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Objectives

1) To review the rationale behind the transition to primary HPV 
screening.

2) To review which patients are candidates for primary HPV 
screening.

3) To review experiences in other countries who performed a  
nation-wide roll out of primary HPV screening.

4) To review data on self-collection of primary HPV testing and 
current FDA approvals for self-testing.

5) To review how clinicians manage results of primary HPV testing 
(whether clinician-collected or self-collected).

6) Bonus discussion: screening cessation criteria and limited data 
around AHCC for persistent HPV positivity.

Background



Background

• Cervical cancer is the fourth most 
common cancer in women and presents a 
significant risk to all people with a 
cervix.

• Cervical cancer is caused by 
persistent infection with high-risk 
human papillomavirus (HPV) types, in 
the vast majority of cases.

• In 2023, 13,960 women in the United 
States were diagnosed with cervical 
cancer, and 4,310 died from the 
disease.

• Black and Hispanic women have the 
highest incidence of and mortality 
from cervical cancer in the U.S.

Survival by Race and Stage

Background

WHO Publication: Global strategy to accelerate the 
elimination of cervical cancer as a public health 
problem (Nov 17, 2020)

• A vision of a world where cervical cancer is 
eliminated as a public health problem

• 90-70-90 targets by 2030:
• 90% of girls fully vaccinated with HPV vaccine by age 
15 years.

• 70% of women are screened with a high-performance test 
by 35 years of age and again by 45 years of age.

• 90% of women identified with cervical disease receive 
treatment (90% of women with precancer treated, and 
90% of women with invasive cancer managed).



Why Primary HPV 
Screening?

Where it started…

• George Papanicolaou first 
described the Pap smear in 
1928, while working at New 
York University and 
Cornell University Medical 
College.

• Papanicolaou's findings 
were not widely accepted 
by the medical community 
until 1941.

• In 1983, Harald zur Hausen 
identified the human 
papillomavirus (HPV) as 
the cause of cervical 
dysplasia.



Where we are right now…

Where it’s going…

• In 2020, the WHO recommended HPV DNA testing as 
the primary screening method starting at the age 
of 30.

• Currently, primary HPV has been adopted in 
multiple countries, including Australia, the 
Netherlands, Turkey, England, and Argentina.



Why Primary HPV Testing?

• Primary HPV screening has been thoroughly tested 
in 13 population-based randomized controlled 
trials over 15 years of follow-up.

• All trials found that primary HPV screening is as 
effective at detecting incident CIN 3+ as 
cotesting, with fewer harms.

• Shows improved sensitivity and a higher negative 
predictive value

• Offers a 60% to 70% higher protection against the 
development of cervical cancer compared to cytology

HPV 
Screening 
Alone 
Predicts 
Future Risk 
Better than 
Cytology
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Katki et al. Benchmarking CIN3+ risk as the basis for incorporating 
HPV and Pap cotesting into cervical screening and management 
guideline. J Low Genit Tract Dis. 2013 Apr; 17(5 0 1): S28–S35



Far Fewer 
Cases of 
CIN3+ over 
6 Years in 
Women 
Screened 
with HPV-
based Tests 
than 
Cytology

13Dillner J, et al. Long term predictive values of cytology and human 
papillomavirus testing in cervical cancer screening: Joint European cohort 
study. BMJ. 2008;337:a1754.

Test Characteristics of Screening Strategies 
for Detecting CIN 3+

Primary 
cytology

Co-testing Primary HPV

Sensitivity 
(%, 95 % CI)

90.7 (86.4, 
93.8)

99.3 (97.1, 
99.9)§

94.1 (90.3, 
96.5)

Specificity 
(%, 95 % CI)

97.6 (97.5, 
97.7)

97.6 (97.5, 
97.7)

98.1 (98.1, 
98.2)

PPV (%, 95 % CI)
9.6 (8.4, 
10.8)

10.3 (9.1, 
11.5)

12.1 (10.7, 
13.6)

NPV (%, 95 % CI)
99.97 (99.96, 
99.98)

100 (99.99, 
100)

99.98 (99.97, 
99.99)

4. Jin XW, Lipold L, Foucher J, Sikon A, Brainard J, Belinson J, Schramm S, Nottingham K, Hu B, Rothberg MB. Cost-Effectiveness of 

Primary HPV Testing, Cytology and Co-testing as Cervical Cancer Screening for Women Above Age 30 Years. J Gen Intern Med. 2016 

Nov;31(11):1338-1344. doi: 10.1007/s11606-016-3772-5. Epub 2016 Jul 14. PMID: 27418345; PMCID: PMC5071282.



