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Natural history of HPV infection and cervical cancer precursors
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LSIL = low-grade squamous intraepithelial lesion; HPV = human papillomavirus;
Scc HSIL = high-grade squamous intraepithelial lesion; SCC = squamous cell carcinoma.

Connelly, IB. and Frazer, IH. National Health and Medical Research Council 2005.



Global elimination of cervical cancer

Cervical Cancer Elimination Initiative

In May 2018, the WHO Director-General announced a global call for action to eliminate
cervical cancer, underscoring renewed political will to make elimination a reality and calling
for all stakeholders to unite behind this common goal.

In August 2020, the World Health Assembly adopted the Global Strategy for cervical
cancer elimination.

Campaign launch November 2020

Australia is on track to be the first country in the world to eliminate cervical cancer — 2035.



https://www.who.int/initiatives/cervical-cancer-elimination-initiative

The Global Effort to Eliminate Cervical Cancer

This global strategy to eliminate cervical cancer proposes:

. . L. * avision of a world where cervical cancer is eliminated as a public health problem;
* The World Health Organization officially - ateshoid of 4 per 100 000 women-years for elimination as a public health problem;
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* a mathematical model that illustrates the following interim benefits of achieving the 90-70-90 targets by
2030 in low- and lower-middle-income countries:
* median cervical cancer incidence rate will fall by 42% by 2045, and by 97% by 2120, averting more
than 74 million new cases of cervical cancer;
*  median cumulative number of cervical cancer deaths averted will be 300 000 by 2030, over 14
million by 2070, and over 62 million by 2120.
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CERVICAL CANCER ELIMINATION:

CONCEPTUAL FRAMEWORK
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Why did screening change?

- Organised screening program since 1991.

- Cervical cancer is the 14th most common cancer affecting Australian women.

- Australia has one of the lowest rates of cervical cancer incidence and mortality in
the world.




Australian women are still dying of cervical cancer

- In 2021 in Australia, there were 851 new cases of cervical cancer.

- In 2020, there were 209 deaths attributable to cervical cancer.




Equity — screening participation

Current participation is 62%.
~80% women diagnosed with invasive cancer are under/never screened.

- Indigenous — 2 x develop CxCa, 3.8 x likely to die from

- Geographical — NT, outer regional/remote/very remote

- Age 25-29 and >70 years

- Socioeconomic disadvantage

- Cultural and linguistic diversity

- LGBTIQ+

- Gender (versus sex) identify as male; assigned female at birth
- Disability

- History of sexual violence

% Ref: C4 2021 Cervical Cancer Elimination Progress Report
VCCR. Statistical Report: Victorian Cervical Cytology Registry; 2015.



https://www.vcs.org.au/wp-content/uploads/2019/07/17030_VCS_StatsReport15_ART.3.pdf

CST self-collects

Initial hesitancy and mistrust combined with (extremely) restricted access — very low
uptake (0.1%); minimal labs accredited.

2018 meta-analysis showed equivalence in accuracy between self-collection and
clinician collection for PCR results; confirmed by COMPASS trial and in-house

validation studies.

% Ref: Inturrisi F, Aitken CA, Melchers WJG, et al. Clinical performance of high-risk HPV testing on self-
samples versus clinician samples in routine primary HPV screening in the Netherlands: An observational
study. Lancet Reg Health Eur. 2021;11:100235. Published 2021 Nov 9. doi:10.1016/j.lanepe.2021.100235




National Cervical Screening Program (NCSP)

- Self collection is now framed as a choice for all participants, except for the small number
who are ineligible (i.e. those who you know need an LBC)

- In reality there has been a surge in uptake which will hopefully be reflected in increased

recruitment to screening
- At SNP self collects reached at least 20% of CSTs from Sept ‘22 onwards.

CST Cases - July 2021 to September 2023

Up kick in total numbers reflection of
the new 5-year cycle.

