following investigators: 

1. Michael Chung – cross sectional study conducted in Kenya from JUN2009 to AUG2010; 498 women screened
(Cytology, HPV, VIA) and all confirmed with biopsy, all HIV-positive participants.

2. Michael Chung/Sharon Green – randomized controlled trial conducted in Kenya from JUN2011 to SEP2016;
398 women screened (Cytology) and 398 with biopsy for confirmation, all HIV-positive participants.

3. Omenge Orango - cross sectional study conducted in Kenya from SEP2011 to JUN2013; 516 women screened
(VIA) and no biopsy for confirmation, all HIV-positive participants.

4. Helen Cejtin – individual patient data from Chicago, USA; 231 women screened (Cytology) and 43 with
confirmation biopsy. 200 HIV-positive participants of whom 46 were perinatally infected.

5. Helen Kelly – HARP study conducted in Burkina Faso (SA); 1130 women screened (VIA/VILI, Hybrid Capture
II, Cytology) and 880 with confirmation biopsy, all HIV-positive participants.

6. Smita Joshi – cohort study with 1154 women screened (Cytology, HPV,VIA,Colposcopy) and 135
confirmation biopsy, all HIV-positive participants.

7. Thida Chanyachukul – individual patient data from Thailand; 191 women screened (Cytology) and no
confirmation biopsy. 92 HIV-positive.

8. Simon Manga – routine clinical care data in Cameroon from JAN2012 to DEC2019; 68,232 women screened
(VIA) and 698 confirmation biopsy. 8,539 HIV-positive.

Combining all datasets there were a total of 12527 HIV-positive participants and 49365 HIV-negative participants. 
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METHOD 

All provided datasets were first reviewed individually, harmonized by mapping authors’ variables to the master 
variable list provided by the WHO, discrepancies were resolved with investigators , and the aligned datasets were then 
combined. 

The IPD-MA was conducted in one-stage1, random study intercept models to take into account heterogeneity among 
studies. Generalized linear mixed models were fitted for binomial or multinomial cervical screening tests responses. 
Fit statistics, convergence status and plots were the tools used for model diagnostics and goodness of fit. Predicted 
probabilities for cervical screening results by age categories, HIV status and other factors of interest were obtained 
using random effects models. Sub-group analysis was carried out considering only the cases with confirmed diagnosis 
by histopathology.  

 

 

SUMMARY OF THE EVIDENCE 

1. Overall frequencies: 
• 12526 participants, of which 1.4% were aged 15-19, 4.4% were 20-24, 12.7% were 25-29, 22.4% were 30-24, 

22.7% were 35-39, 16.3% were 40-44, 9.5% were 45-49 and 10.7% were 50+ years of age.  
• 937 women had their screening test in the same year as their HIV-positive test, while 3520 were screened more 

than one year after an HIV-positive test; [information not available for 8074 women] 
• In total there were 12527 HIV-positive participants and 49365 HIV-negative participants 
• 1951/12527 women (15.5%) had their screening test confirmed by histopathological biopsy. 

 
2. Histopathology diagnosis 
• for WLHIV aged 15-19, 20-24, 25-29, and 30-34, the probabilities of having a confirmed diagnosis of CIN2/3 were 

6%, 32%, 42%, and 50%   respectively 
 

3. Cytology test 
• for WLHIV aged 15-19, 20-24, 25-29, 30-34, the probabilities of a positive screening test were 34.7%, 44.0, 

51.5%, and 59% respectively 
 

4. HPV test 
• for WLHIV aged 20-24, 25-29, 30-34, the probabilities of a positive screening test were 74.5%, 60.7%, and 57% 

respectively; all adolescent girls 15-19 years of age (n=25 girls) screened positive. 
 

5. VIA test 
• for WLHIV aged 15-19, 20-24, 25-29, 30-34, the probabilities of positive screening test were 47.6%, 43.8, 42.7%, 

and 40%respectively 
 

6. Combination of tests (Cytology + HPV + VIA) where any one of the tests was positive 
• for WLHIV aged 15-19, 20-24, 25-29, 30-34, the probabilities of a positive screening test were 39.3%, 31.3%, 

40%, and 72% respectively. 
 

IPD-MA RESULTS 

1) Confirmed cases subgroup analysis 

In this analysis the sub-group with confirmed diagnosis by histopathology was considered. 
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1.a) Histopathology diagnoses: Predicted probabilities of histopathology diagnoses by age among WLHIV

Panel a) table of histopathology category distribution by age; b) predicted probabilities for histopathology categories; c) pooled predicted probabilities for 
being screened as CIN2/CIN3 by specific age 

a 

Age at screening Histopathology 

Frequency 
Row Pct 

Neg/ 

CIN1 CIN2/3 AIS ICC Other/Indet. Total 

15-19 15 
93.8 

1 
6.3 

16  

20-24 29 
70.7 

12 
29.3 

41  

25-29 216 
61.5 

129 
36.8 

4 
1.1 

2 
0.6 

351  

30-34 297 
63.2 

160 
34.0 

5 
1.1 

1 
0.2 

7 
1.5 

470  

35-39 281 
61.2 

162 
35.3 

7 
1.5 

2 
0.4 

7 
1.5 

459  

40-44 220 
62 

126 
35.5 

3 
0.9 

1 
0.3 

5 
1.4 

355  

45-49 108 
57.5 

70 
37.2 

2 
1.1 

8 
4.3 

188  

50+ 21 
29.6 

45 
63.4 

5 
7.0 

71  

Total 1187 705 21 4 34 1951 

b) 

Histopathology 
Predicted 
Probability 

Neg/CIN1 0.44 

CIN2/3 0.55 

AIS 0.005 

ICC 0.003 

Indeterminate or 
insufficient sample 

0.005 

c) 

Effect 
Predicted 

Probability 

15-19 @ CIN2/3 0.06 

20-24 @ CIN2/3 0.32 

25-29 @ CIN2/3 0.42 

30-34 @ CIN2/3 0.50 

35-39 @ CIN2/3 0.47 

40-44 @ CIN2/3 0.49 

45-49 @ CIN2/3 0.58 

50+ @ CIN2/3 0.55 

1.b) Number of screening tests with histopathology diagnosis available among women living with HIV

Histopathology diagnosis available* 

WLHIV HIV-negative women Total 

Yes No Yes No Yes No 

Cytology 1978  2048 2  335  1980  2383  

HPV 1916  1673 2  91  1918  1764  

VIA 1514  10321 0  49131 1514  59452  

Total 5408 14042 4 49557 5412 63599 

*Includes all tests, some women had multiple screening tests.
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Overall 15.6% of women had screening tests 
results were confirmed by histopathology 
from biopsy among WLHIV: 

Histopathology 
diagnosis Freq. % 

Cumulative 
Freq. 

No 10576 84.4 

Yes 1951* 15.6 12527 

*Additional 45 confirmations if considered
multiple screenings

*In the next tables the denominator is not the total number of WLHIV screened but the
total number of screening tests conducted (e.g. first screen, second screen and so
forth). Discordant test results are highlighted in pink.

Cytology 

confirmed 1978/4026 
(49.1%) Biopsy result: histopathology from biopsy 

Frequency 
Row Pct Negative 

/ CIN1 
CIN2 / 

CIN3 AIS ICC Other 

Indet. / 
insuf. 

sample Total 

Negative for 
Neoplasia 

416 
83.9 

61 
12.3 

4 
0.8 

1 
0.2 

5 
1.0 

9 
1.8 

496  

ASCUS 87 
78.4 

16 
14.4 

1 
0.9 

7 
6.3 

111  

LSIL (HPV,CIN1,mild 
dysplasia) 

515 
83.9 

89 
14.5 

4 
0.7 

6 
1 

614  

HSIL/ASC-H 
(moderate severe 
dysplasia, CIS, 
CIN2,CIN3 and ASC-
H) 

129 
19.6 

507 
76.9 

13 
2 

2 
0.3 

8 
1.2 

659  

ICC 4 
10.0 

32 
80.0 

4 
10.00 

40  

AIS AGC 6 
75.0 

2 
25.0 

8  

Indeterminate quality 28 
56.0 

16 
32.0 

1 
2.00 

5 
10.0 

50  

Total 1185 723 21 4 10 35 1978 

HPV 

confirmed 1916/3589 
(53.4%) Biopsy result: histopathology from biopsy 

Frequency 
Row Pct Negative 

/ CIN1 
CIN2 / 
CIN3 AIS ICC Other 

Indet. 
/ insuf. 
sample Total 

Negative for 
oncogenic or high-
risk HPV 

534 
85.4 

76 
12.2 

1 
0.2 

14 
2.2 

625  

Positive for 
oncogenic or high-
risk HPV 

618 
47.9 

627 
48.6 

20 
1.6 

3 
0.2 

2 
0.2 

21 
1.6 

1291  

Total 1152 703 20 4 2 35 1916 

VIA 

confirmed 1514/11835 (12.8%) Biopsy result: histopathology from biopsy 

Frequency 
Row Pct Negative 

/ CIN1 
CIN2 / 

CIN3 ICC 

Indet. / 
insuf. 

sample Total 

VIA negative 765 
82.5 

143 
15.4 

19 
2.05 

927  

VIA positive 365 
62.9 

205 
35.3 

2 
0.3 

8 
1.38 

580  

ICC 2 
100.0 

0 
0.00 

2  

Do not know 4 
80.0 

1 
20.00 

5  

Total 1134 350 2 28 1514 
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1.c) Cytology test results by age and histopathology 

  

 

 

 

1.d) HPV test results by age and histopathology 
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1.e) VIA test results by age and histopathology
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2) Complete dataset analysis
In this analysis all cases with confirmed diagnosis or not are considered.

2.a) Combined screening test results by age (Cytology + HPV + VIA) – if at least one test is positive

Figure panel  a) age distribution; b) c) predicted probabilities of a positive test by investigator dataset; d) pooled predicted probabilities of a positive test 

a) 
b) 

c) d) 

Screening test to HIV-positive test time window – a) by timing of test; b) predicted probabilities by investigator dataset; c) pooled predicted probabilities 
a) 

>1 year = CxCa screening test >1 year after HIV-positive test

b) 

[intentionally blank cell] 

c) 
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2.b) Cytology
 Figure panel a) age distribution; b) predicted probabilities by investigator dataset; d) pooled predicted probabilities 

a) 
b) 

[intentionally blank cell] 

d) 

Screening test to HIV-positive test time window – a) timing of test; b) predicted probabilities by investigator dataset; c) pooled predicted probabilities 
a) 

>1 year = CxCa screening test >1 year after HIV-positive test

b) 

c) 
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2.c) HPV
Figure panel a) age distribution; b) predicted probabilities by investigator dataset; d) pooled predicted probabilities 

a) b) 

[intentionally blank cell] 

d) 

Screening test to HIV-positive test time window – a) by timing of test; b) predicted probabilities by investigator dataset; c) pooled predicted probabilities 
a) 

>1 year = CxCa screening test >1 year after HIV-positive test

b) 

[intentionally blank cell] 

c) 

98



2.d) VIA

Figure panel a) age distribution; b) predicted probabilities by investigator dataset; d) pooled predicted probabilities 

a) 
b) 

[intentionally blank cell] 

d) 

Screening test to HIV-positive test time window – a) by timing of test; b) predicted probabilities by investigator dataset; c) pooled predicted probabilities 
a) 

>1 year = CxCa screening test >1 year after HIV-positive test

b) 

[intentionally blank cell] 

c) 
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Scoping Review for duration of time between histological 
confirmation of CIN 2/3 and treatment 

PICO 9: Should we recommend treatment within 6 months or within 12 
months after histologically confirmation of CIN2-3 disease? 
Catherine SAUVAGET, Isabel MOSQUERA, Li ZHANG, and Partha BASU, IARC, Screening 
Group 

A scoping review of the literature was performed to determine the type and amount of 
information that could be available to answer this question. After consideration of the 
evidence landscape, the Guideline Development Group decided that a comprehensive 
literature review should not be conducted and instead a Good Practice Statement would 
developed.  

The criteria for a Good Practice Statement were met: 

• is the PICO (and likely the resulting ’recommendation’) necessary? YES
• is the evidence difficult to collect and summarise? YES
• are there other issues that need to be considered (e.g. equity, acceptability)? NOT

NOW
• are the net desirable consequences large and unequivocal? YES
• is the rationale explicit? YES

SCOPING REVIEW 

1. Eligibility criteria

Inclusion criteria 
• Diagnosis of CIN2 or CIN3 lesion to be treated
• Duration between diagnosis and treatment available
• Treatment by ablative procedure (cryotherapy or thermal ablation) or LLETZ
• Information on the lesion just before the treatment
• Original data

Exclusion criteria 
• No histological confirmation of the lesion (i.e. based only on the result of VIA, Pap

smear, HPV test, etc.)
• No treatment done
• Other treatment than ablative procedure or LLETZ (cold knife conisation, laser,

hysterectomy)
• No original data
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2. Search strategy

We searched the following databases up to January 2020. 

Pubmed and Web of Science: 

(((((((cervical intraepithelial neoplasia) OR CIN2*) OR CIN3) OR cervical precancerous 
lesion*) OR cervical preneoplas*)) AND (((((((((((((electrocoagulation) OR cautery) OR 
cryosurgery) OR cryotherapy) OR cold coagulat*) OR thermal ablat*) OR thermocoagulat*) 
OR thermo coagulat*) OR electrocauter*) OR Loop Electrosurgical Excision Procedure) OR 
Large Loop Excision of the transformation zone) OR leep) OR lletz)) AND ((((time factors) OR 
time to treatment) OR duration) OR time) 

Cochrane: 
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Embase: 
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Global Index Medicus: 

(mh:(cervical intraepithelial neoplasia )) OR (tw:(CIN2 OR CIN2* OR CIN3)) OR (tw:(cervical 
precancerous lesion*)) OR (tw:(cervical preneoplas*))    

(mh:(electrocoagulation)) OR (mh:(cautery)) OR (mh:(cryosurgery)) OR (mh:(cryotherapy)) 
OR (tw:(cold coagulat*)) OR (tw:(thermal ablat*)) OR (tw:(thermocoagulat*)) OR 
(tw:(thermo coagulat*)) OR (tw:(electrocauter*)) OR (tw:(Loop Electrosurgical Excision 
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Procedure)) OR (tw:(Large Loop Excision of the transformation zone)) OR (tw:(LEEP)) OR 
(tw:(LLETZ))    

(mh:("time factors")) OR (mh:("time-to-treatment")) OR (tw:(time)) OR (tw:(duration)) 

(tw:((mh:(cervical intraepithelial neoplasia )) OR (tw:(CIN2 OR CIN2* OR CIN3)) OR 
(tw:(cervical precancerous lesion*)) OR (tw:(cervical preneoplas*)))) AND 
(tw:((mh:(electrocoagulation)) OR (mh:(cautery)) OR (mh:(cryosurgery)) OR 
(mh:(cryotherapy)) OR (tw:(cold coagulat*)) OR (tw:(thermal ablat*)) OR 
(tw:(thermocoagulat*)) OR (tw:(thermo coagulat*)) OR (tw:(electrocauter*)) OR (tw:(Loop 
Electrosurgical Excision Procedure)) OR (tw:(Large Loop Excision of the transformation 
zone)) OR (tw:(LEEP)) OR (tw:(LLETZ))   )) AND (tw:((mh:("time factors")) OR (mh:("time-to-
treatment")) OR (tw:(time)) OR (tw:(duration))    ))    

3. PRISMA flow-chart
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4. Results

We found 1 systematic review reporting regression and progression over time: 

Tainio K, Athanasiou A, Tikkinen KAO, et al. Clinical course of untreated cervical 
intraepithelial neoplasia grade 2 under active surveillance: systematic review and meta-
analysis. BMJ. 2018;360:k499. Published 2018 Feb 27. 
https://www.bmj.com/content/bmj/360/bmj.k499.full.pdf 

Inclusion criteria 
• Original studies
• Outcomes of women with histologically confirmed CIN2 who were not

treated at diagnosis
• Women monitored for 3 months or more
• With a diagnosis available at the end of the follow-up

Exclusion criteria 
• Studies on pregnant women
• Studies on WLHIV
• Studies with less than 10 women at follow-up
• studies not defining the length of the follow-up period or
• Studies merging CIN2 with another histological diagnosis (CIN1 or CIN3)
• Studies not published in English

Setting 
83% from HIC 

Study design 
7 RCT with suitable data in the non-experimental arm 
16 prospective studies 
13 retrospective studies 

Median follow-up 
16 months (3-72 months) 

Sample size 
From 12 to 924 women per study 
Most studies (81%) included less than 100 women 

Age 
Median age 15 to 44 years old 
34% less than 30 years old 
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Non-compliance to treatment after different duration of follow-up 

We found 4 studies with data, however, duration of time between diagnosis and treatment 
were typically less than 6 months or not reported: 

Duration between diagnosis and treatment: 
Aschkenazi: less than 1 month  
Hederlingova: less than 6 months  
Sadownik: not indicated  
Zhang: from less than 1 month to more than 3 months 
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Aschkenazi-Steinberg SO, Spitzer BJ, Spitzer M. The role treatment for cervical intraepithelial 
neoplasia plays in the disappearance of human papilloma virus. J Low Genit Tract Dis. 2005 
Jan;9(1):19-22. 
https://journals.lww.com/jlgtd/Abstract/2005/01000/The_Role_Treatment_for_Cervical_Intraepith
elial.5.aspx 

Hederlingova J, Redman CW, Zahumensky J. Conservative management of biopsy confirmed 
high-grade squamous intraepithelial lesions. Bratisl Lek Listy. 2017;118(12):732-735. 
http://www.elis.sk/download_file.php?product_id=5495&session_id=kr73uhl2l287bf8eajaqej0d27 

Lee MH, Finlayson SJ, Gukova K, Hanley G, Miller D, Sadownik LA. Outcomes of Conservative 
Management of High Grade Squamous Intraepithelial Lesions in Young Women. J Low Genit 
Tract Dis. 2018 Jul;22(3):212-218. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6023603/pdf/lgt-22-212.pdf 

Zhang L, Li Q, Zhao M, Jia L, Zhang Y. Discrepancies between biopsy-based and excision-
based grading of cervical intraepithelial neoplasia: the important role of time between 
excision and biopsy. Int J Gynecol Pathol. 2015 May;34(3):221-7. 
https://journals.lww.com/intjgynpathology/Abstract/2015/05000/Discrepancies_Between_
Biopsy_based_and.2.aspx 

One additional study met inclusion criteria but data was not available: 

Sadan O, Yarden H, Schejter E, Bilavsky E, Bachar R, Lurie S. Treatment of high-grade 
squamous intraepithelial lesions: a "see and treat" versus a three-step approach. Eur J 
Obstet Gynecol Reprod Biol. 2007 Mar;131(1):73-75. 
https://www.dropbox.com/s/ucoson2p53o4uz7/sadan%202007.pdf?dl=0  
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Updated systematic review of treatments for women with 
histologically confirmed CIN 2, CIN 3 (including CIS), or 
adenocarcinoma in situ 

PICO 10: Should there be different treatments for women with histologically 
confirmed CIN 2, CIN 3 (including CIS), or adenocarcinoma in situ? 
Catherine SAUVAGET, Isabel MOSQUERA, Li ZHANG, and Partha BASU, IARC, Screening 
Group 

We updated the systematic review of treatments for cervical intraepithelial neoplasia (CIN) 
that was conducted for the WHO guideline published in 2014 (search date up to 2012):  

Santesso N, Mustafa RA, Wiercioch W, Kehar R, Gandhi S, Chen Y, Cheung A, Hopkins J, 
Khatib R, Ma B, Mustafa AA, Lloyd N, Wu D, Broutet N, Schünemann HJ. Systematic reviews 
and meta-analyses of benefits and harms of cryotherapy, LEEP, and cold knife conization to 
treat cervical intraepithelial neoplasia. Int J Gynaecol Obstet. 2016 Mar;132(3):266-71.  

We searched for primary studies and systematic reviews of the literature. There were very 
few studies that provided data by baseline CIN and CIN outcomes post-treatment. The 
Guideline Development Group agreed that it is difficult to differentiate between CIN 2 and 
CIN 3 histologically, and therefore agreed to not change current recommendations. However, 
additional data may be available in future, in particular, for women living with HIV. 