Advantages of Primary HPV 
Screening 

• Minimal loss of sensitivity over cotesting for CIN 3+. Difference not statistically 
significant for cancer diagnosis

•Improved sensitivity for CIN3+ over cytology alone (↑detection by 50%)

• Similar reduction in cancer but requires far fewer tests overall

•More efficient than co-testing

•Potential for self-collection

•Improved access

5. Wright TC, et al. The ATHENA human papillomavirus study: design, methods, and baseline results. Am J Obstet Gynecol. 2012;206(1):46.e1-46.e11.

6. Wright TC, et al. Primary cervical cancer screening with human papillomavirus: End of study results from the ATHENA study using HPV as the first-line screening test. Gynecol Oncol. 2015;136(2):189-97.

7. Huh WK, et al. Use of primary high-risk human papillomavirus testing for cervical cancer screening: Interim clinical guidance. Obstet Gynecol. 2015;125(2):330-337.

8. Castle PE, et al. Variable risk of cervical precancer and cancer after a human papillomavirus-positive test. Obstet Gynecol. 2011;117(3):650-656.

9. Gage JC, et al. Reassurance against future risk of precancer and cancer conferred by a negative human papillomavirus test. J Natl Cancer Inst. 2014;106(8);dju 153.

10. Fontham ETH, Wolf AMD, Church TR, Etzioni R, Flowers CR, Herzig A, Guerra CE, Oeffinger KC, Shih YT, Walter LC, Kim JJ, Andrews KS, DeSantis CE, Fedewa SA, Manassaram-Baptiste D, Saslow D, Wender 

RC, Smith RA. Cervical cancer screening for individuals at average risk: 2020 guideline update from the American Cancer Society. CA Cancer J Clin. 2020 Sep;70(5):321-346.

Disadvantages of Primary HPV Screening
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•Lack of specificity 

•Requires integrated infrastructure 

•Only a few tests are FDA approved for primary HPV testing

1. Wright TC, et al. The ATHENA human papillomavirus study: design, methods, and baseline results. Am J Obstet Gynecol. 2012;206(1):46.e1-46.e11.
2. Wright TC, et al. Primary cervical cancer screening with human papillomavirus: End of study results from the ATHENA study using HPV as the first-line screening test. Gynecol Oncol. 2015;136(2):189-97.
3. Huh WK, et al. Use of primary high-risk human papillomavirus testing for cervical cancer screening: Interim clinical guidance. Obstet Gynecol. 2015;125(2):330-337.
4. Castle PE, et al. Variable risk of cervical precancer and cancer after a human papillomavirus-positive test. Obstet Gynecol. 2011;117(3):650-656.
5. Gage JC, et al. Reassurance against future risk of precancer and cancer conferred by a negative human papillomavirus test. J Natl Cancer Inst. 2014;106(8);dju 153.
6. Fontham ETH, Wolf AMD, Church TR, Etzioni R, Flowers CR, Herzig A, Guerra CE, Oeffinger KC, Shih YT, Walter LC, Kim JJ, Andrews KS, DeSantis CE, Fedewa SA, Manassaram-Baptiste D, Saslow D, Wender RC, Smith RA. Cervical cancer screening for individuals at 

average risk: 2020 guideline update from the American Cancer Society. CA Cancer J Clin. 2020 Sep;70(5):321-346.



Who is appropriate for 
primary HPV testing?

Screening vs Surveillance vs 
Diagnostic Testing 
• Screening: Testing for disease among patients with 
no symptoms and all normal prior results

• Surveillance: interval testing among patients who 
have an abnormal prior test result or prior 
treatments

- An unknown history may fall in between routine screening and 
surveillance
- If not actually documented –history is unknown and they may 
have an increased risk of disease

• Diagnostic: testing when a patient presents with a 
symptom such as bleeding, even if they are not 
“due” for screening (including in younger patients 
< age 21 and older women > age 65)
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How is primary HPV 
testing going in other 
nations?