Average TAT all CSTs 7 days / HPV
only 2-3 days / LBC cases 16 days

Total CSTs  =====HPV only ===LBC cases Self-collects




DOHA data
Self-collect HPV testing

- 27% self collects vs 16% last year

- Highest among underscreened groups

- Rural/remote areas 51%

- Northern Territory residents 47%

- 70+ 34%

- Financially disadvantaged 29%

- Never screened 33% in last 3 months of 2023 (up from 13% in previous year)
- Underscreened up from 14% to 40%

https://www.abc.net.au/news/2024-03-04/self-test-cervical-screening-hpv-test-on-the-
up/103542748?utm_source=abc_news app&utm medium=content shared&utm campaign=abc_news app&utm c
ontent=teams



https://urldefense.com/v3/__https:/www.abc.net.au/news/2024-03-04/self-test-cervical-screening-hpv-test-on-the-up/103542748%3Futm_source=abc_news_app&utm_medium=content_shared&utm_campaign=abc_news_app&utm_content=teams__%3B!!NLRejrA7siW79Fs!X5aea_xNAbQwv5YQNrwirCvGSGgWFzRB8srHfiAw2VnrD6pzAA6VrYoWgSfA97CUpjC9eNG_DfmuhAG42MvQzwjs11wTJXgRH8HhDkLV$

Remember ....

- If a co-test is required, then self-collection is NOT the appropriate test:

- symptomatic / TOC / PHx Glandular abnormality / Hyst + HSIL / DES exp in
utero.

- If HPV is detected in the self-collected sample, a reflex LBC CANNOT be
performed:

- 2% 16 or 18 Colp / Bx

- 6—8% non 16/18 HPV need to return to their local health provider for a
clinician-collected cervical sample for LBC triage.




NCSP Draft Update November 2023

- Six years have passed since implementation of new cervical screening program

- Guidelines are frequently undergoing review and update
- Currently in the 2" year of ‘new’ 5 year cycle so volumes +++




A new chapter ‘Cervical screening in clinical practice’ aims to help clinicians explain
the role of HPV to patients and includes discussion on the topic of latency.
Acceptable.




Screening participants with HPV non 16/18 on a self-collected specimen who do not
return for a clinician collect for 9 or more months after that test, can be offered a
repeat self-collect (rather than an LBC).

If the repeat HPV is negative, the infection is considered cleared and the patient can
return to routine 5-yearly screening. Acceptable.




Categories of people who are considered immune deficient to the extent that
different screening is needed have been clarified and expanded.
Acceptable and applauded.




Table 7.1: Conditions and therapies that may require a 3-yearly screening program

Screening Conditions and Medications
Periodicity

Living with human immunodeficiency virus (HIV)
Solid organ transplant with immunosuppressive therapy

Active haematological malignancy

3-yearly
screening
recommended !

Haematopoietic stem cell transplant (HSCT) recipients or chimeric
antigen receptor T-cell (CAR-T) therapy within 2 years of
transplantation.

Primary immunodeficiency including combined immunodeficiency and
syndromes, major antibody deficiency (e.g. common variable immune
deficiency [CVID] or agammaglobulinemia), defects of innate
immunity (including phagocytic cells), defects of immune regulation,
complement deficiencies and phenocopies of primary
immunodeficiencies

Long term haemodialysis or peritoneal dialysis (>6 months)

Long-term treatment (>6 months) with highly immunosuppressive
therapies, including:

high-dose corticosteroid treatment equivalent to >20 mg/day of
prednisone for 214 days in a month, or pulse corticosteroid therapy.
selected conventional and targeted synthetic disease-modifying anti-

3-yearly rheumatic drugs (sDMARDS), taken for long-term treatment (> 6
screening months)
should be Including: mycophenolate, methotrexate (210 mg/week), azathioprine
highly (=1mg/kg day), 6-mercaptopurine (20.5 mg/kg/day), alkylating agents

considered ™ | (e.g.: cyclophosphamide, chlorambucil), and systemic calcineurin
inhibitors (e.g.: cyclosporin, tacrolimus), JAK inhibitors

(e.g.: tofacitinib, baricitinib, ruxolitinib, upadacitinib)

Excluding: hydroxychloroquine or sulfasalazine when used as
monotherapy or low-dose corticosteroid

biologic therapies that deplete T cells (e.g.: muromonab, teplizumab)
Excluding: other biologics that have other targets, for example anti-
CD20 (e.g. rituximab) or anti-TNF (e.g. infliximab, adalimumab)
multiple immunosuppressants where the cumulative effect is
considered to be severely immunosuppressive

[a] Based on documented significantly higher risk of cervical precancer and cancer

[b] Based on an increased risk expected through pathological mechanisms and trends on
observational studies

Note: Most standard chemotherapy regimens for solid tumours are not considered to be
highly immunosuppressive, as well as other antineoplastic treatments, such as hormone
therapy, immunotherapy and targeted therapy. People with history of cancer and those
being treated with chemotherapy short-term (< 6 months) for solid tumours, should not be
considered immune-deficient in this context. Particular cases, especially with prolonged
treatments or multiple prior lines of cytotoxic therapy, may be discussed with the
oncologist.




