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Invasive Cervical Cancer incidence

GLOBOCAN 2018 ; UNAIDS 2018

HIV prevalence

ICC=AIDS defining cancer

15.6 million WLHIV globally
12.5 million WLHIV in SSA 



Associations HPV, HIV and Cervical Cancer

1Looker JIAS 2018, 21:e25110 ; 2Clifford, AIDS, 2006; 3Stelzle, Lancet Glob Health 2021

• HPV is a risk factor for HIV acquisition (x2) (1)

• HIV á HPV incidence (x2) and ↓ HPV clearance (1)

• á multiple HR infection & broader range (2)

• HIV á cervical cancer (x6) (3)

� Effect ART complex 
� Increasing longevity on ART vs. increasing cumulative incidence => NEED
� Population attending specialist services => OPPORTUNITY



Antiretroviral therapy and cervical HPV & ICC
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ê 17%  HR-HPV prevalence ê 41% Incidence
ê 36% Progression

é x2 Regression

ê 60% Incidence

RISK of all outcomes LOWER  if: 
– Started early (higher nadir CD4)
– Prolonged ART duration, good adherence & effective treatment (sustained viral suppression and increasing CD4)

Universal ART (UNAIDS 95-95-95) era:
Is risk of cervical precancer and ICC among WLHIV = risk among HIV negative women? 

Kelly, Lancet HIV 2018



WHO recommendations for screening WLHIV 

WHO guideline for screening and treatment of cervical pre-cancer lesions for cervical cancer prevention, second edition. Geneva: World Health Organization; 2021



Diagnostic accuracy of 
screening-triage strategies 
Primary objective

To evaluate the diagnostic accuracy of 
screening and screening-triage strategies 
for CIN2+/CIN3+ among women living 
with  HIV (WLHIV)

Methods
Systematic review and meta-analysis

Results
35 studies, N=17,744 WLHIV

VIA = 14 studies
Cytology = 20 studies
HPV-DNA = 25 studies 

N (%)

Study design 
Cross-sectional 27 (77%)
Prospective cohort 6 (17%)
Randomised   controlled trial 2 (6%)

Region 
Sub-Saharan Africa 19 (54%)
Asia 8 (23%)
Latin America 2 (6%)
North America 3 (9%)
Europe 3 (9%)

Enrolment period
Pre-combination ART  (pre-1996) 3 (9%)
Early ART (1996-2008) 8 (23%)
Recent ART (2009-2015) 17 (49%)
Universal ART (post-2015) 5 (14%)
Not reported 2 (6%)

Median CD4+ count (range) 271 – 592 cells/µl
Taking ART, % 71% 
Median Age (range) 30 - 46 years
HR-HPV pooled prevalence, % 47% 
CIN2+ pooled prevalence, % (IQR) 14% 
CIN3+ pooled prevalence, % (IQR) 9%  

Kelly et al, 2022 eClinicalMedicine (under review) 



Diagnostic accuracy of VIA for CIN2+/CIN3+

• 14 studies in 7,434 WLHIV 

• VIA abnormal ranged from 6% to 56% 

• Variable sensitivity (44 to 78%) & specificity (47 to 97%)

Kelly et al, 2022 eClinicalMedicine (under review) 



Diagnostic accuracy of VIA for CIN2+/CIN3+

Sensitivity lower in studies with low risk of disease misclassification (pooled sensitivity: 56% vs. 84%)

Kelly et al, 2022 eClinicalMedicine (under review) 

Biopsy indication + histological verification of disease :
1. all women underwent colposcopy è colposcopy directed biopsy and random 

biopsy of colposcopy normal women. 
2. screen-positive women (at minimum HR-HPV) è biopsy
3. VIA+ è colposcopy abnormal women è biopsy



Diagnostic accuracy of cervical cytology 

• 20 studies in 9,802 WLHIV 

• Sensitivity and specificity estimates variable 
for CIN2+/CIN3+ 

• In settings enrolled in External Quality 
Assessment sensitivity HSIL+ for 
CIN3+=87.5% (95%CI: 76.0-94.0), 
specificity=78.8% (95%CI: 70.2-85.4). 