UPDATED SYSTEMATIC REVIEW 

1. Eligibility criteria
Inclusion criteria

• CIN2 or CIN3 lesions or adenocarcinoma in situ (AIS) or carcinoma in situ (CIS), all
lesions should be eligible to ablative procedure

• Treatment information
• Follow-up information
• Treatment by ablative procedure (cryotherapy, thermal ablation, laser ablation, etc.)
• Treatment by excisional procedure (LEEP/LLETZ, conisation, cold knife excision, laser

excision, etc.)
• Two-arm studies (comparison of ablative vs excisional procedures)
• Original data or review

Exclusion criteria 
• Cytology or VIA or HPV-based diagnosis (ex: dysplasia, ASCUS, low grade lesion, high

grade lesion, VIA positive, HPV positive)
• No histological confirmation of the lesion
• Diagnosis of cervical cancer

111



• Lesions treated by excisional procedure not eligible for ablative procedure
• No treatment done
• No comparison between ablative and excisional treatment
• No follow-up

2. Search strategy

We searched the following databases up to March 2020 without language restrictions: 

Embase <1996 to 2020 March 13>, OVID Medline Epub Ahead of Print, In-Process & Other Non-
Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present, EBM Reviews - 
Cochrane Central Register of Controlled Trials <February 2020> 
1  cervical intraepithelial neoplasia/ (16605) 
2  uterine cervical dysplasia/ (5982) 
3  uterine cervical neoplasms/ (79374) 
4  ((precancer* or pre-cancer* or neoplas* or dysplasia or lesion* or premalignan* or malignan* or cancer* 
or carcinoma* or adenocarcinoma*) adj3 cervi*).tw. (173305) 
5  (cin or cin2* or cin3* or cin1).tw. (28405) 
6  1 or 2 or 3 or 4 or 5 (210139) 
7  (co or ae or su or th).fs. (10438152) 
8  6 and 7 (54595) 
9  (cone or coni?ation).tw. (90477) 
10  (biopsy or knife or cold).tw. (949183) 
11  9 and 10 (4177) 
12  cold knife.tw. (1618) 
13  conization/ (3212) 
14  (leep or lletz).tw. (2756) 
15  electrosurgery.sh. (8829) 
16  loop.tw. (275280) 
17  cryotherapy.tw. (16590) 
18  cryosurgery/ (17705) 
19  (ablat* or coagulation* or thermo* or thermal or electro* or semm).mp. (6051093) 
20  11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 (6301820) 
21  8 and 20 (6674) 
22  limit 21 to yr="2012 -Current" (2231) 
23  remove duplicates from 22 (1558) 
24  case report/ (3762959) 
25  23 and 24 (191) 
26  23 not 25 (1367) 
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Global Index Medicus 

1 tw:((tw:(( mh:("Neoplasia Intraepitelial Cervical/CO" OR "Neoplasia Intraepitelial Cervical/SU" OR 
"Neoplasia Intraepitelial Cervical/TH")))) OR (tw:(( mh:("Displasia del Cuello del Útero/CO" OR "Displasia del 
Cuello del Útero/SU" OR "Displasia del Cuello del Útero/TH")))) OR (tw:(( mh:("Neoplasias del Cuello 
Uterino/CO" OR "Neoplasias del Cuello Uterino/SU" OR "Neoplasias del Cuello Uterino/TH")))) OR 
(tw:(tw:((tw:(cin OR cin2* OR cin3* OR cin1))) )))    (2636) 

2 tw:((tw:(tw:((tw:(cone OR coni?ation)) AND (tw:(biopsy OR knife OR cold))))) OR (tw:((tw:("cold knife")) )) 
OR (tw:(( mh:("Conización")))) OR (tw:(tw:((tw:(leep OR lletz))))) OR (tw:(( mh:("Electrosurgery")))) OR 
(tw:(tw:((tw:(loop))))) OR (tw:(( mh:("Cryotherapy")))) OR (tw:(( mh:("Cryosurgery")))) OR 
(tw:(tw:((tw:(ablat* OR coagulation* OR thermo* OR thermal OR electro* OR semm)))))) (158205) 

3 tw:(tw:((tw:(tw:((tw:(( mh:("Neoplasia Intraepitelial Cervical/CO" OR "Neoplasia Intraepitelial Cervical/SU" 
OR "Neoplasia Intraepitelial Cervical/TH")))) OR (tw:(( mh:("Displasia del Cuello del Útero/CO" OR "Displasia 
del Cuello del Útero/SU" OR "Displasia del Cuello del Útero/TH")))) OR (tw:(( mh:("Neoplasias del Cuello 
Uterino/CO" OR "Neoplasias del Cuello Uterino/SU" OR "Neoplasias del Cuello Uterino/TH")))) OR 
(tw:(tw:((tw:(cin OR cin2* OR cin3* OR cin1))) ))))) AND (tw:(tw:((tw:(tw:((tw:(cone OR coni?ation)) AND 
(tw:(biopsy OR knife OR cold))))) OR (tw:((tw:("cold knife")) )) OR (tw:(( mh:("Conization")))) OR 
(tw:(tw:((tw:(leep OR lletz))))) OR (tw:(( mh:("Electrosurgery")))) OR (tw:(tw:((tw:(loop))))) OR 
(tw:(( mh:("Cryotherapy")))) OR (tw:(( mh:("Cryosurgery")))) OR (tw:(tw:((tw:(ablat* OR coagulation* OR 
thermo* OR thermal OR electro* OR semm))))))   )))     ) AND (year_cluster:[2012 TO 2020]) (95) 

4 ( mh:("Case Reports")) (2375) 
5 (tw:(tw:(tw:((tw:(tw:((tw:(( mh:("Neoplasia Intraepitelial Cervical/CO" OR "Neoplasia Intraepitelial 

Cervical/SU" OR "Neoplasia Intraepitelial Cervical/TH")))) OR (tw:(( mh:("Displasia del Cuello del Útero/CO" 
OR "Displasia del Cuello del Útero/SU" OR "Displasia del Cuello del Útero/TH")))) OR (tw:(( mh:("Neoplasias 
del Cuello Uterino/CO" OR "Neoplasias del Cuello Uterino/SU" OR "Neoplasias del Cuello Uterino/TH")))) 
OR (tw:(tw:((tw:(cin OR cin2* OR cin3* OR cin1))) ))))) AND (tw:(tw:((tw:(tw:((tw:(cone OR coni?ation)) AND 
(tw:(biopsy OR knife OR cold))))) OR (tw:((tw:("cold knife")) )) OR (tw:(( mh:("Conization")))) OR 
(tw:(tw:((tw:(leep OR lletz))))) OR (tw:(( mh:("Electrosurgery")))) OR (tw:(tw:((tw:(loop))))) OR 
(tw:(( mh:("Cryotherapy")))) OR (tw:(( mh:("Cryosurgery")))) OR (tw:(tw:((tw:(ablat* OR coagulation* OR 
thermo* OR thermal OR electro* OR semm))))))   )))     ) AND (year_cluster:[2012 TO 2020])   )) AND 
(tw:(( mh:("Case Reports"))))  (0) 

Web of Science Core Collection 
# 1 TOPIC: (cervical intraepithelial neoplasia) (13,723) 

Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 2 TOPIC: (uterine cervical dysplasia) (826) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 3 TOPIC: (uterine cervical neoplasms) (1,934) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 4 TOPIC: (cin OR cin2* OR cin3* OR cin1) (11,088) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 5   #4 OR #3 OR #2 OR #1 (20,953) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years
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# 6   TOPIC: (cone OR coni?ation) (138,375) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 7   TOPIC: (biopsy OR knife OR cold) (743,296) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 8  #7 AND #6 (3,008) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 9  TOPIC: (cold knife) (911) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 10  TOPIC: (conization) (2,021) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 11  TOPIC: (leep OR lletz) (1,150) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 12  TOPIC: (electrosurgery) (1,702) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 13  TOPIC: (loop) (485,456) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 14  TOPIC: (cryotherapy) (8,122) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 15  TOPIC: (cryosurgery) (4,364) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 16  TOPIC: (ablat* OR coagulation* OR thermo* OR thermal OR electro* OR semm) (7,055,793) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 17  #16 OR #15 OR #14 OR #13 OR #12 OR #11 OR #10 OR #9 OR #8 (7,469,957) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 18  #17 AND #5 (2,974) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 19  #17 AND #5 (1,273) 
Refined by: PUBLICATION YEARS: (2020 OR 2019 OR 2018 OR 2017 OR 2016 OR 2015 OR 2014 OR 2013 
OR 2012) 

Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 20  TOPIC: (case report) (998,807) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 21  #20 AND #19 (97) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years

# 22  #19 NOT #21 (1,176) 
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI Timespan=All years 
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3. PRISMA flow-chart

4. Results

From the search, we found 

• Two trials from LMICs (Kenya and South Africa), including WLHIV solely, with a RCT
design, comparing cryotherapy to LLETZ (Greene 2019 and Simth 2017).

• Two studies originating from a colposcopy clinic in UK, with a retrospective design, in
women without HIV, comparing thermal ablation to LLETZ (Papoutsis 2017 and
2018).

• The sample size ranged from 80 to 233 women treated in each arm.
• The lesions treated were CIN2 and CIN3; there were no CIS or AIS.
• The duration of follow-up ranged from 6 to 24 months.
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Only 1 new study, Greene 2019, provided data by type of CIN. The results are not consistent 
with current knowledge about the effects of ablative versus excisional treatment for CIN; 
the difference in recurrence was greater with LEEP versus cryotherapy in women with CIN 2 
than in women with CIN 3. 

We found a recent systematic review comparing CKC to LEEP in women with AIS. The 
included studies matched our eligibility criteria and search date was up to December 2015: 

Jiang Y, Chen C, Li L. Comparison of Cold-Knife Conization versus Loop Electrosurgical 
Excision for Cervical Adenocarcinoma In Situ (ACIS): A Systematic Review and Meta-Analysis. 
PLoS One. 2017 Jan 26;12(1):e0170587. 

The risk of recurrence was 1.13 (95% CI, 0.46 to 2.79), Figure 5. This effect was supported by 
the risk of positive margins (Figure 3) and residual rate (Figure 4).  
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Understanding acceptability and client 
preferences for screening and treating cervical 
pre-cancer lesions: Preliminary results of a WHO 
online survey 

Ajay Rangaraj, Morkor Newman, Julie Torode, Nathalie Broutet, Shona Dalal 

Introduction  
The acceptability and preferences of end users form an integral part of the WHO guideline review 
process. Following a review of the literature to identify studies which address the acceptability and 
preferences of women, including women living with HIV, providers, and other stakeholders on issues 
relating to cervical cancer screening and treatment, we identified several gaps in knowledge.  In order to 
address these gaps, a global, online, anonymous cross-sectional survey was conducted that asked 
women and girls aged 15 years and older questions regarding acceptability and their preferences on 
different modalities of screening and treating cervical pre-cancer lesions. The questions were tailored to 
the PICO questions being asked, and gaps noted in the available literature in order to inform the 
guidelines update.  

The questionnaire built on previously conducted WHO surveys for acceptability and preferences, 
available qualitative evidence and standardised questionnaire guides where these were available. A 
recent review by Bai F et al, 2018(14) provided a systematic review of  validated questionnaires about 
client’s acceptability and preferences in clinical practice guidelines, which help provide a starting point 
to the design of the survey, as it identified and prioritised the key areas under which a questionnaire 
must be designed.  

● Treatment effectiveness
● Safety
● Prognosis
● Costs
● Physician’s experience
● Physician’s recommendations
● Decision-making process

A study by Bastemeijer et al, 2016 (15)further highlighted the key constructs or latent elements that 
influence client preferences. The taxonomy revealed that the determinants were client uniqueness, 
client autonomy, professional compassion, health care provider professionalism, professional 
responsiveness, interaction partnership, interaction empowerment that should be considered when 
designing surveys on patient preferences.  

Methods 
The survey was distributed online via SurveyMonkey, and was completely anonymous. The survey was 
available in English and French from 22.06.2020 to 18.09.2020. All women aged 15 years and older, 
regardless of their prior cervical cancer screening or treatment status were eligible to participate. 
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2 

A brief informed consent was taken at the beginning of the survey following an introduction and 
overview of the purpose of the survey. Individuals were asked if they were willing to participate in the 
survey, and only if they met age criteria did the survey questions begin.  

Civil society organisations assisted with sharing the survey link with their members and more broadly on 
social media, and a webinar was conducted prior to release of the survey to raise awareness about it.  
The survey link was posted online and distributed through key networks serving priority populations but 
was open to all women with access to the internet who saw the survey and decided to participate. 
Ethical clearance for this study was obtained from the WHO Ethic review committee.  

Data were analysed with R Studio [RStudio Team (2020). RStudio: Integrated Development for R. RStudio, PBC, 
Boston, MA URL http://www.rstudio.com/.] and packages used included [forcats], [dplyr], [Rworldmap] and 
[crosstab], were obtained from the CRAN repository.  

Summary of findings: 

A total of 561 individuals responded to the survey; 60% of participants answered every 
question while the remaining skipped the scenario-based questions on screening and 
treatment. There were respondents from 68 countries, the greatest number of responses 
arising from the WHO AFRO region (Figure 1). The top three countries with the highest rates of 
responses was 15% from Nigeria, 7.4% from Ghana and 7% from South Africa.       

Figure 1 Countries of origin of survey respondents: Over 68 countries, across high-income and low- and 
middle-income countries. The heatmap indicates the number of respondents from each country, from 0 to 
90 respondents. 
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The number of responses of women who identified themselves as living with HIV was 25 (4.5%). 
These were the respondents who said “yes, tested positive for HIV “ when asked if they have 
been tested for HIV. Among these 25 individuals, 17 reported that they were on anti-retroviral 
therapy. Despite the relatively low number of responses among WLHIV, there were responses 
across almost all age groups, with the best representation from 35-39 years and 55-59 years (5 
responses each).  The countries of the respondents for WLHIV was Malawi, Mexico, Nigeria, 
Pakistan, Switzerland, Uganda, Venezuela, Zimbabwe, Bolivia, Ghana.  

Overall, 94% of  respondents had received a college/university level education; there were no 
respondents who had not attended some form of formal education (Table 1). This represents a 
source of potential selection bias and is likely due to the online-only nature of the survey. There 
was a rich mix of professions pursued by the respondents. A notable finding was that 67% of 
women in the age-group of 30-34yrs stated they were unable to work. Relationship status was 
also equally heterogenous (Tables 2- 3).  

Self-reported cervical cancer screening showed that 51% of women in the general population 
had received one or more screening tests, and 16% had received a single screening test before. 
Among WLHIV, 25% had received a single screening test, 50% had received more than one 
screening test. The highest reported rates of having been screened at least once were seen in 
Nigeria, Kenya, India, United Kingdom, USA and Ghana and South Africa. The remaining 
respondents had either never received a screening test before or chose not to disclose. When 
stratified by age, there were fewer respondents in the younger age groups who had received 
screening tests, and only one person in the age group 15-19 years (Table 4).  Most notable in 
written feedback,  there were multiple respondents who highlighted an aversion for the use of 
a speculum for performing the screening test- either reporting discomfort, that it was cold or 
simply unnecessary.  

The respondents were also asked about their preferences regarding waiting times for a test 
result, and in general most women did not mind waiting up to a day for their test results – this 
included either an hour, a few hours or a day. This pattern was generally consistent across age 
groups.  

Most women (82.56%) in the general population stated that they would not face any problem 
attending a screening program. Responses to this question was notably different among WLHIV, 
with almost 42% stating they were likely to face issues in attending.  

This finding highlights the stark contrast between WLHIV and the general population. The most 
frequently stated issues were high cost of tests (29.6%), fear of having cancer(27.18%) and 
distance (11.17%).  Other themes that emerged were work-related problems, fear of having 
pain, or individuals thinking that they were not at risk for cervical cancer.  

There was a clear and strong preference for immediate treatment following a diagnosis of a 
cervical intraepithelial lesion –  both in the general population and among WLHIV, with nearly 
82% and 75% respectively stating they either agreed or strongly agreed. Among the remaining 
who stated they did not prefer immediate treatment, most of the respondents in written 
feedback felt that they wanted adequate counselling, offering of options and time to decide. One 
respondent reported that she was diagnosed during her breastfeeding phase following childbirth, 
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and struggled to seek treatment during this time period, and described the experience as 
traumatic.  

When asked if they would still seek treatment if the clinic they were screened at did not offer 
treatment, and they had to go to another health center, 82% and 80% of women in the general 
population and WLHIV said they would definitely seek treatment when referred.  

Repeat follow-up visits following treatment for a cervical lesion was not found acceptable by 
the respondents, with 71% among WLHIV, and 65.5% of women from the general population 
stating that they were likely to have difficulties returning for a follow-up check. Examining the 
age stratified data revealed that the majority of the respondents who stated that they were 
either likely or very likely to face difficulties were between the ages of 30 – 49yrs. In the 
thematic analysis of the written feedback, while women had highlighted they would face 
challenges in returning to the clinic, a consistent theme emerged that their health was of 
primary importance, and it was their desire to return to the clinic to ensure that they remained 
healthy. Some of the reasons cited for why some clients would have difficulty following up 
included having unsupportive partner and work pressure/ difficulty in balancing work 
schedules.  

Women were asked about who they tended to confide in with regard to their health problems, 
and most often it was the spouse/partner, with over 70% of WLHIV, and 49% of women in the 
general population stating that this person played an extremely important role in their 
decision-making regarding health issues. The next most frequent confidante was a close friend 
or a sibling.  

This survey had several limitations. The most significant limitation is that being an online, 
anonymous survey there is selection bias since the only respondents that can participate are 
those with access to the internet. This may potentially result in an underrepresentation of 
lower-income groups, in particular. Second, since the survey is anonymous, there was no way 
to verify participant responses. The survey instrument is not a validated tool, and therefore it is 
not possible to know the accuracy of the measures. However, it has been developed from other 
questionnaires where possible, and for the purpose of giving a qualitative overview of 
acceptability, preferences and relative importance of different aspects of cervical cancer 
screening and treatment, it may provide important information not yet in the literature. Finally, 
since the sample is a convenience sample of respondents, it will not necessarily be 
representative of a particular country, region or women’s group, so the results will not be 
generalizable. However, given the paucity of evidence on the topics included in the survey, and 
the short time frame to develop recommendations, it is hoped that this survey may provide an 
indication of the acceptability and preferences for women.   
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Selected quotes and excerpts from the written feedback of survey respondents are shown 
below:  

“Screening should be free of cost” 

“In my country, there is no national program. Limited services in the public sector are free, in 
private sector are paid.” 

“If it is possible to have less intrusive diagnostic this would make it bearable. Also more 
information on possible side effects from the screening such as bleeding and discomfort should 

be given ahead of time in great detail as well as methods of reducing the discomfort” 

“Emotional support is important…” 

“counselling service should be a serious thing” 

“create awareness in schools” 
“I am a Stage IIb Cervical Cancer survivor. Stage is inoperable in the United States. I went 

through horrific treatment and the amount of Radiation I received has left me with life-long 
ailments. I had to travel 2 hours away just to get a Pap. I kept going to the hospital because I 

knew I had all the signs of Cervical Cancer, but because I have Autism, the doctors dismissed me 
without testing me for anything. The cancer grew inside of me for over a year and spread to an 
inoperable area. I turned 32 years old today. I had to drop out of school, I can’t have anymore 
children, I cannot handle sexual intercourse because radiation shrunk my vagina. There is so 
much bias when women with disabilities go to the doctor. If it wasn’t for that bias and the 

American healthcare system I would have a drastically better life today. Unfortunately, I live 
everyday in pain. The most beatable Cancer is Cervical Cancer. I am still breathing but my life is 

horrible. CC screenings should be given to every woman starting at 16. Once a year.”  

Conclusions:  
This survey on acceptability and preferences for screening and treating cervical precancer 
lesions had a global response from all regions, but few responses from women living with HIV.  
Despite the lower response rates among women with HIV, strong themes emerged across some 
outcomes, particularly in the difficulty of attending screening. There were clear preferences in 
both groups of women for immediate treatment, and willingness to be referred for treatment. 
However, follow up visits after treatment were not found to be acceptable by over two-thirds 
of women overall. The aversion for the use of a speculum during screening has important 
consequences when choosing the optimal screening test or algorithm and also has implications 
for screening of other diseases such as STIs. There was a clear request from the community for 
better counselling, patient education, availability of choices of treatment and screening tests as 
well as a strong desire to ensure their health, despite facing a multitude of hurdles in order to 
access screening and treatment.  
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APPENDICES: TABLES of RESULTS      

Basic demographics:  

Table 1. EDUCATION (ALL RESPONDENTS) (AS %, n = 544): 

Primary High school Vocational training college/university 

15-19yrs 1(25%) 1(5.6%) 0 2(0.4%) 
20-24yrs 1(25%) 1(11.1%) 0 21(4.1%) 
25-29yrs 0% 2(11.1%) 1(9.09%) 41(8.0%) 
30-34yrs 1(25%) 1(5.6%) 2(18.18%) 59(11.5%) 
35-39yrs 0 1(5.6%) 1(9.09%) 57(11.2%) 
40-44yrs 1(25%) 2(11.1%) 0 72(14.1%) 
45-49yrs 0 4(22.2%) 4(36.36%) 78(15.3%) 
50-54yrs 0 1(5.6%) 1(9.09%) 61(11.9%) 
55-59yrs 0 0 0 51(9.9%) 
60-64yrs 0 3(16.7%) 2(18.18%) 42(8.2%) 
65yrs and above 0 1(5.6%) 0 27(5.3%) 

Table 2. PROFESSION BY AGE (AS %, n = 542): 

Wages self-employed student full-time carer out of work, 
looking 

out of work, not 
looking 

uniformed retired unable to work 

15-19yrs 0.68 0 7.69 0 0 0 0 0 0 

20-24yrs 2.73 0 50 1.82 8.7 0 0 0 0 

25-29yrs 7.17 6.45 26.92 10.91 8.7 0 14.29 0 0 

30-34yrs 13.65 1.08 3.85 16.36 39.13 0 7.14 0 66.67 

35-39yrs 13.99 6.45 7.69 14.55 0 0 14.29 0 0 
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40-44yrs 15.02 13.98 0 20 13.04 0 28.57 0 0 

45-49yrs 19.45 18.28 0 9.09 8.7 0 28.57 3.23 0 

50-54yrs 11.95 16.13 0 12.73 4.35 25 7.14 6.45 0 

55-59yrs 7.85 19.35 3.85 9.09 4.35 0 0 9.68 0 

60-64yrs 6.83 10.75 0 3.64 8.7 25 0 35.48 0 

65yrs and above 0.68 7.53 0 1.82 4.35 50 0 45.16 33.33 

Table 3. RELATIONSHIP STATUS BY AGE (ALL RESPONDENTS) (AS %, n= 541): 

Single Married Separated widowed domestic relationship divorced prefer not to say 

15-19yrs 1.41 0.61 0 0 0 0 0 

20-24yrs 13.38 0.3 5.88 0 16.67 0 0 

25-29yrs 22.54 3.05 5.88 0 0 0 25 

30-34yrs 21.83 7.32 17.65 0 27.78 0 0 

35-39yrs 5.63 14.02 5.88 0 11.11 6.67 25 

40-44yrs 5.63 18.6 17.65 0 11.11 0 25 

45-49yrs 11.97 18.6 11.76 5.88 0 33.33 0 

50-54yrs 8.45 11.59 23.53 23.53 16.67 13.33 0 

55-59yrs 2.11 11.89 5.88 17.65 5.56 13.33 0 

60-64yrs 4.93 8.84 0 29.41 5.56 26.67 0 

65yrs and above 2.11 5.18 5.88 23.53 5.56 6.67 25 

Table 4. CERVICAL CANCER SCREENING STATUS 

A. By reported HIV status:
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 YES, ONCE YES, >1 NO PREFER NOT TO SAY 
HIV  6(25%) 12(50%) 5(20.83%) 1(4.17%) 
Others  67((16.83%) 206(51.76%) 121(30.40%) 5(1.01%) 

 
B. By Age (n=468):  
 

Age Yes, once Yes, >1  Never  Prefer not to say 
15-19yrs 1(1.27%) 0(0%) 1(0.69%) 0(0%) 
20-24yrs 3(3.8%) 1(0.42%) 16(11.11%) 0(0%) 
25-29yrs 8(10.13%) 8(3.38%) 24(16.67%) 0(0%) 
30-34yrs 11(13.92%) 18(7.59%) 26(18.06%) 0(0%) 
35-39yrs 13(16.46%) 23(9.7%) 15(10.42%) 1(12.5%) 
40-44yrs 8(10.13%) 32(13.5%) 20(13.89%) 1(12.5%) 
45-49yrs 8(10.13%) 53(22.36%) 16(11.11%) 2(25%) 
50-54yrs 9(11.39%) 34(14.35%) 10(6.94%) 2(25%) 
55-59yrs 8(10.13%) 24(10.13%) 9(6.25%) 1(12.5%) 
60-64yrs 5(6.33%) 30(12.66%) 3(2.08%) 0(0%) 
65yrs and above 5(6.33%) 14(5.91%) 4(2.78%) 1(12.5%) 
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Table 4: A. DIFFICULTY ATTENDING SCREENING: 

By reported HIV status (n= 414): 

Would have difficulty attending screening Would not have difficulty attending screening 
WLHIV 10(41.67%) 14 (58.33%) 
Others/ unknown 68(17.44%) 322(82.56%) 

Table 5: PREFERENCES FOR IMMEDIATE TREATMENT (n=426): 

A. By reported HIV status:

Agree/strongly agree Neither agree or disagree and disagree 
WLHIV 18(75%) 6(25%) 
Others/unknown status 327(81.34%) 75(18.66%) 

Table 6: REFERRAL TO DIFFERENT CLINIC FROM THE SCREENING CLINIC: 

A. By reported HIV status(n=426):

Definitely would Probably would probably would not definitely would not Prefer not to say 

WLHIV 19(79.17%) 5(20.83%) 0(0%) 0(0%) 0(0%) 

Others/do not know 327(81.34%) 61(15.17%) 8(1.99%) 1(0.25%) 5(1.24%) 
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Table 7. WILLINGNESS TO WAIT FOR SCREENING TEST RESULTS 

 
A. By reported HIV status (n=423):  
 

  
will Wait up to a day 

Don’t want to wait, don’t want to know the result or 
will return another day,  

WLHIV 18(75%) 6(25%) 
Others/ do not know 298(74.69%) 101(25.31%) 

 
B. By age category (ALL RESPONDENTS) (n=429):  
 

Age  
Will wait up to one day 

Don’t want to wait, don’t want to know the result or will return 
another day, 

15-19yrs 1(50%) 1(50) 
20-24yrs 12(75%) 4(25%) 
25-29yrs 35(89.74%) 4(10.26%) 
30-34yrs 32(58.18%) 23(41.82%) 
35-39yrs 40(83.33%) 8(16.67%) 
40-44yrs 49(81.67%) 11(18.33%) 
45-49yrs 51(70.83%) 21(29.17%) 
50-54yrs 37(78.72%) 10(21.28%) 
55-59yrs 29(80.56%) 7(19.44%) 
60-64yrs 23(65.71%) 12(34.29%) 

65yrs and above 12(63.16%) 7(36.84%) 
 
Table 8. RETURNING FOR POST-TREATMENT FOLLOW-UP(S):  
 

A. By reported HIV status (n=424):  
 Likely/ very likely Unlikely/ neither likely nor unlikely 
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HIV 17(70.83%) 7(29.17%) 

OtherS 262(65.5%) 138(34.4%) 

Table 9.  IMPORTANCE OF CONFIDANTE FOR DECISION MAKING ON MATTERS OF HEALTH: 

(By reported HIV status) (n=424) 

extremely 
important 

important neither somewhat unimportant unimportant Prefer not to say 

WLHIV 17(70.83%) 3 (12.5%) 1 (4.17%) 2(8.33%) 0(0%) 1(4.17%) 
Others 196(49.0%) 108(27.0%) 45(11.25%) 317.75%) 15(3.75%) 5(1.25%) 
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Report on Values, Preferences, Acceptability and feasibility: Results 
of a systematic review of qualitative literature 

Ajay Rangaraj, Morkor Newman, Julie Torode, Nathalie Broutet, Shona Dalal 

Introduction 
As part of the guidelines update on the screening and treatment of cervical-pre cancer lesions, a 
systematic review was commissioned to evaluate the quantitative and qualitative evidence to inform 
the decision making process of the guidelines development group. The study strategy was developed 
with the WHO staff and a group of systematic reviewers. The full details of this review are available 
elsewhere and beyond the scope of this review. The goal of this review is to provide a synthesis of 
relevant topics that will be discussed in the guidelines meeting – Acceptability and Feasibility of 
various screening and treatment interventions among women living with HIV.  