How it’s going in other countries

• Several countries have implemented primary HPV-
based organized screening programs, including 
Australia, the United Kingdom, and the 
Netherlands, including the use of self-sampling 
as a collection option 

• However, program implementations have encountered 
challenges. 

• Web-based petitions against primary HPV screening 
in Australia and Wales signed by members of the 
public before the launch (in response to 
increased screening intervals, later onset of 
screening, and concerns it was a purely cost-
cutting measure)



Australia
• In December 2017, the program changed from q2 
year cytology for 20–69 year olds to q5 year 
HPV testing for patients 25–74 years old.

• Patients referred for colposcopy if HPV16/18 is 
detected OR both other HPV type (non 16/18) and 
the reflex cytology result showed a high-grade 
lesion (ASC-H) or worse or glandular 
abnormalities. 

• Patients with HPV types besides 16/18 and 
negative or low-grade cytology results were 
referred for repeat HPV testing at 12 months

• The new program was predicted to be more 
effective and to cost less, with an expected 
further reduction in incidence and mortality 
from cervical cancer by 20–30%.

Australia

Brotherton et al, 2023
PMID: 37223565



Australi
a
• Dec 2017 to Dec 2019
• >3 million tests
• 4,522 patients had a 
self-collected 
sample (0.1% of 
patients)

• High colposcopy 
rates (around 75-80% 
of those considered 
high-risk)

Smith et al, 2022
PMID: 35354610

How about the US?

• Despite the 
demonstrated efficacy 
and efficiency of 
primary hrHPV testing, 
uptake has been slow 
because of the limited 
availability of FDA-
approved tests and the 
significant laboratory 
infrastructure changes 
required to switch to 
this screening 
platform.

• No national program or 
tracking like in other 
countries.



Provider and Patient Concerns about Primary 
HPV Screening
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Will we miss cancers? 
Most cancers are caused by HPV, and HPV has been shown to be more sensitive and to pick up precancers earlier 
than cytology alone.  Several studies have shown that for low risk women (those with all normal results) hpv
screening works well. For higher risk patients/those in surveillance cotest may be more sensitive.

Will colposcopies increase or decrease? 
This is a bit unclear because as the percentage of younger women get vaccinated there should be many 
fewer younger women who test positive, but we will still be able to detect abnormalities among older 
women. 

Will patients still see their providers?  
There will still be many reasons for annual and other preventive health care visits and the frequency of 
primary HPV is not different from co-testing which has been well accepted.





What about self-
collection of primary 
HPV testing?

Performance of Self-Sampling 
Compared to Clinician-Collected 
Samples

• A randomized, paired screen-positive, 
non-inferiority trial 

• RCT of women in the Netherlands
• 187,473 women invited to participate:
• 8,212 participants randomly allocated 

to the self-sampling group 
• 8,198 randomly allocated to the 

clinician-based sampling group.
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Total 
Self-
sampling 
group 

Clinician-
based 
sampling 
group 

CIN2 
or 
worse

184/19
4 
(95%)

106/110 
(96%)

78/84 (93%)

CIN3 
or 
worse

108/11
3 
(96%)

69/72 
(96%)

39/41 (95%)

HPV-positive cross-test results by study group and outcome

Polman NJ, et al. Performance of human papillomavirus testing on self-collected versus clinician-collected samples for the detection of cervical intraepithelial neoplasia of grade 2 or worse: A randomised, paired screen-positive, non-inferiority trial. Lancet Oncol. 
2019;20(2):229-238.



Is Self-Sampling Safe?

Is Self-Sampling Safe?



Clinical 
Scenarios for 
Which Self-
Collection Cannot 
be Used as HPV 
Testing Alone Is 
Not Currently 
Recommended

Self-Sampling Efforts



Self-Sampling Efforts

SHIP trial
• 25 clinical sites, 
covering a wide range 
of health system 
settings nationwide. 

• Goal: Examine the 
accuracy of vaginal 
self-collection in a 
simulated home 
environment offered 
during a clinic visit 
vs collected by a 
health care provider 
during the same visit

Self-Sampling Approvals

The tests included in the approvals are BD Onclarity 
HPV, made by Becton, Dickinson and Company (BD), and 
Cobas HPV, made by Roche Molecular Systems (both DNA 
based tests).