CIN3+ detection 

Kelly et al, 2022 eClinicalMedicine (under review) 



Diagnostic accuracy of HPV-DNA tests

• 25 studies in 14,487 WLHIV

• Screen-positive ranged from 44% to 51%

• Sensitivity for CIN3+ = 93% (range: 85% to 96%)

• Low specificity for  <CIN2 = 60% (range: 55% to 66%) 

• Specificity varied by HPV prevalence 

CIN3+ detection 

The specificity of HPV DNA test higher in: 
• older vs. younger women
• Women with higher CD4+ T-cell count and on prolonged ART

Kelly et al, 2022 eClinicalMedicine (under review) 



Restricted genotype approach

• Specificity of 14-HR  vs. 8-HR* : 53% vs. 63% (CIN3+) with 
no change in sensitivity 

• Combined with a higher cut-off for test positivity 
increased specificity (73%) but with some loss in 
sensitivity (82%). 

*8 HR-HPV types (HPV-16, -18, -31, -33, -35, -45, -52, or 58) 

CIN3+ detection 

Kelly et al, 2022 eClinicalMedicine (under review) 



Triage of HPV-positive WLHIV 

• VIA operators and cytologists reported to be 
blinded to HPV

• Similar heterogeneity observed as in screening 

• HSIL+ high sensitivity & specificity for CIN3+ 
(80.2/84.1%)

• Combination of restricted genotype + visual 
methods/cytology??

CIN2+ detection 

Kelly et al, 2022 eClinicalMedicine (under review) 



Effectiveness of screening in WLHIV  

Cervical precancer (CIN2+) incidence 
over 36 months 
• ê 80% in HPV-and-treat group vs. no delayed screening 

(Relative Risk=0.20, 95% CI 0.06–0.69) 

• ê 49% VIA-and-treat group vs. no delayed screening 
(Relative Risk=0.51, 95% CI 0.29–0.89) 

Kuhn et al 2010, AIDS.24(16):2553-61

Effectiveness influenced by: 
• Accuracy of screening-triage strategies 
• Coverage of screening 
• Treatment of screen positive (coverage and effectiveness) 



Screening coverage
• Estimated cervical cancer screening coverage in 

2019, women aged 30-49 years in 127 countries 
worldwide 

• 38% of women aged 30-49 years have been 
screened at least once in their lifetime; 

88% in high-income settings 
15% in low-income countries

• => WHO target of 70% screening coverage 
• HPV DNA test or cytology most common in HIC
• VIA more common in Sub-Saharan Africa

• WLHIV????

14Serrano et al. National cervical cancer screening programs and coverage worldwide.  33rd International Papillomavirus 
Conference Barcelona, 23-27 March, 2020 2020

HIV prevalence



Questions remain 
• Optimal screening-triage strategy 

• HR-HPV screen with restricted genotype/other molecular method in screening alone ?

• Optimal interval  of screening?? 
• More prospective data on HR-HPV infection/cervical precancer incidence at 12, 24, 36 

months 

• Implementation
• Opportunity for integration in HIV care (+/- self sampling) 
• Feasible? Acceptable? Cost-effective? 

• Change in access to ART and effectiveness 
• change in HPV prevalence and cervical cancer trends in future ? 
• Impact on molecular screening methods 



Initiation & frequency of screening 
Cervical precancer incidence in screen neg WLHIV 

Cyto normal WLHIV followed over 5 years (USA)
• HR-HPV - : similar risk WLHIV vs. HIV-neg

• HR-HPV+ : similar risk WLHIV CD4>500 vs. HIV neg 

• WLHIV with <CIN2 followed over 16 months (SSA)
• CIN2/3 incidence é VIA neg (2-4%) vs. HPV-DNA neg 

(0.5-2%)

Khalil et al, Int. J. Cancer. 2022;150:761–772; Strickler et al; Clin Infect Dis 2021 May 4;72(9):1529-1537; Firnhaber et al; PLoS One 2016 Jan 5;11(1):e0144905; 
Kelly et al, PLOS Medicine. 2021;18(3):e1003528.
.

Age-specific incidence rates of cervical cancer according to 
HIV-attribution status

Lacking long term prospective data to 
ascertain optimal interval 

Data on cervical precancer by age?