Methods 
The review process identified 125 potentially relevant citations. Following abstract screening 44 
studies were deemed relevant. Following full-text screening, a total of 21 studies were included in 
the final list of studies. A thematic analysis and meta synthesis was performed and the results are 
shared in Table 1 and 2. The data was evaluated using CERQual to assess the quality of the evidence 
available, and the summary of findings is presented.  

Results 

The key thematic areas identified were as follows: 

- Acceptability
- Feasibility
- KAP
- Barriers to screening

Typical profile of studies found were: 

- Focus group discussions
- Surveys (non-standardized)
- KAP surveys
- Uptake studies

The key thematic areas were compared to several key topic areas dealt with in the GRADE 
framework – Acceptability, feasibility and Values and preferences.  

The summary of findings for acceptability and feasibility have been shown below. 
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STUDY CHARACTERISTICS, FEASIBLITY AND ACCEPTABILITY AMONG WLHIV 

AUTHOR COUNTRY SAMPLE 
SIZE 

AGE OF 
PARTICIPANTS 

INTERVENTION 
DISCUSSED  

STUDY 
METHODOLOGY 

CONCLUSIONS COMMENTS 

FEASIBILITY 
Saidu R RSA 822 30 - 65 years Self-sampling Mixed methods, 

cross-sectional 
survey 

The study showed that self-
sampling was highly feasible, 
but preferred the samples 
being collected in a clinic 
setting or by a doctor, with 
perceived better experience  

Kitheka M Botswana 1000 30-49 years Xpert HPV Stakeholder 
interviews 

Participants highlighted high 
accessibility, speed, ease of 
use and stakeholders 
believed it was increased 
demand for testing from 
clients  

Martin C E Included Cryotherapy 
or LEEP treatments, 
screened with VIA, 
with 1-year follow-up 
screen and post-
treatment 

Stakeholder survey Non-physicians were more 
likely to continue providing 
services.  

Limarzi M 408 VIA + 
thermocoagulation + 
biopsy + follow-up 

Non-standardized 
survey 

Program was highly effective, 
and relevant stakeholders 
felt it was accessible and 
acceptable  

Some level of 
misclassification – 
the study claims to 
address feasibility 
but mentions 
acceptibility 

Blumenthal 
PD 

VIA + Cryotherapy Non-standardized 
survey 

90% satisfaction among 
clients  
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AUTHOR COUNTRY SAMPLE 
SIZE 

AGE OF 
PARTICIPANTS 

INTERVENTION 
DISCUSSED  

STUDY 
METHODOLOGY 

CONCLUSIONS COMMENTS 

Effah K Ghana Triage: HPV DNA and 
Onco E6 

Non-standardized 
survey 

100% found it easy to take a 
sample and 92% were 
comfortable 

Shiferaw N Ethiopia 16,632 30-45 Single visit- 
Counselling + VIA + 
Cryotherapy or LEEP, 
follow-up included  

Non-standardized 
survey 

1,481 (96.9%) received 
cryotherapy treatment with 
almost all (98%) women 
receiving treatment on the 
same day of screening, half 
(51.1%) of the 1,201 women 
expected to come for follow-
up actually returned for 
screening 1 year later and 
were screened,  

Several health 
system challenges 
were identified 
including 
inconsistent water 
and electricity 
supply and staff 
turnover. 

ACCEPTABILITY 
Ezechi OC Nigeria 1517 18-57 yrs Cervical cancer 

screening  
Survey 73% acceptance despite 50% 

level of awareness in the 
sample  

Vanderpool 
R 

USA 31 30-64 Self-sampling Stakeholder 
interview 

Appalachian Kentucky 
women, self-collecting a 
cervico-vaginal specimen for 
HPV testing was highly 
acceptable 

Rositch AF Kenya 409 29 years 
median 

Screening, self-
sampling in HIV 
discordant couples 

Survey  80% of women reported 
that they would feel 
comfortable using a self-
sampling device (82%) and 
would prefer at-home 
sample collection (84%) 

Mahomed 
K 

RSA 106 >18 yrs Self - sampling Stakeholder 
interview 

More than 75% of women 
from the rural site preferred 

Actual collection 
device important 
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AUTHOR COUNTRY SAMPLE 
SIZE 

AGE OF 
PARTICIPANTS 

INTERVENTION 
DISCUSSED  

STUDY 
METHODOLOGY 

CONCLUSIONS COMMENTS 

the cervical brush, compared 
to 22% from the urban site 
(p<0.001). Women from the 
urban clinic preferred the 
tampon-like plastic wand 
(45%) and then the lavage 
sampler (33%), as compared 
to women from the rural 
clinic (19% and 4%, 
respectively). 

Lee K n/a n/a All age groups Clinician, self-
sampling 

Scoping review Total of eight studies, 
universal acceptance 
among wlhiv across all 
studies in this review for self-
sampling. Familiarity with the 
self-sampling device was a 
key factor associated with 
women’s willingness to use it 

Trope LA Thailand 431 Self-sampling + triage 
hpv testing, via + 
cryotherapy 

Stakeholder survey overwhelmingly acceptable: 
90.5% reported that they 
would take the self-swab 
again, 71.3% preferred the 
self-swab to a clinician swab. 
The program was also 
feasible: 99.8% of eligible 
women agreed to testing, 
94.8% returned for same-day 
follow-up, and women only 
spent 30 to 50 minutes of 
their total time with the 
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AUTHOR  COUNTRY SAMPLE 
SIZE 

AGE OF 
PARTICIPANTS 

INTERVENTION 
DISCUSSED  

STUDY 
METHODOLOGY 

CONCLUSIONS  COMMENTS 

program from screening to 
results. 
 

Kitheka M Botswana  1000 30-49 Xpert HPV triage-  
VAT + Cryotherapy or 
LEEP  

Stakeholder 
survey/interviews   

Sample self-collection was 
reported to be highly 
acceptable to 
the women who 
participated, with most 
reporting no, or minimal, 
discomfort during the 
procedure. 

 

Abotchie 
PN 

Ghana  140 20-35  PaP screening  Cross sectional 
survey  

64 percent believed that the 
test could find cervical 
changes before they became 
cancerous while 78.5% 
thought those changes could 
be easily cured 

 

Bansil P  India, 
Nicaragua, 
and 
Uganda 
 

3,863 All  HPV DNA based 
testing  

Mixed methods – 
survey, focus 
group, stakeholder 
interviews  

Most women preferred clinic 
based self-sampling,  more 
than had felt it was easy to 
collect a self-sample and 
preferred a test that didn’t 
need a speculum  

 

Rodrigues 
LLS 

Brazil 106 Non-specific HPV DNA based 
testing  

Stakeholder 
interview  

acceptance of cervical self-
collection was 84% (94/112) 

 

Adamson 
PC 

RSA 325 >25  Cytology  Stakeholder 
interview 

(55.4%) of women preferred 
the clinician-collected 
method and 144 (44.5%) 
preferred the tampon 
method,  
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CERQual SUMMARY OF FINDINGS: 

Summary of review finding Studies 
contributing 

to review 
finding 

Methodological 
limitations 

Coherence Adequacy Relevance CERQual 
assessment 

of 
evidence 

Explanation of assessment 

Feasibility:  
The studies found a single-
visit based approach and 
multi-visit approach highly 
feasible  across multiple 
intervention types – self-
sampling, HPV test, VIA  
cryotherapy, LEEP and 
thermocoagulation – there 
was a good compliance 
across relevant stakeholders 
and client satisfaction, 
where mentioned. Both 
triage and single test 
approaches were described.  

A.1-7 Highly varied 
methods to 
evaluate 
feasibility, 
sometimes 
acceptability 
was used 

The list of 
studies 
typically 
corresponded 
to the 
objectives of 
the study 
topic.  

Study A.4 
does not 
provide good 
substantiation 
of methods 
(minor 
concern) 

Study A.4 
appears to 
mix 
acceptability 
and 
feasibility 
(major 
concern) 

Moderate 
certainty 
evidence 

All studies were well described 
and provided insights into the 
objective. However, they 
comprise of highly varied 
interventions for screening and 
treatment, and therefore high 
certainty cannot be attributed to 
the overall quality for evidence, 
and there was a low number of 
studies for each intervention so 
the assessment has been 
grouped together  

Acceptability:  
The studies consistently 
demonstrate very high 
acceptability (70% or higher, 
several with 90%) across the 
studies for self-sampling, 
VIA, HPV DNA tests or a 
triage based method  

B.1-14 Use of non-
standardised 
surveys was 
frequent, B.2. is 
a very specific 
subpopulation 
of women, may 
not be 
generalisable 

All studies 
here were 
coherent and 
corresponded 
to the topic  

B.8 had minor
concerns of
adequacy

B.8 had
major
concerns of
relevance as
no directly
relevant
evidence
was
presented.

Moderate 
certainty 
evidence 

All studies demonstrated very 
high acceptability consistently, 
and even when low baseline 
awareness of cervical cancer and 
consequences. However, with 
regards to triage strategies – 
there were not many studies to 
inform the certainty of evidence, 
and considering the complex 
nature of istrategies – moderate 
certainty adequately represents 
the evidence found.  
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Health Utilities/ Quality of life from published studies 

Background: 
A targeted search was performed on the Pubmed, EMBASE and Web of Science databases to look for 
published utilities on the key outcomes and related health states outlined as important by the 
Guidelines Development Group and subgroup to help inform the values and preferences in the 
Guidelines meeting(s) for the prevention and treatment of cervical precancer lesions. The chief 
purpose of these utilities are for use in cost-effectiveness analysis – but also can provide an insight 
into how a certain health state is valued by individuals.  

Methodology typically varied between 3 well described techniques, namely the Visual Analogue 
Scale (VAS)1, the Standard Gamble (SG)2 and the EQ5D3. The specific details of each method for 
elicitation are published elsewhere and beyond the scope of this review. It is worth noting however, 
that the VAS is not considered to be a ‘true’ indicator of preferences by some researchers, and 
therefore researchers collect it side by side with SG measures.  

Summary of Findings:  
10 of the most relevant studies were included in this review to reflect the utilities associated with 
key health states relevant to the guidelines.  demonstrated substantial heterogeneity in terms of 
geography and elicitation methods as well as outcomes. Similar health states were described 
differently in most studies. The results have been compiled in terms of disease severity beginning 
with HPV based results and ending with side effects of treatment of invasive cervical cancer (e.g., 
vaginal length shortening, nausea and vomiting, etc.,). [Please see Table 1 below] 

As a general guide, a health utility (quality of life measure) of 1.0 indicates that the respondent 
perceives themselves to be in a perfect state of health, and that of 0.0 being equivalent to death. 

The key findings are that there is a very small drop in quality of life in relation to undergoing HPV 
testing, screened with cytology, histologic testing (CIN1-3) and finally treatment of CIN (although this 
is so far from a single study involving LEEP), as well as being informed of their diagnosis.  

The notable lack of decline across CIN-1 to CIN-3 is an important one, as most women would not be 
aware that they have a lesion that requires treatment, and corresponds with published literature 
that women approach health services only when symptomatic- it reflects a need for better 
educations and health promotion activities.  

There is a decline in quality of life once patients have received a diagnosis of microinvasive cancer 
and all succeeding stages of cancer. The greatest disutility is incurred in those who have or have had 
side effects or complications from having invasive cancer, operative procedures, and effects of 
cancer. This supports the rationale for early detection and for obtaining treatment, as compared to 
late diagnosis and more severe treatment modalities for invasive cancer.  

1 Visual analog scales (VASs) are a type of rating scale in which the subject ranks the health outcomes according to her or his preference for them and then 
places them on a line or scale such that the intervals or spacing between placements corresponds to the differences in preference as perceived by the subject. 
There are numerous variations on the approach (e.g., length of line, labels for the ends of the line, presence or absence of scale marks on the line, presence or 
absence of numbers on the scale marks, vertical or horizontal placement of the line, discrete categories rather than a continuous scale), and there are numerous 
names for the approach depending on the variation (e.g., VAS, rating scale, category rating, category scale, feeling thermometer).  
2 The standard gamble is a method that has its theoretical basis in the von Neumann–Morgenstern axioms of expected utility theory. It aims at measuring the 
‘disutility’ of a health state by observing the willingness to accept a certain risk of death in order to avoid the state. In a typical framing of the standard gamble, a 
respondent is asked to consider a choice between two alternatives.
3 The EQ-5D-3L descriptive system comprises the following five dimensions: mobility, self-care, usual activities, pain/discomfort and anxiety/depression. Each
dimension has 3 levels: no problems, some problems, and extreme problems. The patient is asked to indicate his/her health state by ticking the box next to the 
most appropriate statement in each of the five dimensions. This decision results into a 1-digit number that expresses the level selected for that dimension. The 
digits for the five dimensions can be combined into a 5-digit number that describes the patient’s health state.
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There appears to be some difference in perceptions of quality of life when comparing the responses 
in Kupperman et al, 2010 with those in Ock et al, 2016.  

There is a perceived decline in quality of life among women from the Rep of Korea if they receive a 
diagnosis of even CIN1 or CIN 2/3 compared with American women (this is of course accounting for 
minor differences in how these utilities were elicited). This suggests that in certain jurisdictions, 
women might prefer to be screening even prior to them developing a cervical pre-cancer lesion – 
and therefore indicates a possible need for an early HPV based testing among these women.  

There is a sharp decline in quality of life when diagnosed with CIN-3 and treated with LEEP compared 
to being diagnosed with CIN 2-3 (0.9 to 0.72).  

*Estimated value of the quality of life with each outcome, where 0.0 represents death and 1.0
represents perfect health.
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Table 1 Summary of findings 

Outcomes Quality of life/Utility 
Values (range)* 

Method used N from study Country Author/Year 

HPV testing 

HPV + 0.73, 0.83 (0-1.0) VAS, SG 900 Rep. Of Korea Ock M, 2016 
PAP+, HPV- 0.953 (0-1.0) EQ5D 120 USA Kupperman M, 2010 
PAP -, HPV + 0.909 (0-1.0) EQ5D 120 USA Kupperman M, 2010 
Pap Smear 

PAP - 0.989 (0-1.0) EQ5D 120 USA Kupperman M, 2010 
Abnormal PAP, 
Colposcopy - 

0.927 (0-1.0) EQ5D 120 USA Kupperman M, 2010 

AS-CUS 1.0 (0-1.0) EQ5D 600 Italy Marcellusi, 2015 
Histology 

CIN 1 0.9 (0-1.0) EQ5D 600 Italy Marcellusi, 2015 
0.61, 0.774 (0-1.0) VAS, SG 900 Rep. Of Korea Ock M, 2016 

CIN 2-3 0.9 (0-1.0) EQ5D 600 Italy Marcellusi, 2015 
0.6, 0.773 (0-1.0) VAS, SG 900 Rep. Of Korea Ock M, 2016 

CIN 2/3 + LEEP 0.724 (0-1.0) EQ5D 120 USA Kupperman, 2010 
Previously undergone 
treatment for CIN 2/3 

0.823 (0-1.0) EQ5D 120 USA Kupperman, 2010 

Advanced Cancer stages (All) 

Micro-invasive 
cancer on colposcopy 

0.724 (0-1.0) EQ5D 120 USA Kupperman, 2010 

Invasive Cervical 
Cancer, Stage 1/ 
Early invasive cancer 

0.8 (0-1.0) EQ5D 600 Italy Marcellusi, 2015 
0.59, 0.71 (0-1.0) VAS, SG 900 Rep. Of Korea Ock M, 2016 

0.879 (0-1.0) EQ5D3L 87 Indonesia (Malaysia set) Endarti4, 2018 
0.854 (0-1.0) Indonesia (Singapore set) 

4 To note that Endarti D, 2018 used EQ5D sets from 4 countries to check which agreed the most for the Indonesian context. Malaysia was found to be the closest, while the 
remaining are still valid as useable results.  
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Outcomes Quality of life/Utility 
Values (range)* 

Method used N from study Country Author/Year 

0.726 (0-1.0) Indonesia (Thailand set) 
0.796 (0-1.0) Indonesia (UK set) 

Progression-free 
survival 

0.53 (0-1.0) VAS 100 France Chevalier J 2016 

Early cervical cancer, 
underwent previous 
hysterectomy  

0.816 (0-1.0) EQ5D 120 USA Kupperman, 2010 

Advanced Cancer 

Stage 2 0.798 (0-1.0) EQ5D 87 Indonesia (Malaysia set) Endarti, 2018 
0.704 (0-1.0) Indonesia (Singapore set) 
0.694 (0-1.0) Indonesia (Thailand set) 
0.725 (0-1.0) Indonesia (UK set) 

Stage 3 0.798 (0-1.0) Indonesia (Malaysia set) 
0.598 (0-1.0) Indonesia (Singapore set) 
0.667 (0-1.0) Indonesia (Thailand set) 
0.725 (0-1.0) Indonesia (UK set) 

Stage 4 0.76 (0-1.0) Indonesia Endarti, 2015 
Advanced Cancer treatment 

Hysterectomy + 
Chemotherapy 

0.666 (0-1.0) EQ5D 120 USA Kupperman, 2010 

Hysterectomy (any 
type) + 
Chemotherapy + 
radiation therapy 

0.5, 0.65 (0-1.0) VAS, SG 900 Rep. Of Korea Ock.M, 2016 

Previous radical 
hysterectomy + 
radiation therapy 

0.754 (0-1.0) EQ5D 120 USA Kupperman 2010 

Chemoradiation 0.42, 0.6 (0-1.0) VAS, SG 900 Rep. Of Korea Ock M, 2016 
Chemotherapy 0.18, 0.43 (0-1.0) VAS, SG 900 Rep. Of Korea Ock M, 2016 
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Outcomes Quality of life/Utility 
Values (range)* 

Method used N from study Country Author/Year 

Progression free 
survival + 
chemotherapy 

0.31 (0-1.0) VAS 100 France Chevalier J, 2016 

Progression-free 
survival + palliative 
care  

0.12 (0-1.0) VAS 100 France Chevalier J, 2016 

Complications 

PFS5 + Fistulas 0.17 (0-1.0) VAS 100 France Chevalier J, 2016 
PFS + Fatigue 0.42 (0-1.0) 
PFS + Infection 0.34 (0-1.0) 
PFS + Hemorrhage 0.35 (0-1.0) 
PFS + neurological 0.358 (0-1.0) 
Menopause 0.45,0.78 (0-1.0) VAS, SG 78 USA Sun C, 2014 
Self-catheterization 0.42, 0.75 (0-1.0) 
Sexual dysfunction 0.3, 0.72 (0-1.0) 
Vaginal length 
shortening 

0.26, 0.75 (0-1.0) 

Diarrhea 0.25, 0.64 (0-1.0) 
Nausea and Vomiting 0.25, 0.63 (0-1.0) 
Rectal Bleeding 0.2, 0.58 (0-1.0) 
Condyloma 0.66, 0.78 (0-1.0) 

5 PFS – Progression free survival: The length of time during and after the treatment of a disease, such as cancer, that a patient lives with the disease but it does not get worse. 
[Adopted from www.cancer.gov/publications/dictionaries/cancer-terms/def/progression-free-survival]  
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WHO Guideline Development Group 
Survey Report  
Feasibility Concerns Priority Algorithms 

Prepared by:  Patti E. Gravitt and Prajakta Adsul 
December 6, 2020 

I. Purpose of survey
Evidence-based recommendations are based on both the evidence of efficacy and cost effectiveness for the
prevention of cervical cancer (balance of benefits/harms of each intervention), as well as the
implementation feasibility of a given algorithm in different contexts and the acceptability of the algorithm
among different stakeholders1.  During the WHO cervical cancer screening and treatment guideline
development process, two common contextual considerations emerged from discussions of 7 priority
algorithms (Table 1) evaluated in this evidence review: HIV endemicity and resource availability.  Stakeholder
perspectives could be largely divided into three components: policymakers and expert health professional
advisors (gynecologists, oncologists, epidemiologists), front line health care professionals (midwives, primary
care physicians, community health workers), and the community (women targeted for screening and their
families, community structures). Balancing the time required for comprehensive qualitative evidence
synthesis to support the more traditional intervention evidence review2 and the urgent need to make
updated evidence-reviews of emerging screening and treatment algorithms available to support cervical
cancer elimination efforts, the GDG opted to pursue interim guidance on feasibility concerns by conducting a
survey of patient’s values and perspectives and a survey of GDG member experience to gauge feasibility
(including scale-up and sustainability) and acceptability from health system stakeholders.