Uses Cobas test



SELF-CERV Study

SELF-CERV Study



SELF-CERV Study

• 96% sensitivity

SELF-CERV Study



How do clinicians 
manage abnormal 
primary HPV tests?

Management 
of Abnormal 
Results



Primary HPV Screening Barriers

• We need a better tracking system for results –
ideally national tracking, like Australia and other 
countries.

• We need systems in place before implementing –
coordinate with key stakeholders in the lab, clinics, 
administration.

• Educate patients about new system BEFORE launch.
• Educate providers about new system, new orders, 
interpretation of results, and referral pathways for 
colposcopy.

• How do we ensure that abnormal self collection tests 
are followed up with an in person exam appropriately?



Bonus Slides

Screening Cessation



Screening Cessation

• While rates of cervical cancer have been 
declining over the past several decades, 
approximately 20% of cervical cancer cases in the 
U.S. occur in people older than age 65.

• Current guidelines recommend discontinuing 
cervical cancer testing at age 65 for individuals 
at average risk:

• at least three consecutive negative cytology tests or 
two consecutive negative HPV tests or co-tests in the 
prior 10 years

• never diagnosed with cervical cancer or with a high-
grade precancerous lesion in the past 25 years 

• not immunosuppressed (e.g., HIV)

Screening Cessation

• Current guidelines for exiting screening are 
based on the rarity of cervical cancer diagnosed 
over age 65 among patients who had regular 
screening with multiple negative cytology and HPV 
tests.

• However, the feasibility of implementing these 
guidelines in clinical practice is relatively 
unknown. 



Screening Cessation

Results

• Included a total of 42,393 patients who turned 
age 66 during the study period (2010-2019).

• About three-quarters of the cohort (75.7%) were 
ineligible to exit screening at age 66.

Screening Cessation
Screen Exit Eligibility on 66th

Birthday
N (%)

Ineligible 32,094 
(75.7)

Under Surveillance 2,740 
(6.5)

Prior Cervical Cancer Diagnosis 333 
(12.2)

Hysterectomy & Abnormality (40-65 
years old)

424 
(15.5)

High-Grade Result (40-65 years 
old)

209 (7.6)

Low-Grade Result (55-65 years old) 1,681 
(61.4)

HIV-positive 93 (3.4)
Insufficient Screening History 29,354 

(69.2)
Hysterectomy & No Tests 1,884 

(6.4)
N T t ≥10 Y i S t 645 (2 2)

Even among the 4,037 
patients (9.5% of the 
cohort) who remained 
in the healthcare 
system for at least 10 
years, 61% remained 
ineligible to exit 
screening, 
predominantly due to 
insufficient screening 
history (50%).



Screening Cessation

Results – Testing After Age 65
• Among people ineligible to exit due to needing 
surveillance

• Most (60.4%) had no subsequent evaluation after their 66th 
birthday

• Of the 39.6% who were evaluated, 76 (7.0%) of women were 
diagnosed with cancer or high-grade precancerous lesion, 
including seven (0.7%) cervical cancers

• Among those ineligible to exit due to insufficient 
screening history

• 83.7% were not subsequently screened
• Of the 16.3% who were screened, 90 (1.9%) women were 
diagnosed with cancer or high-grade precancerous lesions, 
including 34 (0.7%) diagnosed with cervical cancer. 

Screening Cessation

Results – Testing After Age 65

• Among those eligible to exit with a sufficient 
screening history

• 34.3% had at least one subsequent cytology and/or 
pathology result

• High-grade precancerous lesions or cervical cancer were 
diagnosed in 0.6% (n=16; N=6 [0.2%] were cancer). 



Screening Cessation

Conclusions
• In two large healthcare systems, we found that 75.7% 
of patients may not be eligible to exit cervical 
cancer screening at age 66.

• Most of these ineligible patients lacked sufficient 
documentation to meet guideline recommendations to 
stop testing due to too few cervical cancer tests 
prior to their 66th birthday (91.5% of them). 

• There were over three times as many cases of cervical 
cancer and high-grade dysplasia detected among people 
ineligible for screening exit due to insufficient 
history versus those eligible for screening exit 
following sufficient history. 