Post-treatment management for people who have been successfully treated for HSIL
and AlS (‘Test of Cure’) have changed:

People treated for HSIL are recommended to have annual HPV tests (rather than
co-tests) until they are negative on two consecutive occasions, at which point they
can return to routine screening. Acceptable.

Follow-up testing after completely excised AlS (annual co-tests) can be extended
to 3-yearly testing if all tests have been negative for 5 years, and can cease 25
years after completely excised AlS if all tests have been negative. Acceptable but
confusing for cytology staff regarding management guidelines. NCSR should take
over issuing management guidelines. What about incompletely excised AIS?




Where testing is indicated after a total hysterectomy, this has been simplified to
annual testing (co-testing or HPV testing depending on cervical pathology and
history) until the patient tests negative on two consecutive occasions. These
scenarios remain multiple and complex, making them difficult to apply for cytology
staff. Consideration should be given to transitioning away from laboratory-based
issuing of management guidelines to the NCSR, which would offer consistency as
the register has most comprehensive overview of medical history.




Section 8 Investigation and management at
colposcopy: no visible lesion or Type 3 TZ.

In some circumstances, recommendations now state that endocervical curettage
could be considered, by those who are confident and trained in the technique and

have appropriate equipment.

Option to defer re-referral for those with HPV (16/18) detected, negative LBC and
normal colposcopy, if 12-month follow-up results are again HPV (16/18) detected
and negative LBC (the HPV test could be repeated in another 12 months rather
than immediate referral to colposcopy). CINtech® PLUS***

Clarification of recommendation against diagnostic excision of the TZ in the
absence of high-grade cytology or histology.




Results reported

Recommended clinical

f Cytopathology action
Screening test Colposcopy s
Pending Cytopathology
review
8.2 Consider discussion at
Colposcopic
examination of the
8.3 vagina to exclude VAIN
) No before considering
Oncogenic HPV (any type) pHSIL/HSIL abnormality excision
detected HSIL
8.4 Diagnostic excision of
. TZ
(confirmed)
85 PHSIL Consider diagnostic
(confirmed) excision of TZ
8.7 Negative/ pLSIL/ As per reviewed
. LSIL (downgraded) cytology (see REC X)
Pending Cytopathology
review
Consider discussion at
8.15 Indicated
Consider ECC (if
Oncogenic HPV (any type) pHSIL/HSIL Type 3TZ proficient)
814 PHSIL/HSIL Diagnostic excision of
(confirmed) Tz
87 Negative/ pLSIL/ As per reviewed
. LSIL (downgraded) cytology (see REC X)
. No
. Negative/ . - Repeat HPV test at 12
8.1 Oncogenic HPV (any type) pLSIL/ LSIL abnormality Not indicated months
detected
Consider discussion at
8.10 | Oncogenic HPV (16/18) Negative Type 3 TZ Indicated cymﬁ;’?('f;[eﬁ‘éiaﬁsing
both endocervical brush
and broom)
Consider ECC (if
8.11 Negative/ proficient) if previously
: pLSIL/LSIL never screened patient
aged 26+
Consider discussion at
8.9 | Oncogenic HPV (not 16/18) Negative Type 3 TZ Not indicated Repeat H'\g’?l-iest at12
months
8.10 | Oncogenic HPV (any type) | pLSIL/LSIL | Type3Tz Indicated P e"d’”grg’v’fgaa”’o’ogy
8.9 Oncogenic HPV (any type) Negative/ Type 372 Negative/ pLSIL/ Consider discussion at

pLSIL/LSIL




We find the summary of recommendations difficult to navigate; it will be difficult for
the screener to find the information needed. We would like this table translated into
flow diagrams. Another reason for NCSR to issue management guidelines. And a
Medicare rebate for reviews.