Table 1. Priority algorithms and general category of screening and management 
Algorithm Type of screening and management 
1. Primary VIA screening Screen and treat 
2. Primary HPV screening Screen and treat 
3. Primary cytology screening Screen, triage, and treat 
4. Primary HPV screening with genotyping  or VIA Screen, triage, and treat 
5. Primary HPV screening with VIA Screen, triage, and treat 
6. Primary HPV screening with colposcopy Screen, triage, and treat 
7. Primary HPV screening with cytology and
colposcopy 

Screen, triage, and treat 

II. Framework used to develop survey questions (CICI)

The GDG implementation survey was designed based on the context and implementation of complex 
interventions (CICI) framework3 to assess the feasibility (including scale-up and sustainability) of the 
following general components to cervical cancer screening and management, by priority algorithm:  demand 
generation, access to screening and follow-up management of positives, workforce training, infrastructure 
development and maintenance, screening registry development and maintenance, cost, and integration with 
other priority health services.  The survey also assessed the perceived acceptability by policymakers, expert 
health professionals, primary care health professionals, and communities.  

III. Survey questions:

Experience: Respondents were asked to indicate, for each of the algorithms, if they had direct experience 
implementing the algorithm, or if they considered using the algorithm but did not implement it.  If the latter 
was expressed, respondents were asked to indicated which, if any, of the following implementation 
outcomes factored into the choice NOT to implement:  acceptability, appropriateness, costs, feasibility, 
fidelity, sustainability, and penetration4.  
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Feasibility.  For each algorithm where respondents indicated direct implementation experience, they were 
asked to indicate their level of concern that the following implementation and service delivery indicators 
could be sustainably scaled to meet the WHO cervical cancer screening and treatment goals.  Rankings were 
based on a 3-point Likert scale where 1=not at all concerned, 2=moderately concerned, 3=very concerned 

• Creating demand (to ensure 70% coverage over 5 years)
• Training of a stable screening workforce to meet demand
• Meeting screening infrastructural demands
• Ensuring patient/client access to screening services
• Training of a stable triage workforce to meet demand
• Meeting triage infrastructural demands
• Ensuring that 90% of women who screen positive attend triage and treatment, where indicated
• Ensuring patient/client access to triage/treatment services
• Training of a stable treatment workforce to meet demand
• Creating and maintaining accurate registry to monitor aggregate indicators (e.g., number (%) of

women screened and treated)
• Creating and maintaining accurate patient registry (e.g., link patient outcomes across the care

cascade to reduce loss to follow-up)
• Ensuring adequate financing for the screening program
• Minimize patient costs
• Integration with other disease control programs

Acceptability:  For each of the algorithms where respondents indicated direct implementation experience, 
they were asked to indicate the level of acceptability by the following stakeholders (acceptability level was 
ranked based on a 3-point Likert scale where 1=not at all acceptable, 2=moderately acceptable, and 3=very 
acceptable): 

• Health authorities (national level)
• Health authorities (regional level)
• Professional societies
• Hospital level providers (e.g., gynecologists, pathologists, oncologists)
• Primary level providers (e.g., nurse midwives, general practicioners)
• Community health workers
• Clients (women being screened)
• Communities
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IV. General description of survey respondents
a. Countries: 29 responses; 1 unknown; 18 unique countries
b. World Bank Economies

World bank classification Country No. of responses Total 

High-income United States 2 2 
Upper-middle Colombia 1 13 

Brazil 6 
Peru 1 
Thailand 2 
Namibia 1 
South Africa 1 
China 1 

Lower-middle Kenya 2 12 
Nigeria 2 
Myanmar 1 
India 1 
El Salvador 2 
Ghana 1 
Cameroon 1 
Bangladesh 1 
Mongolia 1 

Low-income Ethiopia 1 1 
28 

c. Profession

d. HIV prevalence in the population
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V. Results

a. Direct Implementation Experience reported by the algorithms

Algorithms No. of respondents 
reporting direct 
implementation 
experience 

No. of respondents 
that considered 
implementing this 
strategy 

No. of respondents 
that did not 
considered 
implementing this 
strategy 

Primary VIA 17/32 (53.1%) 3/13 (23.1%) 10/13 (76.9%) 
Primary HPV screening 11/29 (37.9%) 15/19 (78.9%) 4/19 (21.0%) 
Primary cytology 
screening 

23/29 (79.3%) 4/8 (50.0%) 4/8 (50.0%) 

HPV screening (Rx for 
HPV 16/18 and VIA 
triage for non 
HPV16/18) 

4/28 (14.3%) 13/24 (54.2%) 11/24 (45.8%) 

Primary HPV screening 
by VIA triage 

7/28 (25.0%) 11/21 (52.3%) 10/21 (47.6%) 

Primary HPV followed 
by colposcopy  

11/28 (39.3%) 4/17 (23.5%) 13/17 (76.4%) 

Primary HPV followed 
by  cytology triage then 
colposcopy 

6/28 (21.4%) 9/22 (40.9%) 13/22 (59.1%) 

b. Overview of results.  Because of the diversity of experience, the data were broadly summarized according
to the three algorithms with sufficient overlapping responses in different contexts: (1) primary VIA screening
direct to treatment, (2) primary HPV screening direct to treatment, and (3) primary cytology screening with
colposcopy triage.  Detailed item-specific responses for each algorithm are summarized below.  In general,
survey responses indicate that all algorithms were associated with moderate to severe concerns about scale-
up and sustainability, indicating a clear need for implementation research to identify effective strategies for
service delivery.  Comparison across algorithms suggests that feasibility and algorithm choice is associated
with perceived tradeoffs in demand (e.g., higher demand associated with self-sampling options in HPV
testing strategies), need for training (e.g., higher training needs for subjective screening and management
strategies), follow-up (e.g., higher loss to follow-up in strategies with triage vs. direct treatment) and cost
(e.g., higher cost with HPV strategies).  Cost was often cited as the reason for considering, but not
implementing, HPV-based algorithms.  Independent of algorithm, establishment of patient-level registries
which link across multiple health system levels was viewed as important to support implementation efforts,
increase demand, minimize over-screening, and reduce loss to follow-up.  Thus, interventions aimed at
strengthening of health information systems represent a key implementation target to support countries in
meeting elimination goals.  Finally, the acceptability of the different algorithms varied by stakeholder group,
with screen-and-treat strategies viewed as more acceptable to primary care health professionals and
communities compared with triage strategies that were more acceptable to expert health professionals.
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Appendix 1:  Feasibility 

Algorithm1. Primary VIA screen and treat (n=16) 

Screening demand 

Training of screening 
workforce

Screening 
infrastructure 

Access to screening 

Minimizing loss to 
follow-up at treatment 

Access to treatment 

Training of treatment 
workforce

Aggregate screening 
and treatment registry 

Individual screening 
and treatment registry

Adequate financing 

Minimizing cost to 
patient

Integration with other 
services 
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Algorithm 2:  Primary HPV screen and treat (n=11) 

Screening demand 

Training of screening 
workforce

Screening 
infrastructure 

Access to screening 

Minimizing loss to 
follow-up at treatment 

Access to treatment 

Training of treatment 
workforce 

Aggregate screening 
and treatment registry 

Individual screening 
and treatment registry 

Adequate financing 

Minimizing cost to 
patient

Integration with other 
services 

HPV supply 
procurement 
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Algorithm 3: Primary cytology screening (n= 23) 

Screening demand 

Training of screening 
workforce

Screening 
infrastructure 

Access to screening 

Minimizing loss to 
follow-up at treatment 

Access to treatment 

Training of treatment 
workforce

Aggregate screening 
and treatment registry 

Individual screening 
and treatment registry

Adequate financing 

Minimizing cost to 
patient

Integration with other 
services 

Access to triage 

Training of triage 
workforce
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Algorithm 4:  HPV screening with genotyping + VIA triage (n= 4) 

Screening demand 

Training of screening 
workforce

Screening 
infrastructure 

Access to screening 

Minimizing loss to 
follow-up at treatment 

Training of treatment 
workforce 

Aggregate screening 
and treatment registry 

Individual screening 
and treatment registry 

Adequate financing 

Minimizing cost to 
patient

Integration with other 
services 

Access to triage 

HPV supply 
procurement 

Minimizing loss to 
follow-up at triage 
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Algorithm 5: Primary HPV screening followed by triaging with VIA (n=7) 

Screening demand 

Training of screening 
workforce

Screening 
infrastructure 

Access to screening 

Minimizing loss to 
follow-up at triage 

Access to treatment 

Training of treatment 
workforce 

Aggregate screening 
and treatment registry 

Individual screening 
and treatment registry

Adequate financing 

Minimizing cost to 
patient

Integration with other 
services 

Access to triage 

Training of triage 
workforce 

Minimizing loss to 
follow-up at treatment 
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Algorithm 6:  Primary HPV screening followed by colposcopy (n=10) 

Screening demand 

Training of screening 
workforce

Screening 
infrastructure 

Access to screening 

Minimizing loss to 
follow-up at triage 

Access to treatment 

Training of treatment 
workforce

Aggregate screening 
and treatment registry 

Individual screening 
and treatment registry

Adequate financing 

Minimizing cost to 
patient

Integration with other 
services 

Access to triage 

Training of 
colposcopy workforce

Training of pathology 
workforce

Minimizing loss to 
follow-up at treatment
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Algorithm 7: Primary HPV screening followed by cytology triage then colposcopy (n=6)  
 

  

Screening demand 

Training of screening 
workforce 

Screening 
infrastructure 

Access to screening 

Minimizing loss to 
follow-up at cyto 

triage 

Access to treatment 

Training of treatment 
workforce 

Aggregate screening 
and treatment registry 

Individual screening 
and treatment registry 

Adequate financing 

Minimizing cost to 
patient 

Integration with other 
services 

Access to cytology 
triage 

Training of 
colposcopy workforce 

Training of pathology 
workforce 

Minimizing loss to 
follow-up at treatment 

Training of cytology 
triage workforce 

CytologyTriage 
infrastructure 

Training of cytology 
triage workforce 

Minimizing loss to 
follow-up at colpo 

triage 
Minimizing loss to 
follow-up at colpo 
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Appendix 2 – Acceptability (by stakeholder group) 

Algorithm 1 – Primary VIA screening (n=16) 

National health 
authorities 

Regional health 
authorities 

Professional societies 

Hospital level 
providers 

Primary care 
providers 

Community health 
workers 

Clients 

Community 
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Algorithm 2: Primary HPV screening (n=11) 

National health 
authorities 

Regional health 
authorities 

Professional societies 

Hospital level 
providers 

Primary care 
providers 

Community health 
workers 

Clients 

Community 
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Algorithm 3: Primary cytology screening (n=22) 

National health 
authorities 

Regional health 
authorities 

Professional societies 

Hospital level 
providers 

Primary care 
providers 

Community health 
workers 

Clients 

Community 
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Algorithm 4: HPV screening with genotyping +VIA triage (n=4) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

National health 
authorities 

Regional health 
authorities 

Professional societies 

Hospital level 
providers 

Primary care 
providers 

Community health 
workers 

Clients 

Community 
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Algorithm 5:  Primary HPV screening followed by triaging with VIA (n=7) 

National health 
authorities 

Regional health 
authorities 

Professional societies 

Hospital level 
providers 

Primary care 
providers 

Community health 
workers 

Clients 

Community 
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Algorithm 6: Primary HPV screening followed by colposcopy (n= 10) 

National health 
authorities 

Regional health 
authorities 

Professional societies 

Hospital level 
providers 

Primary care 
providers 

Community health 
workers 

Clients 

Community 
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Algorithm 7:  Primary HPV screening followed by cytology triage then colposcopy (n=6) 

National health 
authorities 

Regional health 
authorities 

Professional societies 

Hospital level 
providers 

Primary care 
providers 

Community health 
workers 

Clients 

Community 
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Review of reviews of acceptability, feasibility, resources and equity 
for the use of different screening tests 

1. Eligibility criteria
We included systematic reviews published since 2010 that synthesised results from any study design
type (quantitative or qualitative) that met the following criteria:

Population Tests and comparators Outcomes 
Asymptomatic women 

Subgroup: HIV+ women [with 
or without ART] or not; 
pregnant women 

Primary Screening tests and 
triage: HPV DNA (self or 
provider), cytology, VIA  

Treatment: cryotherapy, 
thermal ablation, LLETZ, CKC 

Any outcome related to 
acceptability, feasibility, 
resources and equity 

We did not include reviews of barriers and facilitators to cervical cancer screening only (and not 
specific to screening or triage test). 

2. Search strategy
We searched Epistemonikos for systematic reviews using key words such as cervical cancer, cervi*
screening, cervical intraepithelial neoplasia, HPV, cytology, visual inspection, diagnosis. We
restricted to publication after 2000 given the use of HPV DNA testing after this time and recency of
systematic reviews.

3. PRISMA flowchart
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4. Results 
We summarise the results from the reviews below and highlight the specific screening or triage tests 
referred to in the reviews. 
 
Preference/Acceptability (HPV, cytology, combination, triage, screen-and-treat versus follow-up 
treatment) 
Patient Perspective 

• A large proportion of women reported being willing to travel over two hours to visit 
screening clinic [general; likely based more on VIA] (Runge 2019).  

 
Single test 

• A systematic review (Li 2019) inventoried screening-related harms (disutility) for the primary 
screening phase (e.g., due to discomfort from procedure [HPV or cytology] and short-term 
effects), based on the EQ-5D, SF-6D and TTO. Disutility ranged from 0-0.02 and QALY lost 
were 0-0.0006 within a 1-2 week time frame.  
 

Treatment algorithms 
• A systematic review (Li 2019) inventoried procedure-related harms (disutility), as reported 

by patients undergoing different treatment algorithms. Disutility may be due to discomfort 
from procedure and psychological effects such as anxiety or distress, resulting from 
indetermination/intermediate or false-positive test results. Disutility was measured using 
different instruments and based on a number of different screening strategies. Data were 
reported globally for cervical cancer screened based on any test; primary studies and 
appendices were consulted to better characterise patient-reported disutility to understand 
preferences.  
 
Screening protocol-related disutility 

o Disutility related to a repeat cytology and colposcopy referral measured using the 
EQ-5D and SF-6D ranged from 0-0.03 and QALY lost was 0-0.0375.  

o Among patients with abnormal primary screening results, it is unclear whether early 
colposcopy leads to a gain or loss in utility compared to a conservative follow-up 
protocol (observation, surveillance, follow-up with cytology) based on VAS/RS and 
SG.  

o HPV triage subsequent to a finding of ASCUS on cytology was associated with a 
mean disutility of 0.0033 (0.0022-0.0043) based on SG. In cases of spontaneous 
resolution or when the patient was HPV negative, the associated loss in QALY was 
reported to be 0.0008.  

§ When the triage test was positive, and colposcopy, biopsy and treatment 
ensued, patients reported mean utility of the screen-triage-treat algorithm 
to be 0.9354 (0.8544-1.0), compared to 0.9656 (0.9081-1.0), when the 
patient underwent repeat cytology followed by colposcopy and 
biopsy/treatment. 

o Follow-up of LSIL upon cytology with colposcopy and immediate treatment is 
associated with a mean disutility of 0.01 and 0.034 QALYs lost based on the EQ-5D. 

 
Abnormal test result-related disutility 
o Disutility and associated QALYs lost because of abnormal result varied substantially: 

§ For HPV testing, mean disutility may be as low as 0.004 (based on SG) or as 
high as 0.27 (based on VAS). 

§ For cytological screening, mean disutility may be as low as 0.03 (based on 
HUI). 
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• A systematic review of studies using conjoint analysis and discrete-choice experiments to 

identify patient preferences for cancer screening showed that the following attributes of a 
cervical cancer screening test [general screening tests] are important to patients (Mansfield 
2016): 

o Pain during procedure 
o Interval between tests 
o Time of results and treatment 
o Diagnostic test accuracy parameters (and in particular the probability of false-

positive) 
o Chance of abnormality 
o Chance of being recalled 
o Probability of dying from cancer 
o Cost of test 

 
Compliance with follow-up 
 

• According to a meta-analysis, among women with histologically confirmed CIN2 that were 
not treated at diagnosis and followed-up with active surveillance, 4% (0-17) did not comply 
with follow-up protocol at 3 months, while 19% (7-35) 15%  8% (6-25) 4% (1-21) did not 
comply at 6 month, 12 month, 24 month and 36 month follow-ups, respectively (Tainio 
2018). 

• Based on a systematic review of VIA screening programmes in India, loss-to-follow up 
ranged from 10% to 70.9% in studies where diagnostic work-up (i.e., colposcopy with or 
without biopsy) was not provided on the same day, while loss to follow-up ranged from 0 to 
1.4% in those programmes in which colposcopy was offered on the same day (Asdul 2017). 
 

 VIA screen-and-treat 
• VIA+ women who postponed treatment and did not return after being screened for cervical 

cancer in Tanzania were often women who had a skilled occupation (as opposed to being 
housewives), were younger in age and resided in Dar es Salaam (Runge 2019). 

 
HPV DNA testing algorithms 

• A little over 50% of immigrant women and women not attending routine cervical cancer 
screening (2 studies) followed up on their positive HPV DNA test results (Madzima 2017). 

o Lack of health care may prevent women some women from follow-up on screening 
test results 

• 89.1% and 95.8% of Dutch women adhered to follow-up of their positive hrHPV screening 
test by cytology and colposcopy, respectively (Gök 2012, cited in Madzima 2017). 

 
Participation rates 
 

• [General] Women with HIV are more likely to receive preventative cervical cancer screening, 
and are more likely to attend screening than HIV-negative women (Runge 2019). 

• Participation rates of Indian women screened for cervical cancer using VIA ranged from 
41.6% to 78.6% (Asdul 2017). 

 
Treatment rates 
 

• Based on a systematic review of cervical cancer screening in Tanzania, 1.5% to 7.9% of 
women who tested positive for VIA as part of screen-and-treat programme underwent 
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cryotherapy. Data from 2 other studies using the same screening strategy did not report the 
number treated, 1 of which provided treatment at follow-up as opposed to the same visit 
(Runge 2019). 

o 28.8% of women did not receive cryotherapy for a VIA+ lesion (Masalu 2017, cited in
Runge 2019)

o 82% of women who postponed treatment did not return for crytotherapy (Anderson
2015, cited in Runge 2019)

• Based on 8 studies, compliance with treatment ranged from 58.2% to 100% for women
diagnosed with CIN II, CINIII or invasive cancer in studies screening Indian women by VIA.
Studies with data on treatment referrals given to women with CINI/pre-invasive cancer
reported treatment compliance rates of 39.4% to 80.6% (Asdul 2017).

o Effectiveness of “screen-and-treat” strategy demonstrated by one study, which
reported 74.8% compliance to treatment when provided in the same visit as
screening. Lower compliance rates have been reported by studies referring women
for treatment or further follow-up.

Feasibility of providing treatment 

Provider Perspective 
• Logistical issues with continued gas supply needed for cryotherapy may hinder provision of

treatment to those women who need it, as indicated by VIA-postive test (Asdul 2017).
• Barriers to providing treatment [general; likely based more on VIA screening] (Runge 2019):

o Lack of access to modern cancer therapy modalities (specifically for treatment of
invasive cancer), resources for chemotherapy

o Inadequate staffing, availability of trained healthcare providers
o Geographic confinement in N Tanzania coupled with travel makes it difficult (if at all

possible) for women to receive treatment

Source: Runge 2019 

Barriers/facilitators for single test, sequence/triage 

Patient Perspective 

• Factors associated with increased likelihood of being screened (or attending screening clinic)
(Runge 2019) [general; likely based more on VIA]:
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o In urban areas if: older, had some form of health insurance, or had prior knowledge
about cervical cancer;

o In rural areas: if use condom;
o Poorer quality of life, listened regularly to the radio, had faced cost barriers to

healthcare in the preceding year, positive attitude toward screening
o multiparous, do not involve their spouse in health-related decision making, or report

over one lifetime sexual partner
• A large proportion of women reported being willing to travel over two hours to visit

screening clinic [general; likely based more on VIA] (Runge 2019).
• Barriers to screening [general; likely based more on VIA] (Runge 2019):

o Being unaware of the existence of screening tests
o Concerns about affordability of travel and testing costs
o Fear, stigma, misinformation about cervical cancer screening

• Among women undergoing hrHPV screening, follow-up may be hindered by access to health
care (Madzima 2017)

• Factors associated with increased acceptability of HPV testing (i.e., possible facilitators)
(Tatar 2018):

o Increased HPV and HPV test knowledge
o Higher perceived severity of cervical cancer
o Higher perceived susceptibility of HPV infection
o General attitudes and beliefs related to cervical cancer screening (i.e., considering

the Pap test to be very important in preventing cervical cancer)
o Higher perceived benefit of HPV testing
o Higher perceived HPV test safety
o Higher subjective norms (i.e., higher perceived influence from significant others,
o HCP, screening guidelines)
o Positive HPV vaccination status
o Contraception use (but no association with method
o Adherence to cervical screening recommendations was either associated with higher

acceptability of HPV testing or no association was found.
o Increased behavioral control (getting the HPV test instead of the Pap test)
o Communicating with friends about health issues or accessing media
o Being screened in a clinic that offered HPV testing in primary cervical cancer

screening
o Higher income (can increase test acceptability or have no effect on HPV test

acceptability)
o Education (either has no impact or increased HPV test acceptability)
o Reporting personal history of cancer (other than cervical) (or no effect on HPV test

acceptability)
o Reported pregnancies vs. nulligravidae
o Reporting both male and female lifetime partners increased HPV test acceptability
o Cervical cancer screening knowledge.

• Factors associated with lower HPV test acceptability (i.e., possible barriers) (Tatar 2018):
o Being non-white (exception: being Latina)
o Negative emotions and perception related to HPV testing (increased acceptability of

Pap compared to HPV testing)
o Martial status (most studies show no association, but some evidence of lower HPV

test acceptability among single vs. married women)
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o Negative perceived emotional reaction to HPV results can either augment (higher
concern about a positive HPV test), diminish (women reluctant to share a positive
HPV result with their partner or have no effect HPV test acceptability

o Poor or very poor self-reported health status (or no significant effect on HPV test
acceptability)

o Reporting previous cervical cytological abnormalities (or  no impact)

• Factors not associated with/no significant impact on HPV test acceptability/contradictory
evidence (Tatar 2018):

o Discussing health issues with health care provider and gathering information via
internet

o Health insurance status
o Distance from the clinic and transportation facilities
o Increasing screening interval from 1 to 3 years (5-year screening interval: test

acceptability was either similar to yearly intervals or decreased; 10-year screening
interval test acceptability was lower)

o Other personal medical history correlates (e.g., history of STI, menopausal status,
Body Mass Index, cardiovascular diseases, diabetes and depression)

o Higher perceived severity of HPV infection Family medical history of cancer
o Age is contradictory; older women (e.g.≥40) were found to have either increased or

decreased HPV test acceptability

Source: Tatar 2018 

Provider Perspective 
• Barriers related to implementation of community-based VIA screening programs (Asdul

2017):
o limitations of VIA

§ Sensitivity and specificity
- probability of missed cases
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- unnecessary referral of women to colposcopy and/or treatment
§ lack of criteria to define VIA positivity

o logistical (e.g., ensuring availability of necessary supplies in the field) and
infrastructure challenges (e.g., selection of screening sites based on accessibility by
road)

o non-participation of women (one study cited 58% of women refused participation in
the study, since they did not feel it was necessary to present to clinic in the absence
of symptoms)

o competency of healthcare workers providing the screening tests (consider:
heterogeneity in the service provided, impact of experience/exposure in diagnosing
women based on a subjective test like VIA)

o integration of cervical cancer screening with breast/oral cancer screening and
delivery of other healthcare services (some women have expressed disappointment
that cervical cancer screening was the only service provided)

o difficulties encountered in diagnostic and treatment follow-up
o may require substantial investment to recruit participants prior to implementation

of the screening program

• Factors facilitating implementation of community-based VIA screening programs (Asdul
2017):

o Standardization of training that maintain competency of test providers
o collaborations with community-based organizations and health education delivery

to recruit patients
o adopting “screen-and-treat” method to reduce loss to follow-up
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Summary of the evidence 

Modelling results for the benefits, benefits and harms, and cost-

effectiveness of screening, (triage), and treatment strategies for 

general population and WLHIV for PICO 1a, 1b, 2a,2b 

Executive summary 

We considered the benefits, harms and cost-effectiveness of 7 screening algorithms - primary VIA, 

primary cytology with HPV triage (ASC-US), primary HPV without triage (VIA used to determine 

eligibility for ablation), Primary HPV 16/18 triage, Primary HPV VIA triage, Primary HPV cytology 

triage, and Primary HPV colposcopy triage screening strategies, considering different screening ages 

and intervals, for both General population women and WLHIV. Detailed management algorithm 

diagrams, including follow-up management and management of women at colposcopy and after 

precancer treatment, have been presented to the GDG in previous meetings. 

