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HPV acquired at sexual debut, becomes undetectable (“clears”) 
within 2 years in 90% of women
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NO DEBATE:  
- Individuals with persistent high-risk (HR) HPV detection are at highest risk for 
progression to precancer and cancer.
- Women testing negative for cervical HR-HPV are at low near term risk of precancer and 
cancer.
- Women and men with new sexual partners are at a higher risk for new HPV detection 
no matter their age.
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Do we know what is happening to produce the residual 
HPV prevalence in older women?

Long term persistence?
New infection?
Re-infection?

Reactivated latent infection?

ISSUES REQUIRING CLARITY:  
- When HPV ‘clears’ (tests negative) what does that infer about infection?  Eradication or 

immune control?
- Is immune control representing latent infection or low viral copy number?

- What proportion of newly detected HPV is acquisition, re-infection, reactivated latent 
infection, deposition from a recent sex act, or autoinoculation?

- Is the risk of precancer/cancer the same given different pathways to new HPV detection 



Challenges in HPV natural history 
studies
Easier to measure and classify HPV patterns as an exposure leading to a disease endpoint

More difficult to make inference for understanding within-woman natural history over a lifespan



In HPV natural history studies, we measure HPV DNA 
detection, NOT HPV infection
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Inherent epidemiological biases with all study designs
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Multiple non-mutually exclusive and plausible 
interpretations of complex HPV detection patterns
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Limitations in inferring disease risk due to the 
observational study biases
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Can we be certain what transitions from 

+ -
imply about a woman’s current infection status 

and her lifetime risk of precancer/cancer?



What DO we know?



Recurrent detection in sexually active adolescents 
(mean age 15.4 years at enrollment)

Shew et al. (2015) J Med Virol

• 181/766 (23.6%) of type-specific 
detections ‘cleared’ and were re-
detected during study period (mean 
follow-up 5.8 years (95% CI 3.9-9.2)

• Mean duration of detectability = 
463 days

• Mean duration of non-detection = 
290 days

• Re-enrollment of HPV16 positive 
women: 11/27 (40.7%) women with 
HPV16 detection had HPV16 
redetection

• Median time from last detection in 
original study to redetection was 
7.1 years (IQR 5.6-11.2)

• Samples collected every 3 months

Ermel et al. (2018) Papillomavirus Research

• Suggests that HPV infection duration is 
much longer than previously thought



Re-detection of HPV is common

Liu et al, 2014

Sampling every 3-4 days for 16 weeks



Re-detection of HPV is common

Malagón T, et al. JID 2023

Sampling every 
4-6 months for 
median of 6.5 

years



Cumulative incidence of redetection higher 
than first detection, not different by age

Malagón T, et al. JID 2023



Modified HPV natural history schema

HPV detection appears to be 
dynamic across the lifespan

Clearance, or viral eradication, is not 
observable in human population 

studies



Naturally acquired antibodies and risk of 
redetection and “new” detection

Trevisan A, Candeias JMG, Thomann P, Villa LL, Franco EL, Trottier H. Naturally developed HPV16 antibodies and risk of newly detected cervical HPV
infection outcomes. J Med Virol. 2024 Apr;96(4):e29608. doi: 10.1002/jmv.29608. PMID: 38623750.



Immune surveillance likely 
important in maintaining HPV in 
a mostly undetectable state



HPV incident detection strongly associated with 
immune status

• HPV new detection increases 
proportionately with increasing 
immune suppression

• The excess risk in sexually active vs 
inactive women gives us a sense of 
the proportion of acquisition vs. 
reactivation

Strickler JNCI (2005)

• Data support inference that a large proportion of new HPV DNA detection in 
adult women represents loss of immune control of persistent infection, even in 
sexually active women

• Similar results for anal HPV in sexually inactive gay and bisexual men (GBM) 
• Poynten IM, et al. CEBP 2022



Is clearance feasible?

• Nearly impossible to confirm viral 
clearance or latency

• Extensive tissue testing of 
hysterectomized cervix shows focal 
HPV detection in women who test 
negative for HPV on exfoliated swab

Hammer et al (2019) Papillomavirus Res

HPV18HPV53

Untyped 
HPV

HPV31

• Molecular evidence that HPV DNA can 
remain in cervical tissue without being 
detectable in screening

• Focal detection supports possibility of 
predilection of latent infection in a 
limited number of stem-like? basal cells



What proportion of HPV is newly 
detected vs redetected?



Partner transmission: The HITCH Cohort

• 544 type-specific incident detections in 
849 participants

• Estimate that 43% (38-48%) of all newly 
detected HPV were NOT attributable to 
recent sexual transmission

• Those new detections were 
associated with higher numbers of 
lifetime sex partners

• Careful collection of partner sexual 
behaviors over 6 months in new 
partnerships strengthens the inference 
from the older women studies

Malagón T, et al. CID 2021



Does risk of neoplasia differ from a first 
detection vs. recurrent detection?

• The Ludwig-McGill study suggests no difference in low or high grade 
disease prevalence from a first detection vs. re-detection

• Cumulative 5-year risk of CIN3+ is similar following an HPV detection at 
any age (Katki, J Low Gen Tract Dis, 2013)

• Given that most prevalent detection appears to be attributed to 
redetection – suggests that risk is not higher or lower for near term 
disease if HPV is recently acquired or not.

Malagón T, et al. JID 2023



Further implications given revised natural history 
understanding
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