Screening Cessation

Conclusions
• Overall, relying on the EHR to make these important 
clinical decisions may be neither feasible nor practical, 
and that this complexity may harm patients. 

• Life expectancy is increasing, and hysterectomy rates are 
declining, meaning that we expect to see an increase in 
the size of the population over age 65 who remain at risk 
for cervical cancer in the coming years. Additionally, the 
proportion of non-white women over age 65 is expected to 
increase due to changing racial demographics in the U.S.

• If we do not carefully evaluate our current system for 
exiting cervical cancer screening, this could result in 
worsening age-related and race-related disparities in 
cervical cancer rates and outcomes. 



Screening Cessation

Conclusions

• We could instead devise a different model for 
screening cessation while awaiting a change in 
national tracking of results. 

• Another proposal may involve increasing the cut-
off age to one that accounts for estimated life 
expectancy, similar to breast and colorectal 
cancer screening guidelines and similar to age 
cut-offs used in other countries (such as 
Finland).

Potential Targeted 
Treatments for HPV
Reminder: no stake in the game, all investigational use 
(not FDA approved)



AHCC/LEM

• AHCC® (Amino Up, Ltd., Sapporo, 
Japan) is a standardized extract 
of cultured lentinula edodes 
mycelia (LEM) that was developed 
in Japan in 1992. 

• It is composed of dried powder 
extracted from shiitake mushrooms, and 
primarily made of up α-glucan 
components. 

• Several animal and human studies 
have reported a variety of 
therapeutic effects, including 
potential activity against 
infection and potential anti-
tumor activity.

AHCC/LEM Mechanism

• Immune cell activation is essential for 
cancer rejection.

• However, the tumor microenvironment 
leads to deterioration of immune function, 
which enables cancer cells to survive and 
proliferate.

• LEM can activate the immune system by 
binding to toll-like receptors (TLRs) and 
inducing the activation of dendritic cells, 
natural killer cells, macrophages, and T 
cells to help fight infection and cancer.



AHCC/LEM in HPV infection

Only ONE randomized study and includes only 50 
patients.
• Smith JA, Gaikwad AA, Mathew L, et al. 
AHCC® Supplementation to Support Immune 
Function to Clear Persistent Human 
Papillomavirus Infections. Front Oncol. 
2022;12:881902. Published 2022 Jun 22. 
doi:10.3389/fonc.2022.881902

• Phase II randomized, double-blind, placebo 
controlled study

• Included women ≥ age 30 with 
persistent high-risk HPV infections 
for > 2 years. 

• AHCC 3 g once daily x 6 months vs 
placebo.



Used Cobas HPV test

Partial response: initially HPV negative after 6 months of AHCC, but then HPV positive again after 6 months off 
AHCC



Conclusions

• The results from this phase II study demonstrated 
that AHCC 3 g once daily for 6 months was 
effective to support the host immune system to 
clear persistent HPV infections and was well 
tolerated with no significant adverse side 
effects reported. 

• The duration of AHCC supplementation required 
beyond the first negative result needs more 
evaluation to optimize durable outcomes



Limitations and Cautions Against Routinely Recommending
• No data on HPV subtyping (16 or 18) provided
• No data concerning rates of regression of CIN2 
• Only 41 patients completed treatment and follow up.
• 22% partial response rate (HPV+ again within a few months of stopping 
AHCC)

• Potentially costly for patients ($50-75 for one month supply). 
• Different doses of active ingredient across different supplements –
difficult for patients to verify they are actually receiving the studied 
3g daily dose.

• Not FDA approved or regulated. May interact with letrozole (decreased 
effectiveness in breast cancer mouse model) and drugs broken down by 
cytochrome P450. No data on drug interactions among patients on trial.

• Unclear whether safe in pregnancy or breastfeeding (excluded these 
patients)

• Allergic reactions in those with allergy to mushrooms.

The Encouraging Stuff

• Approximately 44% complete response rate (HPV 
negative and stayed negative)

• Crossover design helped with validity of trial drug

• Low rate of adverse events

In Our Practice

• We have not started routinely recommending. Rather we 
discuss these pros/cons in healthy patients over age 
30 with persistent HPV for over 2 years