Methods: We use the Policy1-Cervix platform to predict outcomes for each strategy across the 

lifetime of females aged 10-84 across all-78LMIC (General population women), and use the Policy1-

HIV_HPV model to assess outcomes over the lifetime of WLHIV in Tanzania. Detailed screening 

algorithms were informed by the GDG, and test performance assumptions are based on recently 

updated systematic reviews and meta-analyses, as well as informed by the GDG. Screening 

compliance was assumed to be 70% for routine screening attendance, and 90% for compliance with 

treatment or follow-up visits. For each strategy we report on the predicted reduction in cervical cancer 

incidence as a measure of the benefits. We predicted the number of precancer treatments and 

• PICO 1a and b: Should we use X screen and treat strategy versus Y screen and
treat strategy? for both populations

• For PICO 2a and b: Should we use X screen, triage for treatment, and treat
strategy versus Y screen, triage for treatment, and treat strategy?
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additional preterm delivery events as a result of precancer treatment events as a measure of the harms 

associated with screening. We also report on resource utilisation events including number of VIA, 

cytology and HPV tests, number of ablation and excisional treatment events, and number of 

colposcopy and biopsy events. We report on the cost and cost-effectiveness of each strategy assuming 

0% discounting for effects and 3% discounting for costs from age 30 for General population women 

(the age when screening starts). Sensitivity analyses also consider 3% discounting for both costs and 

effects and also lower screening compliance of 50% for routine attendance and 75% for compliance 

with treatment and follow-up visits. Benefit outcomes are reported separately for General population 

women and WLHIV.  

 

Outcomes: 

General population women: Primary HPV screening strategies were the most effective, even when 

considering favourable test performance for VIA testing. The most effective algorithms involved 

testing every 5 years from 30-50 using primary HPV without triage, where VIA is used to determine 

eligibility for same-day ablation (57% reduction in cancer incidence) and using primary HPV with 

16/18 triage (56% reduction). The best balance of benefits to harms was achieved when primary HPV 

screening was delivered with triaging (either colposcopy, VIA or HPV16/18); primary HPV 16/18 

triage resulted in 31% fewer precancer treatment events and 23% fewer adverse obstetric outcomes 

over the lifetime of cohorts when compared to Primary HPV without triage. As a reference point for a 

potential willingness-to-pay (WTP) threshold in this population, the population-weighted average 

GDP per capita (pc) for 2019 across the 78-LMIC is US$1,999 (68 of 78 counties or 87% of countries 

had a GDP/pc >$500). The formal incremental cost-effectiveness analysis found that primary HPV 

without triage was on the cost-effectiveness frontier: at 10-yearly intervals at ages 35-45 (ICER = 

$154/HALY saved), 10-yearly intervals at ages 30-50 (ICER = $393/HALY saved) or 5-yearly 

intervals at ages 30-50 ($502/HALY saved); however costs and effects for primary HPV with triaging 

were quite similar; in particular primary HPV with 16/18 triage had a similar position on the frontier 

to HPV with no triaging and could be considered to have similar cost-effectiveness outcomes. The 

main findings were robust to compliance lower compliance assumptions,  5-yearly screening at ages 
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30-50 under Primary HPV without triage had an ICER of $395/HALY saved, primary HPV 16/18 

triage had a similar position on the frontier and 36% fewer precancer treatment events and 29% fewer 

adverse obstetric outcome events when compared with Primary HPV without triage. 

 

Screening strategies examined for WLHIV included more frequent screening starting at a younger age 

than the general population, but the results in general terms followed a similar pattern. The benefits of 

screening in this high burden population were larger in magnitude than for the general population 

(incidence reductions highest for 3-yearly HPV screening starting at age 25 years), but harms were 

also similarly larger in magnitude compared to the general population. 

 

Conclusion: For general population women in 78-LMIC, primary HPV without triage and primary 

HPV 16/18 triage at 5-yearly intervals for ages 30-50 were the most effective strategies.  Primary 

HPV without triage was the most cost-effective approach in general, however primary HPV with 

16/18 triage was very close in terms of costs and effects and had a better balance of benefits to harms. 

Primary HPV screening approaches were the most effective, balanced benefits to harms (with 

appropriate triaging) and were cost-effective compared to other primary screening approaches.   

 

1. Screening strategies considered 
 

Strategies considered: We considered the benefits, harms and cost-effectiveness of 7 screening 

algorithms - primary VIA, primary cytology with HPV triage (ASC-US), primary HPV without triage 

(VIA used to determine eligibility for ablation), Primary HPV 16/18 triage, Primary HPV VIA triage, 

Primary HPV cytology triage, and Primary HPV colposcopy triage screening strategies, considering 

different screening ages and intervals, for both General population women and WLHIV. Detailed 

management algorithm diagrams, including follow-up management and management of women at 

colposcopy and after precancer treatment, have been presented to the GDG in previous meetings. A 

summary description of the ages and screening intervals considered for both populations is shown in 

Table 1. We assume 70% of women attend screening at each routine screening event, and 90% of 
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women comply with follow-up; 10% of women are assumed to never attend any screening events. For 

sensitivity analysis, we consider a scenario in which 50% of women attend screening at each routine 

screening event, and 75% of women comply with follow-up; in these scenarios, 30% of women are 

assumed to never attend any screening events. 

 

Table 1: Screening scenarios considered for (a) General population women and (b) WLHIV  

(a) 

Screening algorithms  Screening age, frequencies and number of lifetime 
screening – General population women 

1. Primary VIA  • 3 yearly, 30-50 years (7X) 
• 5 yearly, 30-50 years (5X) 

3. Cytology (ASCUS) - HPV triage 

2. Primary HPV^ • 5 yearly, 30-50 years (5X) 
• 10 yearly, 30-50 years (3X) 
• 10 yearly, 35-45 years (2X)* 

* [For HPV screening strategies only, to compare to 
CCEMC results]   

4. HPV - HPV16/18 triage 

5. HPV – VIA triage 

6. HPV – colposcopy triage 

7. HPV – cytology triage 

(b) 
Screening algorithms  Screening age, frequencies and number of lifetime 

screening - WLHIV 

1. Primary VIA • 3 yearly, 25-50 years (9X) 

3. Cytology (ASCUS) - HPV triage 

2. Primary HPV^ • 3 yearly, 25-50 years (9X) 
• 5 yearly, 25-50 years (6X) 
• 10 yearly, 25-50 years (3X) 
• 10 yearly, 30-50 years (3X) 
• 10 yearly, 35-45 years (2X)* 

* [For HPV screening strategies only, to compare to 
CCEMC results] 

4. HPV - HPV16/18 triage 

5. HPV – VIA triage 

6. HPV – colposcopy triage 

7. HPV – cytology triage 

^Primary HPV without triage, and VIA used to determine eligibility for ablation. 
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2. Benefits:  

2.1 General population women 

Figure 1: Benefits – cervical cancer incidence reduction for General population women 

 

* All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^^ VIA triage 
positive women treated after using VIA to determine eligibility 
^16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage 
positive. 

• Primary HPV without triage (and VIA used to determine eligibility for ablation) every 5-years 

for ages 30-50 is the most effective strategy, with a 57% reduction in ASR cervical cancer 

incidence compared with no screening, followed closely by primary HPV with 16/18 

genotyping with a 56% reduction. Other primary HPV strategies at the same ages reduced 

cervical cancer incidence rates by over 50%, regardless of triage options. 

• 10 yearly primary HPV screening and with other triaging options at age 35 and 45 years (2 

times per lifetime) – the elimination strategies considered for the WHO CCEMC - reduced 

cervical cancer incidence rates by 33-37%.  

• Primary VIA screening could reduce ASR cervical cancer incidence by up to 40% (or 47.6% if 

we assume the test is highly sensitive), however it requires 3-yearly intervals for ages 30-50 

years (7 screening times per lifetime).  
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2.2 WLHIV 
 

Figure 2 Cervical cancer incidence and mortality for WLHIV (% reduction of ASR) 

 

• Primary HPV without triage every 3-years for ages 25-50 is the most effective strategy, with a 

70% reduction in cervical cancer incidence compared with no screening, followed closely by 

HPV screening with different triaging options at the same screening interval and age range with  

64 -68% reduction. 
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• 10 yearly primary HPV without triage screening, starting from age 25 or 30 or 35 years, which 

required either 2 or 3 times per lifetime screening, including the scenarios considered for the 

WHO CCEMC - reduced cervical cancer incidence rates by 35%-45%.  

• Primary VIA screening could reduce cervical cancer incidence by up to 41% (or 51% if we 

assume the test is highly sensitive), however it requires 3-yearly intervals for ages 30-50 years 

(9 screening events per lifetime).  

3. Benefits and harms 

3.1 General population women 
 

Figure 3: Benefits versus harms - Precancer treatments+ 

 

* All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^^ VIA triage 
positive women treated after using VIA to determine eligibility. ^ 16/18 positive women treated after using VIA to 
determine eligibility; OHR positive women are treated only if VIA triage positive. 
+ Please note there could be multiple treatments in women who require follow-up. 
 

• Primary HPV screening strategies required few precancer treatment events, and were more 

effective, when compared with Primary VIA screening strategies. 

• HPV-Genotyping 16/18 triage has similar effectiveness compared with primary HPV without 

triage, but it required fewer precancer treatment events.  

• HPV-VIA and HPV-colposcopy triage required similar numbers of pre-cancer treatment events 

to produce a similar effect on the reduction of cervical cancer incidence. 
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Figure 4: Benefits versus harms - Adverse obstetric Outcomes 

 

* All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^^ VIA triage 
positive women treated after using VIA to determine eligibility 
^ 16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage 
positive.   
 

• Primary HPV screening strategies also resulted in fewer preterm delivery events, when 

compared with Primary VIA screening strategies. Similar patterns are observed as when 

considering precancer treatment outcomes. 
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Figure 5: Resources utilisation breakdowns by strategy 

 

* All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^^ VIA triage 
positive women treated after using VIA to determine eligibility 
^ 16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage 
positive. 
 

• At the average level across the cohort, women are expected to receive 4-6 VIA screening events 

over their lifetime under primary VIA screening strategies (blue); 4-6 cytology tests under 

primary cytology strategies (green) and 2-4 HPV tests under primary HPV screening strategies 

(red) 

• At the average level across the lifetime of the cohort, women are expected to experience 1.1-

1.5 ablation or excisional treatment events in their lifetime under primary VIA scenarios. 

Primary HPV or Primary cytology scenarios are predicted to result in 0.1-0.5 precancer 

treatment events over the lifetime of the cohort (varies by screening frequency and triage 

options). 

• Women are expected to experience 0.16-0.23 colposcopy and 0.06-0.08 biopsy events if 

primary VIA strategies are implemented, 0.28-0.32 colposcopy and 0.20-0.23 biopsy events if 

primary cytology strategies are implemented, 0.13-0.33 colposcopy and 0.09-0.25 biopsy 

events when primary HPV with cytology triage strategies are implemented, and 0.21-0.56 
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colposcopy and 0.13-0.36 biopsy events when primary HPV with colposcopy triage strategies 

are implemented. 

4. Cost-effectiveness analysis – General population women 

Figure 7:  Cost-effectiveness analysis plane for cost/HALY assuming (a) 0% discount for effects 

and 3% for costs (b) 3% for effects and 3% for costs and (c) 0% for effects, 3% for costs – 

lower compliance 

(a) 

  

(b) 
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(c) 

All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^^ VIA triage 
positive women treated after using VIA to determine eligibility. ^ 16/18 positive women treated after using VIA to 
determine eligibility; OHR positive women are treated only if VIA triage positive. HALY: health-adjusted life-years 

When considering 0% discount for effects, 3% discount for costs: 

• Primary HPV without triage at 10-yearly intervals at ages 35-45 (ICER = $154/HALY saved),

10-yearly intervals at ages 30-50 (ICER = $393/HALY saved) or 5-yearly intervals at ages 30-

50 (ICER=$502/HALY saved) were on the frontier. 

• Primary HPV 16/18 triage at equivalent screening intervals was very near the frontier and could

be considered to have similar cost-effectiveness outcomes as Primary HPV without triage.

• Countries within the 78-LMICs have a range of GDP values. The population-weighted average

of the GDP across all-78 LMIC is US $1,999. Therefore, at an average WTP threshold of 1X

GDP or even 0.5GDP, Primary HPV screening at 5-yearly intervals from ages 30-50 could be

considered cost-effective. At a country level, 68 of the 78-LMIC have GDP above $US 502,

and therefore 5-yearly screening with Primary HPV is below the threshold of 1X GDP for 87%

of LMIC considered. Screening at 10-yearly intervals could be considered with lower

willingness-to-pay.
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When considering 3% discounting for both costs and effects: 

• Primary HPV without triage at 10-yearly intervals at ages 35-45 (ICER = $468/HALY saved),

10-yearly intervals at ages 30-50 (ICER = $1089/HALY saved) or 5-yearly intervals at ages

30-50 ($1453/HALY saved) were on the frontier.

• Primary HPV 16/18 triage at equivalent screening intervals was very near the frontier and could

be considered to have similar cost-effectiveness outcomes as Primary HPV without triage.

• With $500/HALY willingness-to-pay threshold, only 10-yearly primary HPV screening at age

35 and 45 years could be considered cost-effective for 68 of the 78 (87%) LMICs.

• With willingness-to-pay threshold at $1000/HALY (0.5X average GDP pc of 78 LMICs), 10-

yearly Primary HPV screening at ages 35-45 (ages considered for CCEMC) or ages 30-50 years

could be considered cost-effective strategies for 59 of the 78 (76%) LMICs with GDP higher

than $1,000 per-capita.

When considering 0% discount for effects and lower screening compliance assumptions: 

• Primary HPV without triage at 10-yearly intervals at ages 35-45 (ICER = $170/HALY saved),

10-yearly intervals at ages 30-50 (ICER = $376/HALY saved) or 5-yearly intervals at ages 30-

50 (ICER=$395/HALY saved) were on the frontier. When compared to results for baseline 

compliance assumptions, 5-yearly screening was more cost-effective at lower compliance, and 

68 LMIC out of 78 (87%) have GDP above $376, and therefore 5-yearly screening could be 

considered cost-effective at 1X GDP for most settings. 

• Primary HPV 16/18 triage at equivalent screening intervals was very near the frontier and could

be considered to have similar cost-effectiveness outcomes as Primary HPV without triage.
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Figure 8: Average discounted cost per woman in the population, over the lifetime of the cohort, 
broken down by component 

@ 3% discount rate for cost. *All positive women treated after using VIA to determine eligibility ** triage positive referred 
to colposcopy ^^ VIA triage positive women treated after using VIA to determine eligibility. ^ 16/18 positive women treated 
after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive.  

• Discounted costs over the lifetime of cohorts ranges from $3 for no screening, to $21-$42 for

screening every 10-years, $39-$61 for screening every 5-years and up to $51-$80 for screening

every 3 years (primary VIA and primary cytology only).

• For Primary VIA screening scenarios, about half of the costs arise from VIA test performance

and nearly half arise from precancer treatments

• For Primary HPV and Primary cytology screening strategies, the majority of the cost

components come from the primary test.

5. Detailed summary tables

5.1 General population women 

Table 2: Summary table – (a) baseline compliance (70% screening participation and 90% 

follow-up compliance) and (b) (a) lower compliance (50% screening participation and 75% 

follow-up compliance) 

(a)
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Screening ages 

Cervical 
cancer 
cases# (% 
reduction) 

Cervical 
cancer 
deaths# (% 
reduction) 

Pre-cancer 
treatments* 

Additional pre-
term deliveries 
due to 
precancer 
treatment* 

NNT to avert 
a cervical 
cancer death 

Discounted 
lifetime cost@ 

($US 2019) 

No Screening - 1,950 (-) 1,456 (-)  - -  - 3 

Primary 
VIA* (high 
sens) 3yrly, 30-50 yrs (7X) 1,046 (46%) 714 (51%)         147,349  180  199 

54 

5yrly, 30-50 yrs (5X) 1,181 (39%) 803 (45%)         120,442  139  184 41 

Primary 
VIA* 3yrly, 30-50 yrs (7X) 1,194 (39%) 838 (42%)  137,172  167  222 51 

5yrly, 30-50 yrs (5X) 1,351 (31%) 949 (35%)  111,915  127  221 39 

Primary 
HPV* 5yrly, 30-50 yrs (5X) 851 (56%) 572 (61%)  50,179  88  57 

52 

10yrly, 30-50 yrs 
(3X) 1,048 (46%) 720 (51%)  40,090  74  54 35 

10yrly, 35-45 yrs 
(2X) 1,237 (37%) 883 (39%)  18,528  28  32 21 

Cytology, 
HPV 
triage** 3yrly, 30-50 yrs (7X) 1,101 (44%) 756 (48%)  20,922  43  30 

80 

5yrly, 30-50 yrs (5X) 1,200 (38%) 822 (44%)  18,516  34  29 59 

HPV, 16/18 
triage^ 5yrly, 30-50 yrs (5X) 877 (55%) 591 (59%)  34,408  67  40 

51 

10yrly, 30-50 yrs 
(3X) 1,069 (45%) 737 (49%)  27,880  56  39 34 

10yrly, 35-45 yrs 
(2X) 1,253 (36%) 897 (38%)  13,119  21  23 21 

HPV, VIA 
triage^^ 5yrly, 30-50 yrs (5X) 940 (52%) 638 (56%)  30,186  61  37 51 

10yrly, 30-50 yrs 
(3X) 1,144 (41%) 792 (46%)  24,239  51  37 35 

10yrly, 35-45 yrs 
(2X) 1,318 (32%) 945 (35%)  11,621  18  23 21 

HPV, 
colposcopy 
triage 5yrly, 30-50 yrs (5X) 940 (52%) 625 (57%)  33,265  64  40 

57 

10yrly, 30-50 yrs 
(3X) 1,141 (41%) 779 (47%)  26,633  54  39 39 

10yrly, 35-45 yrs 
(2X) 1,308 (33%) 929 (36%)  12,398  20  24 23 
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Screening ages 

Cervical 
cancer 
cases# (% 
reduction) 

Cervical 
cancer 
deaths# (% 
reduction) 

Pre-cancer 
treatments* 

Additional pre-
term deliveries 
due to 
precancer 
treatment* 

NNT to avert 
a cervical 
cancer death 

Discounted 
lifetime cost@ 

($US 2019) 

HPV, 
cytology 
triage** 5yrly, 30-50 yrs (5X) 966 (50%) 648 (56%)  22,352  48  28 

61 

10yrly, 30-50 yrs 
(3X) 1,166 (40%) 799 (45%)  18,075  40  27 42 

10yrly, 35-45 yrs 
(2X) 1,329 (32%) 947 (35%)  8,693  15  17 25 

(b) 

Screening ages 

Cervical 
cancer 
cases# (% 
reduction) 

Cervical 
cancer 
deaths#(% 
reduction) 

Pre-cancer 
treatments* 

Additional pre-
term deliveries 
due to 
precancer 
treatment* 

NNT to avert 
a cervical 
cancer death 

Discounted 
lifetime cost@ 

($US 2019) 

No Screening - 1,950 (-) 1,456 (-) 0 0 0 3 

Primary 
VIA* (high 
sens) 3yrly, 30-50 yrs (7X) 1,318 (32%) 939 (36%) 98,957 121 191 

36 

5yrly, 30-50 yrs (5X) 1,430 (27%) 1,016 (30%) 81,493 93 185 28 

Primary 
VIA* 3yrly, 30-50 yrs (7X) 1,433 (27%) 1,033 (29%) 92,379 113 218 35 

5yrly, 30-50 yrs (5X) 1,551 (20%) 1,118 (23%) 75,915 85 225 27 

Primary 
HPV* 5yrly, 30-50 yrs (5X) 1,196 (39%) 851 (42%) 33,095 56 55 

36 

10yrly, 30-50 yrs 
(3X) 1,374 (30%) 987 (32%) 25,991 47 55 24 

10yrly, 35-45 yrs 
(2X) 1,512 (22%) 1,102 (24%) 12,012 17 34 16 

Cytology, 
HPV 
triage** 3yrly, 30-50 yrs (7X) 1,415 (27%) 1,012 (31%) 12,391 25 28 

56 

5yrly, 30-50 yrs (5X) 1,512 (22%) 1,079 (26%) 10,762 19 29 41 

HPV, 16/18 
triage^ 5yrly, 30-50 yrs (5X) 1,232 (37%) 878 (40%) 21,173 40 37 

36 

10yrly, 30-50 yrs 
(3X) 1,404 (28%) 1,011 (31%) 16,768 33 38 24 

10yrly, 35-45 yrs 
(2X) 1,532 (21%) 1,119 (23%) 7,846 12 23 15 

HPV, VIA 
triage^^ 5yrly, 30-50 yrs (5X) 1,339 (31%) 959 (34%) 17,613 34 35 36 
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Screening ages 

Cervical 
cancer 
cases# (% 
reduction) 

Cervical 
cancer 
deaths#(% 
reduction) 

Pre-cancer 
treatments* 

Additional pre-
term deliveries 
due to 
precancer 
treatment* 

NNT to avert 
a cervical 
cancer death 

Discounted 
lifetime cost@ 

($US 2019) 

10yrly, 30-50 yrs 
(3X) 1,510 (23%) 1,093 (25%) 13,725 28 38 24 

10yrly, 35-45 yrs 
(2X) 1,619 (17%) 1,186 (19%) 6,527 10 24 15 

HPV, 
colposcopy 
triage 5yrly, 30-50 yrs (5X) 1,341 (31%) 947 (35%) 19,186 36 38 

39 

10yrly, 30-50 yrs 
(3X) 1,511 (22%) 1,083 (26%) 14,873 29 40 26 

10yrly, 35-45 yrs 
(2X) 1,613 (17%) 1,173 (19%) 6,881 11 24 16 

HPV, 
cytology 
triage** 5yrly, 30-50 yrs (5X) 1,375 (29%) 975 (33%) 12,235 25 25 

42 

10yrly, 30-50 yrs 
(3X) 1,543 (21%) 1,109 (24%) 9,500 20 27 29 

10yrly, 35-45 yrs 
(2X) 1,635 (16%) 1,191 (18%) 4,525 7 17 18 

# Total events over the lifetime of a cohort of 100,000 women aged 10-84; @Discounting 3% p.a over the lifetime of the 
cohort from age 30 (when screening starts) 
* All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^^ VIA triage
positive women treated after using VIA to determine eligibility
^ 16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage
positive.