New platform. The Cancer Council Australia NCSP Guidelines are now hosted on a
new clinical practice guideline platform — MAGIC App. Acceptable.




THEN!!I!

Separate to draft changes proposed in November 2023; email sent February 23 2024 regarding
changes to follow-up and recall, effective Monday 4 March 2024

Summarised as:
1. If patient has a total hysterectomy with no previous screening history, this will be alerted in the register. Patient
can exit program following two separate negative HPV tests.

2. Intermediate risk tests must have a HPV test (non 16/18) and are no longer triggered by LBC result of pLSIL or
LSIL alone. Eg., if cotest done with HPV negative and LSIL/pLSIL, the recommendation will be follow-up in 5 years.
Does not apply to TOC, DES, AIS follow-up.

3. NCSR will no longer recall participants based on a negative or low grade LBC result, without an accompanying
positive HPV result.

4. NCSR will follow-up on unsatisfactory cytology results under the following circumstances:
Cotest for symptoms and signs; provider will receive reminder at 3 months, then patient will get 5 year reminder
Cotest for DES
Ongoing TOC
Follow-up of AIS




CINtec® PLUS

- HPV subtypes are changing and moving towards less aggressive types with
non-16/18 HPV subtypes increasing.

- Vaccinated cohorts are now entering the screening system.

- Colposcopy versus surveillance poses a challenge to follow up, for which HPV
16/18 genotyping together with dual staining may provide a potential efficient
strategy for stratification.




CINtec® PLUS

Use of biomarkers as a tool to identify women at increased risk for harbouring
cervical cancer precursors.

These biomarkers offer improved specificity over HR-HPV testing as their altered
expression represents evidence of true cellular neoplastic transformation.
p16INK4a protein (p16) is a biomarker of transforming HPV infections and
precancerous cervical lesions.

Ki67 indicates cell cycle activity.

P16 and Ki67 are mutually exclusive in normal cells, therefore their presence
within the same cell is a hallmark of cell cycle deregulation.

|dentifies women that may benefit most from immediate colposcopy.




Identify transforming HPV infections with p16 and Ki-67

Three tests to answer key questions

with greater certainty

Roche cervical cancer portfolio identifies high-risk women,

easing worry and wait time.

cobas’

HPVTEST

Screen for HPV, the
cause of cervical cancer,
to identify those at
highest risk’

’ pasiniSh @ At risk @ Likely to have disease . Disease confirmed
routine screening

INtec®’ PLUS

CYTOLOGY

Trlage high risk HPV positive
results with dual staining
technology to identify
women who will benefit from
immediate intervention

R Q@

CINtec’

HISTOLOGY

Dlagnose with p16 advanced
biomarker technology to
confirm the presence of
cervical lesions due to
transforming HPV infections?

Source: Cervical disease risk identified with grater confidence. Roche 2023.



CINtec® PLUS Cytology increases clarity
Identify transforming HPV infections with p16 and Ki-67

CINtec® PLUS dual stain technology based on immunocytochemistry staining,
provides objective and enhanced visual clarity. This is in comparison to

Pap cytology, where disease identification is based on morphological
characteristics which can be difficult to assess objectively.®

CINtec® PLUS Cytology Pap cytology

. Negative . Negative . Positive Subjective
Expression of p16 Expression of Ki-67 Co-expression of Reliant on interpretation
. (brown) signals halting . (red) signals progression . p16 &Ki-67 of morphology only
. of cell division ‘ of cell division . (brown and red)
indicates cell
cycle deruglation

Source: Cervical disease risk identified with grater confidence. Roche 2023.



Preliminary COMPASS result findings

- Dual staining (DS) can improve risk stratification in conjunction with HPV
genotyping.

- Potentially more effective than LBC as a triage (that is, following +HPV result).
Interestingly more so in young vaccinated cohort than older age group.

- DS brings forward the diagnosis of CIN2+/CIN3+ disease.