• The most cost-effective strategies with WTP ~US$500/HALY saved, which were 5-yearly

screening from ages 30-50 using Primary HPV without triage or Primary HPV with 16/18

triage are italicised in the Summary Tables. The two strategies had similar effectiveness and

similar discounted costs over the lifetime of the cohort.

• Women managed under primary HPV 16/18 triage resulted in 31% fewer precancer

treatment events over the lifetime of the cohort when compared to women managed under

primary HPV no triage. The number needed to treat to avert a cervical cancer death (NNT)

under Primary without triage was 57 and the equivalent metric under Primary HPV 16/18

triage was 40 (29% lower). Primary HPV 16/18 triage also resulted in 23% fewer adverse

obstetric outcomes.
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• With lower compliance scenarios, Primary HPV without triage and Primary HPV 16/18 triage

had similar effectiveness, as was observed for baseline compliance assumptions. Primary

HPV 16/18 triage had 36% fewer precancer treatment events, a 31% lower NNT and 29%

fewer adverse obstetric outcomes when compared with Primary HPV without triage
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Update of WHO Screening and Treatment 
Recommendations to prevent cervical cancer

GDG 25 November 2020

Modelling results:
Benefits, harms and costs

Karen Canfell, 
On behalf of the Cancer Council NSW team

Dr Kate Simms, Dr Adam Keane, Ms Michaela Hall, Dr Diep Nguyen, Dr Michael Caruana, 
Ms Gigi Lui

In collaboration with WHO/IARC team
Nathalie Broutet, Linda Eckert, Nancy Santesso, Partha Basu, Maribel Almonte, Shona Dalal, 

Owen Demke, Cindy Gauvreau, Andre Ilbawi, Raymond Hutubessy

PICO questions for this modelling stage

PICO 4: What is the optimal follow-up management of women who 
receive a positive primary test and negative triage test result?

PICO 5: What is the optimal follow-up management of women after 
treatment for precancer?

The modelled evaluation to be considered today will consider potential 
variations in:
– Follow-up interval (12m vs 24m)

– Number of follow-up visits required before return to routine screening (1 or 2)

– (For PICO 5) test technology used (HPV alone vs co-testing).

1

2
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PICOs questions

VIA, HPV DNA (SELF OR PROVIDER), HPV mRNA, cytology, co-testing  (PICO 1 and 2)

Ablative 
treatment

No treatment

VIA, HPV 16/18 (using initial HPV test), p16/Ki-67, 
cytology, colposcopy (PICO 1 and 2)

POSITIVE*

NEGATIVE

POSITIVE*

No treatment

POSITIVE

NEGATIVE

Asymptomatic women eligible for screening (HIV+ or not; pregnant women)

Rescreen in W years 
dependent on test 

(PICO 3)

Follow-up in X years (depending on treatment, 
HIV status) with follow-up test?? (PICO 5)

Not eligible for ablative 
treatment (LEEP or referral)

Rescreen in Z years 
dependent on test 

(PICO 4)
Rescreen in Y years 

depending on follow-up 
test (PICO 7)

NEGATIVEPOSITIVE

Treatment or refer
(PICO 6)

*Assess eligibility for ablative 
versus excisional treatment

outcomes

outcomes

To consider at 
this stage

To consider at 
this stage





Brief recap of the modelling approach
(for more detail, refer to the materials and presentation on modelling methods previously 

uploaded to Sharepoint)

3

4
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Modelling provides a formal synthesis of the evidence

Test accuracy & treatment 
efficacy

from systematic reviews

Costs
from WHO costing 

studies

Screen-triage-treat 
algorithms/ management 

pathways
as determined by GDG

Policy1-Cervix
Pre-existing detailed & 
calibrated model of the 
natural history of HPV 

infection, CIN & invasive 
cancer staging

Separate models for the 
general population and for HIV 

positive women

Inputs Outputs
• Cervical cancer incidence
• Cervical cancer mortality
• Number of screening tests and

treatment procedures
• Number needed to screen

(NNS), Number needed to treat
(NNT) for an averted death

• Costs and cost-effectiveness
• Reproductive outcomes
• Over-treatment rate

For the general 
population and for HIV 

positive women

Outputs for the general population 
and for HIV positive women

Demonstrate longitudinal outputs 
for CIN3+ align with the data

from systematic reviews

Model Validation

Stage 1-2 'Priortising algorithms'
Benefits, harms and cost-effectiveness 

for 7 priority strategies in general 
population (PICOs 1-3)

Policy1-Cervix
Calibrated to each of 78 LMIC

(A) General population (B) HIV positive population

Initial findings to GDG on July 
28/29: key strategies identified 

for further evaluation
Updated findings presented and 

discussed with GDG on 
September 30

Staged approach to modelling

Policy1-HIV_HPV
Calibrated to Tanzania

Stage 1-2 'Priortising algorithms'
Benefits and harms for 7 priority 
strategies in WLHIV population

(PICOs 1-3)

Stage 3 ‘Downstream management’ 
Benefits, harms and cost-effectiveness 
for follow-up of women with negative 
triage test and women after treatment 

for precancer (PICOs 4-5)

Stage 3 ‘Downstream management’
Benefits and harms for follow-up of 

women with negative triage test (PICO 
4)

Later stages could consider
• Other triaging technologies (e.g. p16/dual-stain)

• Multi-cohort approaches considering vaccine effects

Management of triage negative 
women and women after 
treatment for precancer 
discussed with GDG 25th

November 2020

5

6
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Key model assumptions – birth cohorts

For the general population this would be the first birth cohort to be offered screening over their lifetime from 2030 onwards; for 
WLHIV, screening starts earlier so the birth cohorts differ slightly for this reason.

Birth cohort for HIV positive 
women

Women aged 20 in 2030 (born in 2010)
• Baseline: we assume ART uptake over the lifetime of women in the

cohort such that 47% of women virally suppressed at the population
level

• Sensitivity analysis: 100% of women virally suppressed

Birth cohort for general 
population women

Women aged 30 in 2030 (born in 2000)

This birth cohort represents outcomes for women screened 
before vaccination impact is realised (next ~20-50 years) 

Section 1: Management of women with an 
HPV positive test and triage negative test 

(PICO 4)

7

8
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Scenarios considered for PICO 4: Should we follow-up Z versus Z’ years 
after a positive screening test and negative triage for treatment test? 

Screening algorithm Base case Variations to consider

HPV – HPV 16/18 
triage

Option A: Follow-up with 
HPV test in 12 months: 

Compliance rate: 90%
Proposed sens analysis: 
compliance rate 75%

Option B: Follow-up with HPV test in 24 months.
Compliance rate:  70% 
Proposed sens analysis: compliance rate 50%

HPV – VIA triage Option A: Follow-up with 
HPV test in 12 months: 

Compliance rate: 90%
Proposed sens analysis: 
compliance rate 75%

Option B: Follow-up with HPV test in 24 months.
Compliance rate:  70% 
Proposed sens analysis: compliance rate 50%

HPV – colposcopy 
triage

Option C: Follow-up with HPV test in 12 and 24 
months; return to routine testing when negative for 
both tests. Refer if positive for any test.
Compliance rate: 90% for each separate visit (81% 
attending both)
Proposed sens analysis: compliance rate 75% for 
each separate visit (56% attending both)

HPV – cytology triage

Algorithm 5. Primary HPV DNA screening followed by triaging with VIA
For both general population and HIV+

Rescreen in X years with 
HPV test (PICO3)

Negative Positive

VIA triage

HPV DNA testing (PICO1/2)

Positive

Eligible for 
ablation

Not eligible for 
ablation

Suspected cancer 

Ablative 
treatment*

Cancer 

Referral for evaluation, 
biopsy and further 

management

Post-treatment follow-up after 1 year (PICO5)

LLETZ**

≤CIN3/AIS 

#Histology

Cancer treatment

Negative

Repeat HPV test 
after 12m

Rescreen in X years with HPV (PICO3)

PositiveNegative

Option A Option B

Repeat HPV test 
after 24m

PICO 4

Repeat HPV test 
after 12m

Option C

Repeat HPV test 
after 12m

Negative Positive

Negative Positive

10% LTFU 10% LTFU 30% LTFU

10% LTFU

9

10
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Cervical cancer incidence reduction – General population
(Baseline results; ranges represent uncertainties in test performance~)

~Sensitivity analysis ranges capture uncertainties in sensitivity to CIN2+: Primary VIA : range 30-60%; Primary HPV: range 88-99.7%; Primary cytology: range 46.8-80% 
*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage positive women treated after using VIA to determine
eligibility.  ̂16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive + Note there could be multiple 
treatments in women who require follow-up.

Incidence (no screening): ASR 19.8 
cases/100,000 women

Cervical cancer incidence reduction – General population
(PICO4: Follow-up after negative triage)

~Sensitivity analysis ranges capture uncertainties in sensitivity to CIN2+: Primary VIA : range 30-60%; Primary HPV: range 88-99.7%; Primary cytology: range 46.8-80% 
*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage positive women treated after using VIA to determine
eligibility.  ̂16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive + Note there could be multiple 
treatments in women who require follow-up.

Triage negative follow-up with HPV at 24m
Triage negative follow-up with HPV at 12m and 24m

Baseline: Triage negative follow-up with HPV at 12m

11
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Cervical cancer mortality reduction – General population
(Baseline results)

~Sensitivity analysis ranges capture uncertainties in sensitivity to CIN2+: Primary VIA : range 30-60%; Primary HPV: range 88-99.7%; Primary cytology: range 46.8-80% 
*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage positive women treated after using VIA to determine
eligibility.  ̂16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive + Note there could be multiple 
treatments in women who require follow-up.

ASR mortality ( no intervention –
model): 14.1 deaths /100,000 women

Cervical cancer mortality reduction – General population
(PICO4: Follow-up after negative triage)

~Sensitivity analysis ranges capture uncertainties in sensitivity to CIN2+: Primary VIA : range 30-60%; Primary HPV: range 88-99.7%; Primary cytology: range 46.8-80% 
*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage positive women treated after using VIA to determine
eligibility.  ̂16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive + Note there could be multiple 
treatments in women who require follow-up.

Triage negative follow-up with HPV at 24m
Triage negative follow-up with HPV at 12m and 24m

Baseline: Triage negative follow-up with HPV at 12m

13
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Cervical cancer incidence reduction vs. number of precancer treatments – General population
(Baseline results)

*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage positive women treated after using VIA to determine eligibility.  ̂16/18 
positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive + Note there could be multiple treatments in women who
require follow-up.

Cervical cancer incidence reduction vs. number of precancer treatments – General population
(PICO4: Follow-up after negative triage)

*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage positive women treated after using VIA to determine eligibility.  ̂16/18 
positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive + Note there could be multiple treatments in women who require follow-
up. 0% discount rate for effect, 3% discount rate for cost

5-yearly HPV-triage
(base case & variations)

10yrly 30-50yrs, HPV-triage 
(base case & variations)

10yrly 35-45yrs, HPV-
triage (base case & 
variations)

15
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Cervical cancer mortality reduction vs. number of precancer treatments – General population
(Baseline results)

*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage positive women treated after using VIA to determine eligibility.  ̂
16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive + Note there could be multiple treatments in women who 
require follow-up.

Cervical cancer mortality reduction vs. number of precancer treatments – General population
(PICO4: Follow-up after negative triage)

*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage positive women treated after using VIA to determine eligibility.  ̂
16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive + Note there could be multiple treatments in women who 
require follow-up.

5-yearly HPV triage options 
(base case & variations)

10yrly 30-50yrs, HPV-
triage (base case & 
variations)

10yrly 35-45yrs, HPV-
triage (base case & 

variations)

17
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Cost-effectiveness (Cost/HALY) All scenarios - General population
(Baseline results)

*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy 
^  ̂VIA triage positive women treated after using VIA to determine eligibility.  ̂16/18 positive women
treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive 
+ Note there could be multiple treatments in women who require follow-up. 0% discount rate for effect, 3% 
discount rate for cost
HALY: health-adjusted life-years

Willingness to pay threshold:

$500 (68 of the 78 LMIC (~87%) have GDP above ~$500)
Population-weighted average 

1X GDP: US$1999 (30 of the 78 LMIC (~38%) have GDP 
≥$2000)

0.5X GDP:US$1000 (59 of the 78 LMIC (~76%) have 0.5 
GDP ≥$1000) 

Cost-effectiveness (Cost/HALY) All scenarios - General population
(PICO4: Follow-up after negative triage)

*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage
positive women treated after using VIA to determine eligibility.  ̂16/18 positive women treated after using VIA to 
determine eligibility; OHR positive women are treated only if VIA triage positive + Note there could be multiple 
treatments in women who require follow-up. 0% discount rate for effect, 3% discount rate for cost
HALY: health-adjusted life-years

5-yearly HPV triage options 
(base case & variations)

10yrly, 30-50 yrs HPV triage 
options (base case & variations)

10yrly, 35-45 yrs HPV triage 
options (base case & variations)

Willingness to pay threshold:
$500 (68 of the 78 LMIC (~87%) have GDP above 
~$500)
Population-weighted average 

1X GDP: US$1999 (30 of the 78 LMIC (~38%) have 
GDP ≥$2000)

0.5X GDP:US$1000 (59 of the 78 LMIC (~76%) have 
0.5 GDP ≥$1000) 
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Summary tables: Guide to interpretation

*Outcomes represent total events over the lifetime of a cohort of 100,000 women

Cervical cancer cases* 
(% reduction)

Cervical cancer 
deaths* (% reduction)

Pre-cancer 
treatments*

Additional pre-
term deliveries 

due to pre-
cancer 

treatment*

NNT to avert a 
cervical cancer 

death
Discounted 

lifetime cost ($)
<975 (over 50%) <655 (over 55%) <20000 <40 <30 <30 
975-1170 (40-50%) 655-800 (45-55%) 20000-40000 40-70 30-50 30-45 
1170-1365 (30-40%) 800-950 (35-45%) 40000-60000 70-100 50-70 45-60 
>1365 (under 30%) >950 (under 35%) >60000 >100 >70 >60 

Cervical cancer cases* 
(% reduction)

Cervical cancer 
deaths* (% reduction)

Pre-cancer 
treatments*

Additional pre-
term deliveries 

due to pre-
cancer 

treatment*

NNT to avert a 
cervical cancer 

death
>55 % >60 % <50000 <30 <10
40-55 % 45-60 % 50000-100000 30-80 10-20
25-40 % 30-45 % 100000-150000 80-130 20-30
<25 % <30 % >150000 >130 >30

General population

WLHIV

Summary table: General population

*Outcomes represent total events over the lifetime of a cohort of 100,000 women

Screening ages

Cervical 
cancer cases* 
(% reduction)

Cervical cancer 
deaths* (% 
reduction)

Pre-cancer 
treatments*

Additional pre-
term deliveries 
due to any pre-
cancer treatment* 
(due to excisional
treatment only*)

NNT to avert a 
cervical cancer 
death

Discounted 
lifetime cost* 
(2019 $US)

No Screening - 1,950 (-) 1,456 (-) 0 0 - $3

Primary VIA (high sens) 3yrly, 30-50 yrs (7X) 1,046 (46%) 714 (51%) 147,349 180 (76) 199 $54
5yrly, 30-50 yrs (5X) 1,181 (39%) 803 (45%) 120,442 139 (57) 184 $41

Primary VIA 3yrly, 30-50 yrs (7X) 1,194 (39%) 838 (42%) 137,172 167 (67) 222 $51
5yrly, 30-50 yrs (5X) 1,351 (31%) 949 (35%) 111,915 127 (50) 221 $39

Primary HPV 5yrly, 30-50 yrs (5X) 851 (56%) 572 (61%) 50,179 88 (20) 57 $52
10yrly, 30-50 yrs (3X) 1,048 (46%) 720 (51%) 40,090 74 (17) 54 $35
10yrly, 35-45 yrs (2X) 1,237 (37%) 883 (39%) 18,528 28 (6) 32 $21

Cytology, HPV triage 3yrly, 30-50 yrs (7X) 1,101 (44%) 756 (48%) 20,922 43 (15) 30 $80
5yrly, 30-50 yrs (5X) 1,200 (38%) 822 (44%) 18,516 34 (13) 29 $59

HPV, 16/18 triage 5yrly, 30-50 yrs (5X) 877 (55%) 591 (59%) 34,408 67 (19) 40 $51
10yrly, 30-50 yrs (3X) 1,069 (45%) 737 (49%) 27,880 56 (16) 39 $34
10yrly, 35-45 yrs (2X) 1,253 (36%) 897 (38%) 13,119 21 (6) 23 $21

HPV, VIA triage 5yrly, 30-50 yrs (5X) 940 (52%) 638 (56%) 30,186 61 (19) 37 $51
10yrly, 30-50 yrs (3X) 1,144 (41%) 792 (46%) 24,239 51 (16) 37 $35
10yrly, 35-45 yrs (2X) 1,318 (32%) 945 (35%) 11,621 18 (6) 23 $21

HPV, colp triage 5yrly, 30-50 yrs (5X) 940 (52%) 625 (57%) 33,265 64 (19) 40 $57
10yrly, 30-50 yrs (3X) 1,141 (41%) 779 (47%) 26,633 54 (16) 39 $39
10yrly, 35-45 yrs (2X) 1,308 (33%) 929 (36%) 12,398 20 (6) 24 $23

HPV, cytology triage 5yrly, 30-50 yrs (5X) 966 (50%) 648 (56%) 22,352 48 (18) 28 $61
10yrly, 30-50 yrs (3X) 1,166 (40%) 799 (45%) 18,075 40 (15) 27 $42
10yrly, 35-45 yrs (2X) 1,329 (32%) 947 (35%) 8,693 15 (6) 17 $25
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Summary table - General population screened 5-yearly ages 30-50 (PICO4)

Flowchart PICO variation

Cervical 
cancer 

cases* (% 
change)

Cervical 
cancer 

deaths* (% 
change)

Pre-cancer 
treatments*

NNT to 
avert a 
cervical 
cancer 
death

Discounted 
lifetime 
cost ($)

No Screening - 1,950 (-) 1,456 (-) 0 - 3
Primary HPV Baseline (HPV at 12m) 851 (-56%) 572 (-61%) 50,179 57 52

HPV, 16/18 triage

Baseline (HPV at 12m) 877 (-55%) 591 (-59%) 34,408 40 51

Triage negative follow-up: HPV test at 12 and 24m
Difference c/f baseline (HPV at 12m)

863 (-56%) 
-14 (-1%)

581 (-60%) 
-10 (-1%)

35,543 
+1,136 (+3%)

41 
+1 (+2%)

52 
+1 (+2%)

Triage negative follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

893 (-54%) 
+16 (+1%)

605 (-58%) 
+13 (+1%)

28,497 
-5,911 (-17%)

33 
-6 (-16%)

49 
-2 (-4%)

HPV, VIA triage

Baseline (HPV at 12m) 940 (-52%) 638 (-56%) 30,186 37 51
Triage negative follow-up: HPV test at 12 and 24m
Difference c/f baseline (HPV at 12m)

909 (-53%) 
-31 (-2%)

615 (-58%) 
-23 (-2%)

31,900 
+1,714 (+6%)

38 
+1 (+3%)

53 
+1 (+2%)

Triage negative follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,012 (-48%) 
+73 (+4%)

696 (-52%) 
+58 (+4%)

22,111 
-8,074 (-27%)

29 
-8 (-21%)

48 
-3 (-6%)

HPV, colposcopy triage

Baseline (HPV at 12m) 940 (-52%) 625 (-57%) 33,265 40 57
Triage negative follow-up: HPV test at 12 and 24m
Difference c/f baseline (HPV at 12m)

924 (-53%) 
-16 (-1%)

613 (-58%) 
-11 (-1%)

34,008 
+743 (+2%)

40 
+0 (+1%)

58 
+1 (+2%)

Triage negative follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

952 (-51%) 
+12 (+1%)

635 (-56%) 
+10 (+1%)

30,847 
-2,418 (-7%)

38 
-2 (-6%)

55 
-2 (-3%)

HPV, cytology triage

Baseline (HPV at 12m) 966 (-50%) 648 (-56%) 22,352 28 61

Triage negative follow-up: HPV test at 12 and 24m
Difference c/f baseline (HPV at 12m)

946 (-52%) 
-21 (-1%)

632 (-57%) 
-16 (-1%)

23,429 
+1,077 (+5%)

28 
+1 (+3%)

62 
+2 (+2%)

Triage negative follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,003 (-49%) 
+37 (+2%)

678 (-53%) 
+30 (+2%)

17,719 
-4,633 (-21%)

23 
-5 (-18%)

57 
-4 (-6%)

When triage is VIA or 
cytology, triage-negative 
women returning for HPV 

test at 24 months instead of 
12 months can result in a 

loss in effectiveness

When triage is 16/18 
genotyping, triage-negative 

women returning for HPV 
test at 24 months instead of 

12 months can result in a 
reduction in precancer 

treatments with a minor loss 
of effectiveness

The first set of numbers in each box represents the % change versus no screening; the second line in each box represents the difference versus the baseline scenarios (12m follow-up 
with HPV). Note that for cervical cancer cases and deaths, the % in brackets in the second line is difference in the % change versus no screening; for precancer treatment, NNT and cost 
columns, it is the % difference versus the baseline for that flowchart. *Outcomes represent total events over the lifetime of a cohort of 100,000 women.