- Negative DS is a very strong marker of safety in non16/18 positive patients.***







Understanding unusual cases

- Cases
1. MM (Dr DP)
- April 2018 HPV not detected
- June 2023 self-collect specimen HPV non 16/18 detected
- August 2023 clinician collect specimen HPV not detected
2. GG (Dr SL)
- March 2018 HPV non16/18 detected (641021905) — then ‘no partners’
- April 2019 HPV18 (647426781)
3. KZ (Dr EM)
- 2016 HPV16 + non16/18 HPV (633304896)
- 2017 Not Detected (639146296) — then ‘no partners’

- 2018 non 16/18 HPV (7/11/18 retest 10/11/18) (644262085)
- 13/11/18 non 16/18 HPV (648683699)

4. JB (Dr LO)

- 5 March 2019 non 16/18 HPV (646646053)
- 8 March 2019 Not Detected (646646358)
5. SCC with HPV Not Detected (?)

o




Topics of interest

Arising from case reports

Basically about fluctuating HPV results, test sensitivity and false negative rates and causes.
It would be good to hear what CT, IC(globin) and Cp mean / are

We dragged out the archive files to check the results and look at the Cp values. Results and controls are all good for the runs.
646646053 on 5/3 has IC (Globin) of 22.94 and the Other HR was Cp 30.14

646646358 on 8/3 has IC (Globin) of 24.72

We would like to hear more about the “imperfect homogeneity” and volumetric considerations
that you mentioned.

So quite possible the combination of less cells and lower Other HR HPV content 3 days later may have combined to result in a Not Detected. Ideally it would have been good to have
been able to retest the not detected sample but we have none here from March. | think | have mentioned before that it does become a numbers game due to the sampling aspect and
the imperfect homogeneity —i.e. 20mL Preservcyte, the test only takes 400ulL and even with shaking intra or extracellular viral particles may not end up in the 400uL that gets DNA
extracted/tested.

Causes of unsatisfactory tests would also be good to learn more about
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Cobas® 6800 HPV test detail

cobas® HPV Test

Complies with VNI1SAC recommendations
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© Produces 3 results in a single test:
1. Pooled hrHPV results (12 other HR)

2. HPV 16 genotype
3. HPV 18 genotype

12 hrHPV genotypes
as a pooled result

Detects
HPV16

Detects
HPV18

Detects B-globin
(internal control and
sample collection control)

cobas’

Life needs answers



PCR amplification process

- Exponential amplification: 2" ,where n = number of cycles

4th cycle
wanted gene -
——3hcycle <= Exponential amplification
= { 2ndcycle
< A
— Lababobobubebobebebobobubabobebebobobubobolubebolabababolubilals
Isteyele e » 35th cyele
template DNA < <
. S o=
2 2 - < 3
2 copics 4 copies 8 copies 16 copies 2 =34 billion copies
(Andy Vierstracte 2001)




‘Real-Time’ PCR — Tagman

‘..
MR <

R
Taq(DNA) polymerase ﬂ
(PacMan) TagMan probe A
. a 5'
3 Primer 1
Primer 2
. 3.
5 é—

=



Analytic sensitivity vs clinical sensitivity

- Analytic sensitivity = ability to detect HR HPV DNA

- Nucleic acid amplification tests are very good at analytic sensitivity, i.e. detecting
HPV DNA

- Design features and concurrent typing helps temper the true analytic sensitivity
- Clinical sensitivity = clinically relevant infections due to HR HPV = CIN2/3,HSIL




PCR — Why such a good analytic?
Both sensitive and specific (extremely so)

Sensitivity
- Theoretically one molecule

- Due to amplification 1 copy becomes 34 billion (23°, 2x2x2.....) across 35 cycles of
PCR temperature

Specificity
- A:Tand C:G
- Sequences must match for amplification to happen

- At each location of a primer or probe there is 4 bases to choose from e.g. HPV16
Forward Primer

E2  AACG. CCTGAAATTATTAG

= AACGAAGTATCCTCTCCTGAAATTATTAG

Reverse

E2 (TAMRA)-CAC

- 4AXAXAXAXAXAXAXAXAXAXAXAXAXAXAXAXAXAXAXAXAXAXAXAXAXA X4 Xx4X4

- 1in 288,230,376,151,711,744 chance of random occurrence of those 29 DNA
bases in that order

% - 2 primers, one probe = ~60-90 bases = additive specificity




Realities of PCR test sensitivity

- PCR - has a theoretical sensitivity of detecting one single copy of a DNA target

- IF you get that target in the sample volume that you extract the DNA from (400 uL from 20 mL
PreservCyt that becomes 100 uL of buffer with DNA in it)

- AND IF the DNA molecules in that 100 uL then make it into the PCR reaction vessel (25 uL
into 25 ulL reagents)

- In practice sensitivity is between 1 and 10 copies of target in the PCR reaction tube volume
for real-time PCR

- Why are self collects more sensitive?