Summary table - General population screened 10-yearly ages 30-50 (PICO4)

Flowchart PICO variation

Cervical 
cancer 

cases* (% 
change)

Cervical 
cancer 

deaths* (% 
change) 

Pre-cancer 
treatments*

NNT to avert 
a cervical 

cancer death

Discounted 
lifetime cost 

($)
No Screening - 1,950 (-) 1,456 (-) 0 - 3
Primary HPV Baseline (HPV at 12m) 1,048 (-46%) 720 (-51%) 40,090 54 35

HPV, 16/18 triage

Baseline (HPV at 12m) 1,069 (-45%) 737 (-49%) 27,880 39 34
Triage negative follow-up: HPV test at 12 and 24m
Difference c/f baseline (HPV at 12m)

1,062 (-46%) 
-7 (-0%)

730 (-50%) 
-6 (-0%)

28,819 
+939 (+3%)

40 
+1 (+2%)

35 
+1 (+2%)

Triage negative follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,087 (-44%) 
+17 (+1%)

751 (-48%) 
+15 (+1%)

23,062 
-4,818 (-17%)

33 
-6 (-16%)

33 
-2 (-5%)

HPV, VIA triage

Baseline (HPV at 12m) 1,144 (-41%) 792 (-46%) 24,239 37 35
Triage negative follow-up: HPV test at 12 and 24m
Difference c/f baseline (HPV at 12m)

1,118 (-43%) 
-26 (-1%)

773 (-47%) 
-19 (-1%)

25,678 
+1,439 (+6%)

38 
+1 (+3%)

35 
+1 (+3%)

Triage negative follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,232 (-37%) 
+88 (+5%)

864 (-41%) 
+71 (+5%)

17,498 
-6,741 (-28%)

30 
-7 (-19%)

32 
-2 (-7%)

HPV, colposcopy triage

Baseline (HPV at 12m) 1,141 (-41%) 779 (-47%) 26,633 39 39
Triage negative follow-up: HPV test at 12 and 24m
Difference c/f baseline (HPV at 12m)

1,125 (-42%) 
-16 (-1%)

765 (-47%) 
-13 (-1%)

27,264 
+631 (+2%)

39 
+0 (+0%)

40 
+1 (+2%)

Triage negative follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,154 (-41%) 
+13 (+1%)

789 (-46%) 
+10 (+1%)

24,650 
-1,983 (-7%)

37 
-2 (-6%)

38 
-2 (-4%)

HPV, cytology triage

Baseline (HPV at 12m) 1,166 (-40%) 799 (-45%) 18,075 27 42
Triage negative follow-up: HPV test at 12 and 24m
Difference c/f baseline (HPV at 12m)

1,148 (-41%) 
-17 (-1%)

786 (-46%) 
-13 (-1%)

18,982 
+907 (+5%)

28 
+1 (+3%)

44 
+1 (+3%)

Triage negative follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,209 (-38%) 
+43 (+2%)

835 (-43%) 
+36 (+3%)

14,222 
-3,854 (-21%)

23 
-5 (-17%)

39 
-3 (-7%)

When triage is VIA or 
cytology, triage-negative 
women returning for HPV 

test at 24 months instead of 
12 months can result in a 

loss in effectiveness

When triage is 16/18 
genotyping, triage-negative 

women returning for HPV 
test at 24 months instead of 

12 months can result in a 
reduction in precancer 

treatments with a minor loss 
of effectiveness

The first set of numbers in each box represents the % change versus no screening; the second line in each box represents the difference versus the baseline scenarios (12m follow-up 
with HPV). Note that for cervical cancer cases and deaths, the % in brackets in the second line is difference in the % change versus no screening; for precancer treatment, NNT and cost 
columns, it is the % difference versus the baseline for that flowchart. *Outcomes represent total events over the lifetime of a cohort of 100,000 women.
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Summary table - General population screened 10-yearly ages 35-45 (PICO4)

Flowchart PICO variation

Cervical 
cancer 

cases* (% 
change) 

Cervical 
cancer 

deaths* (% 
change) 

Pre-cancer 
treatments*

NNT to avert 
a cervical 

cancer death

Discounted 
lifetime 
cost ($)

No Screening - 1,950 (-) 1,456 (-) 0 - 3

Primary HPV Baseline (HPV at 12m) 1,237 (-37%) 883 (-39%) 18,528 32 21

HPV, 16/18 triage

Baseline (HPV at 12m) 1,253 (-36%) 897 (-38%) 13,119 23 21
Triage negative follow-up: HPV test at 12 and 24m
Difference c/f baseline (HPV at 12m)

1,248 (-36%) 
-5 (-0%)

893 (-39%) 
-4 (-0%)

13,598 
+479 (+4%)

24 
+1 (+3%)

22 
+0 (+2%)

Triage negative follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,267 (-35%) 
+14 (+1%)

909 (-38%) 
+12 (+1%)

10,921 
-2,198 (-17%)

20 
-3 (-15%)

21 
-1 (-3%)

HPV, VIA triage

Baseline (HPV at 12m) 1,318 (-32%) 945 (-35%) 11,621 23 21
Triage negative follow-up: HPV test at 12 and 24m
Difference c/f baseline (HPV at 12m)

1,297 (-33%) 
-21 (-1%)

930 (-36%) 
-15 (-1%)

12,372 
+751 (+6%)

24 
+1 (+3%)

22 
+0 (+2%)

Triage negative follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,387 (-29%) 
+69 (+4%)

1,002 (-31%) 
+57 (+4%)

8,583 
-3,038 (-26%)

19 
-4 (-17%)

21 
-1 (-4%)

HPV, colposcopy triage

Baseline (HPV at 12m) 1,308 (-33%) 929 (-36%) 12,398 24 23
Triage negative follow-up: HPV test at 12 and 24m
Difference c/f baseline (HPV at 12m)

1,297 (-33%) 
-11 (-1%)

919 (-37%) 
-9 (-1%)

12,729 
+331 (+3%)

24 
+0 (+1%)

24 
+0 (+2%)

Triage negative follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,322 (-32%) 
+14 (+1%)

940 (-35%) 
+11 (+1%)

11,488 
-910 (-7%)

22 
-1 (-5%)

23 
-1 (-3%)

HPV, cytology triage

Baseline (HPV at 12m) 1,329 (-32%) 947 (-35%) 8,693 17 25
Triage negative follow-up: HPV test at 12 and 24m
Difference c/f baseline (HPV at 12m)

1,311 (-33%) 
-17 (-1%)

934 (-36%) 
-13 (-1%)

9,183 
+491 (+6%)

18 
+1 (+3%)

25 
+1 (+2%)

Triage negative follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,363 (-30%) 
+35 (+2%)

974 (-33%) 
+27 (+2%)

6,948 
-1,745 (-20%)

14 
-3 (-16%)

23 
-1 (-5%)

When triage is VIA or 
cytology, triage-negative 
women returning for HPV 

test at 24 months instead of 
12 months can result in a 

loss in effectiveness

When triage is 16/18 
genotyping, triage-negative 

women returning for HPV 
test at 24 months instead of 

12 months can result in a 
reduction in precancer 

treatments with a minor loss 
of effectiveness

The first set of numbers in each box represents the % change versus no screening; the second line in each box represents the difference versus the baseline scenarios (12m follow-up 
with HPV). Note that for cervical cancer cases and deaths, the % in brackets in the second line is difference in the % change versus no screening; for precancer treatment, NNT and cost 
columns, it is the % difference versus the baseline for that flowchart. *Outcomes represent total events over the lifetime of a cohort of 100,000 women.

Summary for PICO 4, general population

COMPARED TO THE BASE CASE (HPV testing at 12m)

For women returning for HPV testing at 24m (Option B):
• For 16/18 triage or colposcopy triage:

- Minimal impact on cervical cancer incidence and mortality
- Substantial reductions in harms (fewer treatments; NNT improves)
- Lower costs

For VIA or cytology triage:
- Some loss in overall effectiveness (impact on cervical cancer incidence and mortality)
- Substantial reductions in harms (fewer treatments; NNT improves)
- Lower costs

For women returning for HPV at 12m and 24m (Option C):
For all triage methods:
- Only slightly greater reductions in cervical cancer incidence and mortality
- Concomitantly, slight worsening of harms
- Slightly increased costs

25
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Summary for PICO 4, general population

Suggestion as a starting point discussion, for text to be incorporated in recommendations:

• WHO suggests that women in the general population who screened positive on an HPV
primary screening test, and who are triage negative with HPV 16/18 or colposcopy triage, be re-tested
with HPV at 24 months (if feasible), and if negative at this follow-up HPV test, move to the regular
screening interval.

• WHO suggests that women in the general population who screened positive on an HPV
primary screening test, and who are triage negative with cytology or VIA, be re-tested with HPV at
12m, and if negative at this follow-up HPV test, move to the regular screening interval.

Summary tables: Guide to interpretation

*Outcomes represent total events over the lifetime of a cohort of 100,000 women

Cervical cancer cases* 
(% reduction)

Cervical cancer 
deaths* (% reduction)

Pre-cancer 
treatments*

Additional pre-
term deliveries 

due to pre-
cancer 

treatment*

NNT to avert a 
cervical cancer 

death
Discounted 

lifetime cost ($)
<975 (over 50%) <655 (over 55%) <20000 <40 <30 <30 
975-1170 (40-50%) 655-800 (45-55%) 20000-40000 40-70 30-50 30-45 
1170-1365 (30-40%) 800-950 (35-45%) 40000-60000 70-100 50-70 45-60 
>1365 (under 30%) >950 (under 35%) >60000 >100 >70 >60 

Cervical cancer cases* 
(% reduction)

Cervical cancer 
deaths* (% reduction)

Pre-cancer 
treatments*

Additional pre-
term deliveries 

due to pre-
cancer 

treatment*

NNT to avert a 
cervical cancer 

death
>55 % >60 % <50000 <30 <10
40-55 % 45-60 % 50000-100000 30-80 10-20
25-40 % 30-45 % 100000-150000 80-130 20-30
<25 % <30 % >150000 >130 >30

General population

WLHIV

27
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Summary table: WLHIV

Screening ages

Cervical cancer 
cases* (% 
reduction)

Cervical cancer 
deaths* (% 
reduction)

Pre-cancer 
treatments*

Additional pre-term deliveries 
due to any pre-cancer* 
(excisional only)

NNT to avert a cervical 
cancer death

No Screening - 5,821 5,258 - - -
Prim VIA (high sens) 3 yrly, 25-50 yrs 2,569 (56)% 2,080 (60)% 158,478 126 (64) 62
Prim VIA 3 yrly, 25-50 yrs 3,138 (46)% 2,682 (49)% 173,504 159 (59) 55
Prim HPV 3 yrly, 25-50 yrs 1,777 (69)% 1,379 (74)% 153,839 211 (146) 40

5 yrly, 25-50 yrs 2,088 (64)% 1,675 (68)% 107,294 145 (107) 30
10 yrly, 25-50 yrs 2,708 (53)% 2,279 (57)% 63,095 83 (68) 21
10 yrly, 30-50 yrs 3,060 (47)% 2,673 (49)% 28,921 21 (17) 11
10 yrly, 35-45 yrs 3,857 (34)% 3,457 (34)% 14,912 4 (3) 8

Cytology, colposcopy 3 yrly, 25-50 yrs 2,390 (59)% 1,989 (62)% 58,427 69 (66) 18
HPV, 16/18 triage 3 yrly, 25-50 yrs 1,889 (68)% 1,452 (72)% 129,907 179 (130) 130

5 yrly, 25-50 yrs 2,176 (63)% 1,742 (67)% 94,596 129 (98) 98
10 yrly, 25-50 yrs 2,804 (52)% 2,352 (55)% 59,209 79 (65) 65
10 yrly, 30-50 yrs 3,165 (46)% 2,749 (48)% 27,540 21 (16) 16
10 yrly, 35-45 yrs 3,950 (32)% 3,524 (33)% 14,738 4 (3) 3

HPV, VIA triage 3 yrly, 25-50 yrs 2,106 (64)% 1,597 (70)% 99,385 138 (108) 27
5 yrly, 25-50 yrs 2,380 (59)% 1,889 (64)% 75,794 103 (83) 22
10 yrly, 25-50 yrs 2,999 (48)% 2,492 (53)% 50,383 67 (57) 18
10 yrly, 30-50 yrs 3,355 (42)% 2,886 (45)% 25,275 19 (15) 11
10 yrly, 35-45 yrs 4,110 (29)% 3,639 (31)% 14,489 4 (3) 9

HPV, colp triage 3 yrly, 25-50 yrs 1,908 (67)% 1,488 (72)% 122,419 216 (202) 32
5 yrly, 25-50 yrs 2,350 (60)% 1,893 (64)% 85,582 145 (137) 25
10 yrly, 25-50 yrs 3,047 (48)% 2,575 (51)% 51,130 78 (75) 19
10 yrly, 30-50 yrs 3,402 (42)% 2,951 (44)% 24,490 20 (20) 11
10 yrly, 35-45 yrs 4,131 (29)% 3,677 (30)% 13,225 4 (4) 8

HPV, cyto triage 3 yrly, 25-50 yrs 2,061 (65)% 1,599 (70)% 87,274 155 (153) 24
5 yrly, 25-50 yrs 2,435 (58)% 1,964 (63)% 66,823 113 (112) 20
10 yrly, 25-50 yrs 3,127 (46)% 2,639 (50)% 44,256 70 (69) 17
10 yrly, 30-50 yrs 3,474 (40)% 3,013 (43)% 22,599 20 (20) 10
10 yrly, 35-45 yrs 4,194 (28)% 3,730 (29)% 13,121 4 (4) 9

Summary table – WLHIV population screened 3-yearly ages 25-50 (PICO4)
ART uptake=47%

Triage-negative women 
returning for HPV test at 24 

months instead of 12 
months can result in loss in 

effectiveness

PICO variation
Cervical cancer 
cases* (% reduction)

Cervical cancer 
deaths* (% reduction)

Pre-cancer 
treatments*

NNT to avert a 
cervical cancer death

No Screening - 5821 (0%) 5258 (0%) 0 0

Primary VIA Baseline (HPV at 12m) 3138 (46%) 2682 (49%) 158,478 62
Prim VIA (high sens) Baseline (HPV at 12m) 2569 (56%) 2080 (60%) 173,504 55
Prim HPV Baseline (HPV at 12m) 1777 (69%) 1379 (74%) 153,839 40
HPV, 16/18 triage Baseline (HPV at 12m) 1889 (68%) 1452 (72%) 129907 34

Triage negative follow-up: HPV test at 12 and 24m 
Difference c/f baseline (HPV at 12m)

1889 (68%)
+0 (+0%)

1452 (72%)
+0 (+0%)

129905
-2 (0%)

34
0 (0%)

Triage negative follow-up: HPV test at 24m 
Difference c/f baseline (HPV at 12m)

2221 (62%)
+332 (+6%)

1759 (67%)
+307 (+5%)

114970
-14937 (-11%)

33
-1 (-3%)

HPV, VIA triage Baseline (HPV at 12m) 2106 (64%) 1597 (70%) 99385 27

Triage negative follow-up: HPV test at 12 and 24m 
Difference c/f baseline (HPV at 12m)

2106 (64%)
+0 (+0%)

1597 (70%)
+0 (+0%)

99384
-1 (0%)

27
0 (0%)

Triage negative follow-up: HPV test at 24m 
Difference c/f baseline (HPV at 12m)

2526 (57%)
+420 (+7%)

2004 (62%)
+407 (+8%)

79809
-19576 (-20%)

25
-2 (-7%)

HPV, colp triage Baseline (HPV at 12m) 1908 (67%) 1488 (72%) 122419 32

Triage negative follow-up: HPV test at 12 and 24m 
Difference c/f baseline (HPV at 12m)

1908 (67%)
+0 (+0%)

1488 (72%)
+0 (+0%)

122417
-2 (0%)

32
0 (0%)

Triage negative follow-up: HPV test at 24m 
Difference c/f baseline (HPV at 12m)

2029 (65%)
+121 (+2%)

1611 (69%)
+123 (+3%)

113377
-9042 (-7%)

31
-1 (-3%)

The first set of numbers in each box represents the % change versus no screening; the second line in each box represents the difference versus the baseline scenarios (12m follow-up 
with HPV). Note that for cervical cancer cases and deaths, the % in brackets in the second line is difference in the % change versus no screening; for precancer treatment and NNT 
columns, it is the % difference versus the baseline for that flowchart. *Outcomes represent total events over the lifetime of a cohort of 100,000 women.
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Summary table – WLHIV population screened 5-yearly ages 25-50 (PICO4)
ART uptake= 47%

PICO variation
Cervical cancer 
cases* (% reduction)

Cervical cancer 
deaths* (% reduction)

Pre-cancer 
treatments*

NNT to avert a 
cervical cancer death

No Screening - 5821 (0%) 5258 (0%) 0 -
Prim HPV Baseline (HPV at 12m) 2088 (64%) 1675 (68%) 107294 30
HPV, 16/18 triage Baseline (HPV at 12m) 2176 (63%) 1742 (67%) 94596 27

Triage negative follow-up: HPV test at 12 and 24m 
Difference c/f baseline (HPV at 12m)

2176 (63%)
+0 (+0%)

1742 (67%)
+0 (+0%)

94593
-3 (0%)

27
0 (0%)

Triage negative follow-up: HPV test at 24m 
Difference c/f baseline (HPV at 12m)

2427 (58%)
+251 (+5%)

1986 (62%)
+244 (+5%)

84971
-9625 (-10%)

26
-1 (-4%)

HPV, VIA triage Baseline (HPV at 12m) 2380 (59%) 1889 (64%) 75794 22
Triage negative follow-up: HPV test at 12 and 24m 
Difference c/f baseline (HPV at 12m)

2380 (59%)
+0 (+0%)

1888 (64%)
+-1 (+0%)

75791
-3 (0%)

22
0 (0%)

Triage negative follow-up: HPV test at 24m 
Difference c/f baseline (HPV at 12m)

2611 (55%)
+231 (+4%)

2156 (59%)
+267 (+5%)

61383
-14411 (-19%)

20
-2 (-9%)

HPV, colp triage Baseline (HPV at 12m) 2350 (60%) 1893 (64%) 85582 25
Triage negative follow-up: HPV test at 12 and 24m 
Difference c/f baseline (HPV at 12m)

2350 (60%)
+0 (+0%)

1893 (64%)
+0 (+0%)

85581
-1 (0%)

25
0 (0%)

Triage negative follow-up: HPV test at 24m 
Difference c/f baseline (HPV at 12m)

2461 (58%)
+111 (+2%)

2005 (62%)
+112 (+2%)

81154
-4428 (-5%)

25
0 (0%)

The first set of numbers in each box represents the % change versus no screening; the second line in each box represents the difference versus the baseline scenarios (12m follow-up 
with HPV). Note that for cervical cancer cases and deaths, the % in brackets in the second line is difference in the % change versus no screening; for precancer treatment and NNT 
columns, it is the % difference versus the baseline for that flowchart. *Outcomes represent total events over the lifetime of a cohort of 100,000 women.

Triage-negative women 
returning for HPV test at 24 

months instead of 12 
months can result in loss in 

effectiveness

Summary table – WLHIV population screened 3-yearly ages 25-50 (PICO4)
- ART sensitivity analysis, 100% uptake

PICO variation
Cervical cancer 
cases* (% reduction)

Cervical cancer 
deaths* (% reduction)

Pre-cancer 
treatments*

NNT to avert a 
cervical cancer death

No Screening - 9122 (0%) 8379 (0%) 0 0
Primary VIA Baseline (HPV at 12m) 4301 (53%) 3765 (55%) 205,929 45
Prim VIA (high sens) Baseline (HPV at 12m) 3393 (63%) 2817 (66%) 224,794 40
Prim HPV Baseline (HPV at 12m) 2195 (76%) 1711 (80%) 180,092 27
HPV, 16/18 triage Baseline (HPV at 12m) 2407 (74%) 1855 (78%) 152706 23

Triage negative follow-up: HPV test at 12 and 24m 
Difference c/f baseline (HPV at 12m)

2407 (74%)
+0 (+0%)

1855 (78%)
+0 (+0%)

152705
-1 (0%)

23
0 (0%)

Triage negative follow-up: HPV test at 24m 
Difference c/f baseline (HPV at 12m)

3079 (66%)
+672 (+8%)

2407 (71%)
+552 (+7%)

135096
-17610 (-12%)

23
0 (0%)

HPV, VIA triage Baseline (HPV at 12m) 2861 (69%) 2158 (74%) 117879 19

Triage negative follow-up: HPV test at 12 and 24m 
Difference c/f baseline (HPV at 12m)

2861 (69%)
+0 (+0%)

2158 (74%)
+0 (+0%)

117877
-2 (0%)

19
0 (0%)

Triage negative follow-up: HPV test at 24m 
Difference c/f baseline (HPV at 12m)

3844 (58%)
+983 (+11%)

2961 (65%)
+803 (+9%)

94411
-23468 (-20%)

17
-2 (-11%)

HPV, colp triage Baseline (HPV at 12m) 2351 (74%) 1839 (78%) 143010 22

Triage negative follow-up: HPV test at 12 and 24m 
Difference c/f baseline (HPV at 12m)

2351 (74%)
+0 (+0%)

1839 (78%)
+0 (+0%)

143007
-3 (0%)

22
0 (0%)

Triage negative follow-up: HPV test at 24m 
Difference c/f baseline (HPV at 12m)

2580 (72%)
+229 (+2%)

2042 (76%)
+203 (+2%)

132304
-10706 (-7%)

21
-1 (-5%)

The first set of numbers in each box represents the % change versus no screening; the second line in each box represents the difference versus the baseline scenarios (12m follow-up 
with HPV). Note that for cervical cancer cases and deaths, the % in brackets in the second line is difference in the % change versus no screening; for precancer treatment and NNT 
columns, it is the % difference versus the baseline for that flowchart. *Outcomes represent total events over the lifetime of a cohort of 100,000 women.

Triage-negative women 
returning for HPV test at 24 

months instead of 12 
months can result in loss in 

effectiveness
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Summary table – WLHIV population screened 5-yearly ages 25-50 (PICO4)
- ART Sensitivity analysis, 100% uptake

PICO variation
Cervical cancer 
cases* (% reduction)

Cervical cancer 
deaths* (% reduction)

Pre-cancer 
treatments*

NNT to avert a 
cervical cancer death

No Screening - 9122 (0%) 8379 (0%) 0 0
Prim HPV Baseline (HPV at 12m) 2195 (76%) 1711 (80%) 180,092 27
HPV, 16/18 triage Baseline (HPV at 12m) 2942 (68%) 2354 (72%) 115182 19

Triage negative follow-up: HPV test at 12 and 24m 
Difference c/f baseline (HPV at 12m)

2942 (68%)
+0 (+0%)

2354 (72%)
+0 (+0%)

115179
-3 (0%)

19
0 (0%)

Triage negative follow-up: HPV test at 24m 
Difference c/f baseline (HPV at 12m)

3529 (61%)
+587 (+7%)

2833 (66%)
+479 (+6%)

103379
-11803 (-10%)

19
0 (0%)

HPV, VIA triage Baseline (HPV at 12m) 3416 (63%) 2687 (68%) 93524 16

Triage negative follow-up: HPV test at 12 and 24m 
Difference c/f baseline (HPV at 12m)

3416 (63%)
+0 (+0%)

2687 (68%)
+0 (+0%)

93520
-4 (0%)

16
0 (0%)

Triage negative follow-up: HPV test at 24m 
Difference c/f baseline (HPV at 12m)

4098 (55%)
+682 (+8%)

3270 (61%)
+583 (+7%)

75382
-18142 (-19%)

15
-1 (-6%)

HPV, colp triage Baseline (HPV at 12m) 3044 (67%) 2456 (71%) 103450 17

Triage negative follow-up: HPV test at 12 and 24m 
Difference c/f baseline (HPV at 12m)

3044 (67%)
+0 (+0%)

2456 (71%)
+0 (+0%)

103448
-2 (0%)

17
0 (0%)

Triage negative follow-up: HPV test at 24m 
Difference c/f baseline (HPV at 12m)

3282 (64%)
+238 (+3%)

2655 (68%)
+199 (+3%)

97958
-5492 (-5%)

17
0 (0%)

The first set of numbers in each box represents the % change versus no screening; the second line in each box represents the difference versus the baseline scenarios (12m follow-up 
with HPV). Note that for cervical cancer cases and deaths, the % in brackets in the second line is difference in the % change versus no screening; for precancer treatment and NNT 
columns, it is the % difference versus the baseline for that flowchart. *Outcomes represent total events over the lifetime of a cohort of 100,000 women.