- All material in 5 mL, not 20 mL — more chance at lower viral concentrations, and lower Cts in
general (more sensitive)




Poisson distribution effects at low volumes

- Copies of PCR targets vary in the test volume




Sampling and Poisson

Bucket represents the DNA extraction out of 400 uL PreservCyt. “A bucket with several molecules of HPV DNA in it”

P
The cup represents the liquid volume

sampled from the “DNA elution bucket” which
is then added in to the PCR reaction/test well

- The “cup” might get some HPV DNA “s” from the bucket at low DNA concentrations
- LOD quoted for a PCR assay is the amount in the bucket where the cup would get some target 95% of the time

- PCR can still be positive at concentrations lower than LOD even down to one copy — the lower you go the less
chance your “cup” picks up some DNA to go into the PCR reaction — randomness

o




False negative rates and causes

- “Screening” — screening assays are optimised to minimise false negatives; how:
Maximisation of sensitivity minimises false negatives (also why no longer using
microscopy as screen)

- BUT can result in increases in false positives
- Rates of false negative
- 0.12% (1 in 865 Compass Trial) to 0.2%
- Causes of false negatives
- Tiny amounts of HPV and those not making it to PCR reaction

Internal control detects these
-> “Invalid”

- Inhibition of PCR enzyme/process
- Reduction of DNA extraction efficiency }

- Total failure of DNA extraction

o




Appreciate the subtlety?

‘Not detected’
VS
‘Negative’




Potential inhibitors

Other than high concentrations of HR HPV causing competitive inhibition
- As per pack insert

18.
19.

20.
21.

The presence of PCR inhibitors may cause false negative or invalid results.

Cervical specimens often show visibly detectable levels of whole blood as a pink or light brown coloration. These spemmens are processed
normally on the cobas 4800 System. If concentrations of whole blood exceeds 2% (dark red or brown coloration) in cobas® PCR Cell Collection
Media, PreservCyt® Solution or SurePath™ Preservative Fluid, or above 4% in SurePath™ Preservative Fluid treated with cobas Sample Prep Buffer,
there is a likelihood of obtaining a false-negative result. See Interference results for details.

Use of the vaginal moisturizer Replens® has been associated with false-negative results in SurePath™ Preservative Fluid.

Removal of red blood cells from PreservCyt or SurePath specimens through treatment with glacial acetic acid (GAA) has not been validated with
the cobas” 4800 HPV Test. Any use of GAA treatments with the cobas” 4800 HPV Test must be validated by the testing laboratory.




Endogenous interference/inhibition

- Sample-specific potential inhibitors/interfering substances

Table 217
Interference Testing Results with Endogenous Interferents
Interference Observed
SurePath
Interferent Tested Concentrations Tested
PreservCyt SurePath treated w/ cobas
Sample Prep
Buffer

Whole Blood 106, 1.5%, 206, 3%, 49, 6%, 806 v/v Above 20b Above 20 Above 40p

PBMC 10* 10°, 10° cells/mL None None None

. Mucus obtained from standard
Cervical Mucus cervical cleaning procedure None None None




Exogenous interference/inhibition

- Substances of exogenous origin present in sample potentially
interfering/inhibitory

Table 22

Interference Testing Results with Exogenous Interferents

Interferent Description Interference Observed
Contraceptive Gels, Foams None
(| Vaginal Lubricants *Yes ||

Vaginal Douche None
Anti-fungal creams containing 1% clotrimazole, Phenazopyridine

Hydrochloride, 1% Hydrocortisone, 2% Miconazole nitrate, 6.5% None
Tioconazole Ointment, 20% Benzocaine

™

*

\

Replens® (topical anti-dryness gel) produced negative results in replicates of the SurePath
Preservative Fluid 3 x LOD pool. This interference was also seen when SurePath material was

treated with cobas Sample Prep Buffer.