Triage-negative women 
returning for HPV test at 24 

months instead of 12 
months can result in loss in 

effectiveness

Summary for PICO 4, WLHIV
For women returning for HPV at 12 and 24 months compared to the baseline assumption (HPV test at 12 
months), for all triage methods considered

• Minimal difference in cancer incidence and mortality
• Minimal difference in precancer treatment events

For women returning for HPV at only 24 months compared to the baseline assumption (HPV test at 12 
months)
for 16/18 triage or VIA triage

• Somewhat lower reduction in cancer incidence and mortality
• Substantially fewer precancer treatment events

for colposcopy triage
• Slightly lower reduction in cancer incidence and mortality
• Substantially fewer precancer treatment events

Starting point, suggested wording for draft recommendations:
• WHO suggests that for WLHIV who screened positive on an HPV primary screening test, and were

negative on a triage test, are re-tested with HPV at 12 months, and if negative move to the regular
screening interval.

33

34

208



30/11/2020

Section 2: Management of women after 
treatment (PICO 5)

Scenarios considered for PICO 5: Should we follow up in X versus X’ 
years after treatment (i.e., after positive screening test, or positive screening 

test and positive triage for treatment test, and treated)?

Screening 
algorithm

Base case Variations to consider

HPV – no triage

HPV – HPV 16/18 
triage; 

HPV – VIA triage; 

HPV – colposcopy 
triage; 

HPV – cytology 
triage

Option A: 

If no known CIN3+ at treatment: 
Follow-up with HPV test in 12 
months
Compliance rate: 90%
Proposed sens analysis: 
Compliance rate: 75%

Option B:

If no known CIN3+ at treatment: Follow-up with 
HPV test in 24 months
Compliance rate: 70%
Proposed sens analysis: Compliance rate: 50%

Option C:

If no known CIN3+ at treatment: Follow-up with co 
testing with HPV and cytology tests in 12 months 
Compliance rate: 90%
Proposed sens analysis: Compliance rate: 75%

For women with history of CIN3+, repeat follow-up test after treatment at 12, 24, and 36 months. Women will be back to 
routine after 3 negative tests. Refer to treatment if any positive test. This assumption is modelled for all 3 variations.
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Post treatment follow-up
For general population

If no known history of CIN3 (including if ablation used or 
no histopathology available)

If recent or past history of known 
CIN3 (histopathologically

confirmed)

FU test (-) at 12 
months 

FU test (+) at 12 
months 

FU test (-) at 12 
months 

Return to routine 
screening (PICO3)

FU test (+) at 12 
months 

Return to routine screening

FU test (-) at 24 
months 

FU test (+) at 
24 months  

FU test (-) at 36 
months 

FU test (+) at 36 
months 

Post treatment FU test within 1 year 

Post treatment FU test

Excisional treatment Colposcopy (perfect cancer detection)
CancerNo cancer

Biopsy

Cancer treatment

10% LTFU

10% LTFU
10% LTFU

10% LTFU
10% LTFU

10% LTFU

10% LTFU

Option A -
12 months 

follow-up (base 
case)

10% LTFU

Post treatment follow-up 
For general population

If no known history of CIN3 (i.e histopathology-
confirmed <CIN3 or ablation used or no 

histopathology available)

If recent or past history of known 
CIN3 (histopathologically confirmed)

FU test (-) at 
24 months 

FU test (+) at 
24 months 

FU test (-) at 
12 months 

Return to 
routine 

screening 
(PICO3)

FU test (+) at 
12 months 

Return to routine screening

FU test (-) at 
24 months 

FU test (+) at 
24 months  

FU test (-) at 36 
months 

FU test (+) at 
36 months 

Post treatment FU test within 24m 

Post treatment FU test with primary tests

Excisional 
treatment

Colposcopy (perfect cancer detection)

CancerNo cancer

Biopsy

Cancer treatment

10% LTFU

10% LTFU
10% LTFU

10% LTFU
10% LTFU

10% LTFU

10% LTFU

Option B 
- 24 months

follow-up

30% LTFU 30% LTFU
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Post treatment follow-up 
For general population

If no known history of CIN3 (i.e histopathology-
confirmed <CIN3 or ablation used or no 

histopathology available)

If recent or past history of known 
CIN3 (histopathologically confirmed)

HPV negative
AND

cytology negative
at 12 months 

HPV positive
OR

>=ASCUS
at 12 months 

FU test (-) at 
12 months 

Return to routine 
screening (PICO3)

FU test (+) at 
12 months 

Return to routine screening

FU test (-) at 
24 months 

FU test (+) at 
24 months  

FU test (-) at 36 
months 

FU test (+) at 
36 months 

Post treatment FU test within 24m 

Post treatment FU test with HPV-Cytology co-
testing

Excisional 
treatment

Colposcopy (perfect cancer detection)

CancerNo cancer

Biopsy

Cancer treatment

10% LTFU

10% LTFU
10% LTFU

10% LTFU

10% LTFU

10% LTFU

10% LTFU
10% LTFU

10% LTFU

Option C 
- 12 months follow-

up with HPV –
Cytology co-testing

Cervical cancer incidence reduction – General population ~

(Baseline results)

~Sensitivity analysis ranges capture uncertainties in sensitivity to CIN2+: Primary VIA : range 30-60%; Primary HPV: range 88-99.7%; Primary cytology: range 46.8-80% 
*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage positive women treated after using VIA to determine
eligibility.  ̂16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive + Note there could be multiple 
treatments in women who require follow-up.

Incidence (no screening): ASR 19.8 
cases/100,000 women
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Cervical cancer incidence reduction – General population ~

(PICO5: Post-treatment follow-up)

~Sensitivity analysis ranges capture uncertainties in sensitivity to CIN2+: Primary VIA : range 30-60%; Primary HPV: range 88-99.7%; Primary cytology: range 46.8-80% 
*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage positive women treated after using VIA to determine
eligibility.  ̂16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive + Note there could be multiple 
treatments in women who require follow-up.

Post-treatment follow-up with HPV at 24m
Post-treatment follow-up with HPV and cytology co-testing at 12m

Baseline: Post-treatment follow-up with HPV at 12m

Cervical cancer mortality reduction – General population ~

(Baseline results)

~Sensitivity analysis ranges capture uncertainties in sensitivity to CIN2+: Primary VIA : range 30-60%; Primary HPV: range 88-99.7%; Primary cytology: range 46.8-80% 
*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage positive women treated after using VIA to determine
eligibility.  ̂16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive + Note there could be multiple 
treatments in women who require follow-up.

ASR mortality ( no intervention 
– model): 14.1 deaths /100,000
women
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Cervical cancer mortality reduction – General population~

(PICO5: Post-treatment follow-up)

~Sensitivity analysis ranges capture uncertainties in sensitivity to CIN2+: Primary VIA : range 30-60%; Primary HPV: range 88-99.7%; Primary cytology: range 46.8-80% 
*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage positive women treated after using VIA to determine
eligibility.  ̂16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive + Note there could be multiple 
treatments in women who require follow-up.

Post-treatment follow-up with HPV at 24m
Post-treatment follow-up with HPV and cytology co-testing at 12m

Baseline: Post-treatment follow-up with HPV at 12m

Cervical cancer incidence reduction vs. number of precancer treatments – General population
(Baseline results)

*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage positive women treated after using 
VIA to determine eligibility. ^ 16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive
+ Note there could be multiple treatments in women who require follow-up. 0% discount rate for effect, 3% discount rate for cost
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Cervical cancer incidence reduction vs. number of precancer treatments – General population
(PICO5: Post-treatment follow-up)

*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage positive women treated after using 
VIA to determine eligibility. ^ 16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive
+ Note there could be multiple treatments in women who require follow-up.

5-yearly HPV-triage
(base case & variations)

10yrly 30-50yrs, HPV-triage 
(base case & variations)

10yrly 35-45yrs, HPV-triage 
(base case & variations)

Cervical cancer mortality reduction vs. number of precancer treatments – General population
(PICO5: Post-treatment follow-up)

*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage positive women treated after using 
VIA to determine eligibility. ^ 16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive
+ Note there could be multiple treatments in women who require follow-up.

5-yearly HPV-triage
(base case & variations)

10yrly 30-50yrs, HPV-triage 
(base case & variations)

10yrly 35-45yrs, HPV-triage 
(base case & variations)
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Cost-effectiveness (Cost/HALY) All scenarios - General population
(PICO5: Post-treatment follow-up)

*All positive women treated after using VIA to determine eligibility ** triage positive referred to colposcopy ^  ̂VIA triage positive women treated after using 
VIA to determine eligibility. ^ 16/18 positive women treated after using VIA to determine eligibility; OHR positive women are treated only if VIA triage positive
+ Note there could be multiple treatments in women who require follow-up. 0% discount rate for effect, 3% discount rate for cost

5-yearly HPV triage options 
(base case & variations)

10yrly, 30-50 yrs HPV triage 
options (base case & variations)

10yrly, 35-45 yrs HPV triage 
options (base case & variations)

Summary tables: Guide to interpretation

*Outcomes represent total events over the lifetime of a cohort of 100,000 women

Cervical cancer cases* 
(% reduction)

Cervical cancer 
deaths* (% reduction)

Pre-cancer 
treatments*

Additional pre-
term deliveries 

due to pre-
cancer 

treatment*

NNT to avert a 
cervical cancer 

death
Discounted 

lifetime cost ($)
<975 (over 50%) <655 (over 55%) <20000 <40 <30 <30 
975-1170 (40-50%) 655-800 (45-55%) 20000-40000 40-70 30-50 30-45 
1170-1365 (30-40%) 800-950 (35-45%) 40000-60000 70-100 50-70 45-60 
>1365 (under 30%) >950 (under 35%) >60000 >100 >70 >60 

Cervical cancer cases* 
(% reduction)

Cervical cancer 
deaths* (% reduction)

Pre-cancer 
treatments*

Additional pre-
term deliveries 

due to pre-
cancer 

treatment*

NNT to avert a 
cervical cancer 

death
>55 % >60 % <50000 <30 <10
40-55 % 45-60 % 50000-100000 30-80 10-20
25-40 % 30-45 % 100000-150000 80-130 20-30
<25 % <30 % >150000 >130 >30

General population

WLHIV
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Summary table - General population screened 5-yearly ages 30-50 (PICO5)

Flowchart PICO variation

Cervical 
cancer 

cases* (% 
change)

Cervical 
cancer 

deaths* (% 
change)

Pre-cancer 
treatments*

NNT to avert 
a cervical 

cancer death

Discounted 
lifetime 
cost ($)

No Screening - 1,950 (-) 1,456 (-) 0 - 3

Primary HPV

Baseline (HPV at 12m) 851 (-56%) 572 (-61%) 50,179 57 52
Post-treatment follow-up: co-test at 12m
Difference c/f baseline (HPV at 12m)

844 (-57%) 
-7 (-0%)

567 (-61%) 
-5 (-0%)

51,323 
+1,144 (+2%)

58 
+1 (+2%)

57 
+5 (+10%)

Post-treatment follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

860 (-56%) 
+9 (+0%)

583 (-60%) 
+11 (+1%)

49,547 
-633 (-1%)

57 
+0 (+0%)

49 
-2 (-4%)

HPV, 16/18 triage

Baseline (HPV at 12m) 877 (-55%) 591 (-59%) 34,408 40 51
Post-treatment follow-up: co-test at 12m
Difference c/f baseline (HPV at 12m)

861 (-56%) 
-16 (-1%)

579 (-60%) 
-12 (-1%)

36,362 
+1,954 (+6%)

41 
+2 (+4%)

56 
+5 (+9%)

Post-treatment follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

888 (-54%) 
+11 (+1%)

602 (-59%) 
+11 (+1%)

33,969 
-439 (-1%)

40 
-0 (-0%)

50 
-1 (-3%)

HPV, VIA triage

Baseline (HPV at 12m) 940 (-52%) 638 (-56%) 30,186 37 51
Post-treatment follow-up: co-test at 12m
Difference c/f baseline (HPV at 12m)

904 (-54%) 
-36 (-2%)

612 (-58%) 
-26 (-2%)

32,646 
+2,460 (+8%)

39 
+2 (+5%)

56 
+5 (+9%)

Post-treatment follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

953 (-51%) 
+13 (+1%)

648 (-56%) 
+10 (+1%)

29,858 
-328 (-1%)

37 
+0 (+0%)

50 
-1 (-2%)

HPV, colposcopy triage

Baseline (HPV at 12m) 940 (-52%) 625 (-57%) 33,265 40 57
Post-treatment follow-up: co-test at 12m
Difference c/f baseline (HPV at 12m)

918 (-53%) 
-22 (-1%)

609 (-58%) 
-16 (-1%)

34,740 
+1,476 (+4%)

41 
+1 (+2%)

62 
+5 (+8%)

Post-treatment follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

944 (-52%) 
+4 (+0%)

628 (-57%) 
+3 (+0%)

32,878 
-387 (-1%)

40 
-0 (-1%)

56 
-1 (-2%)

HPV, cytology triage

Baseline (HPV at 12m) 966 (-50%) 648 (-56%) 22,352 28 61
Post-treatment follow-up: co-test at 12m
Difference c/f baseline (HPV at 12m)

942 (-52%) 
-24 (-1%)

630 (-57%) 
-18 (-1%)

23,932 
+1,580 (+7%)

29 
+1 (+5%)

65 
+4 (+6%)

Post-treatment follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

972 (-50%) 
+6 (+0%)

650 (-55%) 
+3 (+0%)

22,040 
-312 (-1%)

27 
-0 (-1%)

60 
-1 (-1%)

Strategies have similar 
effectiveness (<5% 

difference) in incidence and 
mortality reductions for 
variations of test-of-cure 
management, within the 
same primary test-triage 

group

Using cytology and HPV co-
testing for post-treatment 

follow-up 
increases precancer 

treatments, NNT and costs

The first set of numbers in each box represents the % change versus no screening; the second line in each box represents the difference versus the baseline scenarios (12m follow-up 
with HPV). Note that for cervical cancer cases and deaths, the % in brackets in the second line is difference in the % change versus no screening; for precancer treatment, NNT and cost 
columns, it is the % difference versus the baseline for that flowchart. *Outcomes represent total events over the lifetime of a cohort of 100,000 women.

Summary table - General population screened 10-yearly ages 30-50 (PICO5)

Flowchart PICO variation

Cervical 
cancer 

cases* (% 
change)

Cervical 
cancer 

deaths* (% 
change) 

Pre-cancer 
treatments*

NNT to avert 
a cervical 

cancer death

Discounted 
lifetime cost 

($)
No Screening - 1,950 (-) 1,456 (-) 0 - 3

Primary HPV

Baseline (HPV at 12m) 1,048 (-46%) 720 (-51%) 40,090 54 35
Post-treatment follow-up: co-test at 12m
Difference c/f baseline (HPV at 12m)

1,037 (-47%) 
-11 (-1%)

712 (-51%) 
-8 (-1%)

41,000 
+910 (+2%)

55 
+1 (+1%)

39 
+4 (+12%)

Post-treatment follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,070 (-45%) 
+21 (+1%)

740 (-49%) 
+21 (+1%)

39,514 
-575 (-1%)

55 
+1 (+1%)

33 
-2 (-5%)

HPV, 16/18 triage

Baseline (HPV at 12m) 1,069 (-45%) 737 (-49%) 27,880 39 34
Post-treatment follow-up: co-test at 12m
Difference c/f baseline (HPV at 12m)

1,053 (-46%) 
-17 (-1%)

723 (-50%) 
-14 (-1%)

29,463 
+1,584 (+6%)

40 
+1 (+4%)

38 
+4 (+11%)

Post-treatment follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,091 (-44%) 
+22 (+1%)

757 (-48%) 
+21 (+1%)

27,440 
-439 (-2%)

39 
+1 (+1%)

33 
-1 (-4%)

HPV, VIA triage

Baseline (HPV at 12m) 1,144 (-41%) 792 (-46%) 24,239 37 35
Post-treatment follow-up: co-test at 12m
Difference c/f baseline (HPV at 12m)

1,109 (-43%) 
-34 (-2%)

767 (-47%) 
-26 (-2%)

26,228 
+1,989 (+8%)

38 
+2 (+4%)

38 
+4 (+11%)

Post-treatment follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,172 (-40%) 
+28 (+1%)

814 (-44%) 
+22 (+2%)

23,898 
-341 (-1%)

37 
+1 (+2%)

34 
-1 (-3%)

HPV, colposcopy triage

Baseline (HPV at 12m) 1,141 (-41%) 779 (-47%) 26,633 39 39
Post-treatment follow-up: co-test at 12m
Difference c/f baseline (HPV at 12m)

1,120 (-43%) 
-21 (-1%)

762 (-48%) 
-16 (-1%)

27,830 
+1,196 (+4%)

40 
+1 (+2%)

43 
+4 (+9%)

Post-treatment follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,171 (-40%) 
+30 (+2%)

801 (-45%) 
+22 (+2%)

26,159 
-474 (-2%)

40 
+1 (+2%)

38 
-1 (-3%)

HPV, cytology triage

Baseline (HPV at 12m) 1,166 (-40%) 799 (-45%) 18,075 27 42
Post-treatment follow-up: co-test at 12m
Difference c/f baseline (HPV at 12m)

1,141 (-41%) 
-25 (-1%)

781 (-46%) 
-18 (-1%)

19,362 
+1,286 (+7%)

29 
+1 (+4%)

45 
+3 (+7%)

Post-treatment follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,200 (-38%) 
+34 (+2%)

824 (-43%) 
+25 (+2%)

17,660 
-415 (-2%)

28 
+0 (+2%)

41 
-1 (-2%)

The first set of numbers in each box represents the % change versus no screening; the second line in each box represents the difference versus the baseline scenarios (12m follow-up 
with HPV). Note that for cervical cancer cases and deaths, the % in brackets in the second line is difference in the % change versus no screening; for precancer treatment, NNT and cost 
columns, it is the % difference versus the baseline for that flowchart. *Outcomes represent total events over the lifetime of a cohort of 100,000 women.

Strategies have similar 
effectiveness (<5% 

difference) in incidence and 
mortality reductions for 
variations of test-of-cure 
management, within the 
same primary test-triage 

group

Using cytology and HPV co-
testing for post-treatment 

follow-up 
increases precancer 

treatments, NNT and costs
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Summary table - General population screened 10-yearly ages 35-45 (PICO5)

Flowchart PICO variation

Cervical 
cancer 

cases* (% 
change) 

Cervical 
cancer 

deaths* (% 
change) 

Pre-cancer 
treatments*

NNT to avert 
a cervical 

cancer death

Discounted 
lifetime 
cost ($)

No Screening - 1,950 (-) 1,456 (-) 0 - 3

Primary HPV

Baseline (HPV at 12m) 1,237 (-37%) 883 (-39%) 18,528 32 21
Post-treatment follow-up: co-test at 12m
Difference c/f baseline (HPV at 12m)

1,231 (-37%) 
-6 (-0%)

879 (-40%) 
-4 (-0%)

18,972 
+444 (+2%)

33 
+1 (+2%)

23 
+2 (+9%)

Post-treatment follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,259 (-35%) 
+22 (+1%)

903 (-38%) 
+20 (+1%)

18,270 
-258 (-1%)

33 
+1 (+2%)

21 
-1 (-3%)

HPV, 16/18 triage

Baseline (HPV at 12m) 1,253 (-36%) 897 (-38%) 13,119 23 21
Post-treatment follow-up: co-test at 12m
Difference c/f baseline (HPV at 12m)

1,239 (-36%) 
-14 (-1%)

887 (-39%) 
-10 (-1%)

13,937 
+818 (+6%)

24 
+1 (+4%)

23 
+2 (+8%)

Post-treatment follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,280 (-34%) 
+26 (+1%)

919 (-37%) 
+22 (+2%)

12,924 
-194 (-1%)

24 
+1 (+3%)

21 
-0 (-2%)

HPV, VIA triage

Baseline (HPV at 12m) 1,318 (-32%) 945 (-35%) 11,621 23 21
Post-treatment follow-up: co-test at 12m
Difference c/f baseline (HPV at 12m)

1,289 (-34%) 
-30 (-2%)

925 (-36%) 
-21 (-1%)

12,687 
+1,065 (+9%)

24 
+1 (+5%)

23 
+2 (+8%)

Post-treatment follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,342 (-31%) 
+23 (+1%)

963 (-34%) 
+18 (+1%)

11,480 
-142 (-1%)

23 
+1 (+2%)

21 
-0 (-2%)

HPV, colposcopy triage

Baseline (HPV at 12m) 1,308 (-33%) 929 (-36%) 12,398 24 23
Post-treatment follow-up: co-test at 12m
Difference c/f baseline (HPV at 12m)

1,290 (-34%) 
-18 (-1%)

915 (-37%) 
-14 (-1%)

13,025 
+627 (+5%)

24 
+1 (+2%)

25 
+2 (+7%)

Post-treatment follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,337 (-31%) 
+28 (+1%)

949 (-35%) 
+21 (+1%)

12,186 
-212 (-2%)

24 
+1 (+2%)

23 
-0 (-2%)

HPV, cytology triage

Baseline (HPV at 12m) 1,329 (-32%) 947 (-35%) 8,693 17 25
Post-treatment follow-up: co-test at 12m
Difference c/f baseline (HPV at 12m)

1,309 (-33%) 
-20 (-1%)

932 (-36%) 
-15 (-1%)

9,388 
+695 (+8%)

18 
+1 (+5%)

26 
+1 (+6%)

Post-treatment follow-up: HPV test at 24m
Difference c/f baseline (HPV at 12m)

1,358 (-30%) 
+30 (+2%)

969 (-33%) 
+22 (+2%)

8,497 
-195 (-2%)

17 
+0 (+2%)

24 
-0 (-1%)

The first set of numbers in each box represents the % change versus no screening; the second line in each box represents the difference versus the baseline scenarios (12m follow-up 
with HPV). Note that for cervical cancer cases and deaths, the % in brackets in the second line is difference in the % change versus no screening; for precancer treatment, NNT and cost 
columns, it is the % difference versus the baseline for that flowchart. *Outcomes represent total events over the lifetime of a cohort of 100,000 women.

Strategies have similar 
effectiveness (<5% 

difference) in incidence and 
mortality reductions for 
variations of test-of-cure 
management, within the 
same primary test-triage 

group

Using cytology and HPV co-
testing for post-treatment 

follow-up 
increases precancer 

treatments, NNT and costs

Summary for PICO 5, general population
For women returning for HPV and cytology co-testing after treatment (for all triage methods)

- Similar cervical cancer incidence and mortality compared to the baseline assumption (HPV test at 12
months)
- Somewhat more precancer treatment events
- Somewhat higher costs

For women returning for HPV at 24 months after treatment (for all triage methods) 
- Slightly larger reductions in cervical cancer incidence and mortality compared to the baseline assumption

(HPV test at 12 months)
- Slightly fewer precancer treatment events
- Slightly lower costs

Draft recommendation:
• We suggest that women in the general population who are treated for precancer and have no known

history of CIN3+, be re-tested at 12 months with HPV, and if negative move to the regular screening
interval.
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