-globin gene - internal control

Detects B-globin
(internal control and
sample collection control)

Translation MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYPWTQRFFE
SFGDLSTPDAVMGNPKVKAHGKKVLGAF SDGLAHLDNLKGTFATLSELHCDKLHVDPE
NFRLLGNVLVCVLAHHFGKEFTPPVQAAYQKVVAGVANALAHKYH

(5 to 3’ seguence of the coding strand)
ccctgtggag ccacacccta gggttggeoca atctactccc aggagcaggg agggcaggag
ccagggctgg gcataaaagt cagggcagag ccatctattg cttacatttg cttctgacac
aactgtgttc actagcaacc tcaaacagac accatggtgc acctgactcc tgaggagaag
tctgccgtta ctgccctgtg gggcaaggtg aacgtggatg aagttggtgg tgaggccctg
ggcaggttgg tatcaaggtt acaagacagg tttaaggaga ccaatagaaa ctgggcatgt
ggagacagag aagactcttg ggtttctgat aggcactgac tctctctgec tattggtcta
tttcccacc cttaggctgc tggtggtcta cccttggacc cagaggttct ttgagtcctt
ggggatctg tccactcctg atgctgttat gggcaaccct aaggtgaagg ctcatggcaa
gaaagtgctc ggtgcocttta gtgatggect ggctcacctg gacaacctca agggcacctt
tgccacactg agtgagctgc actgtgacaa gcotgcacgtg gatcctgaga acttcagggt
gagtctatgg gacccttgat gttttctttc CCCEttctttt ctatggttaa gttcatgtca
taggaagggg agaagtaaca gggtacagtt tagaatggga aacagacgaa tgattgcatc
agtgtggaag tctcaggatc gttttagttt Cttttatttg ctgttcataa caattgtttt
cttttgttta attcttgctt tCTLLtttttt TtCLtctccgc aatttttact attatactta
atgccttaac attgtgtata acaaaaggaa atatctctga gatacattaa gtaacttaaa
aaaaaacttt acacagtctg cctagtacat tactatttgg aatatatgtg tgcttatttg
catattcata atctcoctac tttattttct tttattttta attgatacat aatcattata

Otchain
7

= ‘In-Situ’ control — actually in sample
— Detecting it indicates:
« Sufficient human cells in collection (but ?HPV infected)
* PCR enzyme/reaction did work
* DNA extraction did work and at right efficiency (by Ct value range)
* Proves ‘Not Detected’ results not due to analytic failure

— Only time it’s ok for this IC to be negative is if HPV is detected




What is a Ct/Cp value

Cycle threshold Ct = Crossing Point Cp

Describes the thermal cycle where the fluorescent signal from a positive sample first becomes
exponential/doubles

More target = smaller/earlier Ct e.g. 17
Less target = bigger/later Ct e.g. 35

Intern } Inter
Sample al Target | Target Target Target nal Qs
Test |Target 1| Target 2| Targot 3| Target 4 !
IDIPosntl IDIPooI Type | Flags contr resull Valid otilt | rostl roniitt oot 1Ct I 2Ct ; 3Ct 4 Ct contr Ct
value | value | value | value |ol Ctlvalue
result ] value

Not
114272 HPV170 Preser HPV 16 HPV 18 )

0320 VCyt® Vakd "a"g":’ Yes Negative Positive



Quantitative PCR

Real-Time PCR amplification curve

= These ‘curves’ are all

= behind the scenes in
= 6800 and 4800
Threshold = All we see are Ct values
o T-_-' e
! Baseline
0 é 1I0

Cycle number

% C+ also known as Cp = Crossing Point = copies first double



Quantitative PCR

Curves for different concentrations of target

Target Growth Curves for a Dilution Series Spanning over a 5-log,, Range
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Case 1

GG (Dr SL)
- March 2018 HPV non16/18+ (641021905) - then ‘no partners’

- April 2019 HPV18 (647426781)

- Possibilities:
- Sample-handling error
- Contamination from other sample
- Other HR competitively inhibited HPV18 3/2018
- Contamination from fomites if no partners

o




Non-sexual transmission of HPV

ORIGINAL ARTICLE

Human papillomavirus (HPV) contamination
of gynaecological equipment

Caroline Gallay,1 Elodie Miranda,’ Sonja Schaefer,? Rosa Catarino,?
Martine Jacot-Guillarmod,? Pierre-Alain Menoud,* Frederic Guerry,?
Chahin Achtari,® Roland Sahli, Pierre Vassilakos,® Patrick Petignat?

CSIRO PUBLISHING

Sexual Health, 2016, 13, 1021
http://dx.doi.org/10.1071/SH15089

Penises not required: a systematic review of the potential
for human papillomavirus horizontal transmission that
is non-sexual or does not include penile penetration

Zhiyue Liu®, Tasnuva Rashid”™ and Alan G. Nyitray™®<

THE JOURNAL OF
Obstetrics and Gynaecology Research
doi:10.1111 /jog. 13248 J. Obstet. Gynaecol. Res. Vol. 43, No. 3: 429435, March 2017

Possible non-sexual modes of transmission of human
papilloma virus

Sasidharanpillai Sabeena’, Parvati Bhat?, Veena Kamath® and Govindakarnavar Arunkumar!

!Department of Virus Research, 2Dr T.M.A. Pai Hospital and *Department of Community Medicine, Kasturba Medical College, Manipal
University, Manipal, Karnataka, India



Case 2

KZ (Dr EM)
- 2016 HPV16 + Other HR HPV + (633304896)
- 2017 Not Detected (639146296) — then ‘no partners’

- 2018 Other HR-HPV (7/11/18 retest 10/11/18) (644262085)
- 13/11/18 Other HR-HPV (648683699)

- Possibilities:
- 2017 was a false negative
- 1C was OK - rules out inhibition/interference
- Leaves - ?low levels of HPV, sample homogeneity <6.4 copies of HPV DNA
- If tested 10 times ? positive in some
- 2017 true negative and 2018 = picked up Other HR (new) from fomites
- 2018 is a false positive
- repeat test xVial same though
% - 2018 repeat collection also confirmed result




Case 3

JB (Dr LO)

- 5 March 2019 Other HR HPV (646646053)

- 8 March 2019 Not Detected (646646358)

- Possibilities:

- 5/3/19 False positive
- Ct of Globin: 22.94
- Ct of Other HR HPV: 30.14
- Unable to re-test (discovered October 2019)

- 8/3/19 False negative
- 1C was OK — Ct of Globin: 24.72: rules out inhibition/interference
- Leaves - ?lowered levels of HPV, sample homogeneity <6.4 copies of HPV DNA
- If tested 10 times ? positive in some

- 5/3/19 was true positive, 8/3/19 false negative
- recollection interval too short impacting HPV levels below detection limit / sample homogeneity impact
- Surface epithelium disturbed — 6—12 week interval usual not 3 days

- Globin differences
- +3.3Ct=10 fold less
- 24.72-22.94 = 1.78 = ~5x less cells

% - Cytology cellularity assessment agreed




HPV-negative cervical cancer




A word about HPV-negative cervical cancer

Can we be a bit more specific?

- HPV-independent SCC estimated to represent ~7-11% all cervical SCCs

- HPV-independent adenocarcinoma estimated to represent ~15-38% all
cervical adenocarcinomata




HPV-negative cervical cancer

Gets less and less common depending on the histologic type

- Initially, HPV detection was not sensitive

- Increasing sensitivity and ways to detect HPV

- Adenocarcinoma much more likely to be truly HPV negative
- More accurate classification of cervical tumours




Three plausible reasons for a negative HPV result
1. Real HPV-negative cervical tumour
2. False HPV-negative case

3. Incorrect classification of a non-cervical cancer




Reasons for negative HPV in tumours
Limitations of HPV tests

Sampling errors. Low cellularity tumours; tumours with lots of necrosis; obscuring
blood or lubricant; poor fixation or cytolysis

Low sensitivity of some HPV testing methods applied to formalin-fixed paraffin-
embedded tissues

Histologic misclassification — inclusion of endometrial neoplasms

Low HPV DNA content (viral load) in tumour. Usually loss of targeted HPV

DNA fragment

Cancer caused by low-risk HPV strains

Dedifferentiation and subsequent loss of HPV within the tumour may also alter
HPV assay results




P16 immunohistochemistry

- P16 immunohistochemistry is used as a surrogate marker for HPV
- Most HPV positive tumours show strong diffuse staining

- HPV negative tumours may also be positive

- HPV positive tumours may also be negative







