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VPH y cancer anal. Es hora de priorizar el cribado en
poblaciones especiales

Barcelona, 31 de octubre de 2024

Boris Revollo BMD, PhD
Germanslriasi Pujol University Hospital
Infectious Diseases Department
' Germans Trias i Pujol

&
. Hospital



AGENDA

Clinical case
HPV infection and cancer genesis
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Key population for anal cancer screening (without considering HPV

Infection)
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Priority risk groups within the key population for anal cancer screening

Take home messages
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Clinicalcase

¢ J.Misa49year-old MSM, residentin Brasilcurrent smoker, cocaineand cannabis.
-HIVinfection, 1987

-Nadll‘ 52C€V|J.L Table 1: Comparison of Cytological and Histological Classification of Anal Dysplasia
Bethesda Classification System (2014)
Q EVG/c+ ETC/TAE + DRV, (describes cytology obtained atnal Pap)
“HIMVL: < 4@20[:)’ mLy TCD4: 4450el|sluL ASGUS Atypical squamous cells of undetermined significance
ASCH Atypical squamous cells, higjtade squamous
intraepithelial lesion (HSIL) cannot be excluded
06 Basal AnaCytoIogyLSIL — LSIL Lowgrade squamous intraepithelial lesion
A H PVgenotype 11. 16. 33. 52. 58. 59 HSIL Highgrade squamous intraepithelial lesion
’ ’ ’ ’ ’ Cancer T

AnalIntraepithelial Lesion (or neoplasia [AIN])
(describes histology obtained at biopsy)

Atypia T

AIN | Lowgradeanal intraepithelial neoplasia

AIN Il Moderate-gradeanal intraepithelial neoplasia; may be a
low-grade or higkgrade lesion

AIN 111 Highgradeanal intraepithelial neoplasia

CIS Carcinoman situ

Cancer T

NY State Dep. Of Health AIDS Institute
https://www.hivquidelines.org/hivcare/anatdysplasiacancer/



https://www.hivguidelines.org/hiv-care/anal-dysplasia-cancer/

HPVgenotypes tropism and associatedliseases
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HPV16
7906 bp

<
53

EARLY REGION: proteins necessary for viral
replication

LATE REGION: viral capsid proteins

LONG CONTROLREGION: sequences
controlling viral replication & transcription

ORF HPV16 PROTEIN FUNCTION Genus Species | Representative HPV tvpes | Tropism Associated Diseases
E1 origin binding protein, ATPase-dependent helicase al 32 mucosal Heck's disease
involved in genome replication
al 3,10, 28 cutaneous | flat warts
regulator of viral gene transcription, association with 5 5 _ ]
E2 E1 (origin binding), viral genome partitioning ad 2,21,51 cutaneous | comumon warts
Alpha-PV 18.39.45,59. 68 mucosal intraepithelial neoplasia. invasive carcinoma
expressed abundantly as E12E4 fusion protein,
E4 cytokeratin network destabilization, virus release and 16.31.33 35 52 58 mucosal intraepithelial neoplasia. invasive carcinoma
transmission
E5 small transmembrane protein, interacts with EGF ol & 1 wmcousl condylometa acy e
receptor activating mitogenic pathways 13 Heck’s disease
drives cell cycle allowing genome amplification in 1 5.8 12.14.19.20.21. 24 t . Epid dvsplasi
gg  upper epithelial layers, association with EGAP and Plc 5 36.47 cHaneots ‘gnf;::-?;nip -
degradation of p53, PDZ-protein binding, hTert —— .
activation . p2 9,15,17,22, 23,37, 38 cutaneous | Epidermodysplasia
Beta-P\ - . -
verruciformis
drives cell cycle allowing genome amplification in
E7 upper epithelial layers, association with and B3 49 cutaneous | Epidermodysplasia
degradation of pRB, mitotic mutator vermciformis
expressed as E8*E2 fusion protein, acts as a y1 4. 65 cutaneous | Warts
E8 repressor of transcription and replication during the Gamma-PV
viral life cycle 14 60 cutaneous | Warts
major capsid protein, assembles into pentameric ul 1 cutaneous | plantar warts
L1 capsids forming the icosahedral virion (prophylactic Mu-PV
vaccines) n2 63 cutaneous | Warts
L2 minor capsid protein, involved in viral DNA . _ -
encapsidation, facilitates viral entry and trafficking Nu-PV v 41 cutaneous | Warts

HardenM. Eet al. Mutat. Res2017
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Anal CytologyHSIL

Anal CytologyHSIL

Anal CytologyLSIL

Anal CytologyHSIL

Anal CytologyLSIL

Clinicalcase




Clinicalcase

Surgicatreatment of Internal Hemorrhoids(Private Hospital) Squamous cell carcinoma
. (IASCC)
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Clinicalcase

C HIV infection
(Nadir 52cel/ulL)

C Analcancer
T2N1AM1 (1V)




HRHPV genotypes and cancer
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HPV Infection

*HPVs infections are very common and it is estimated that 50-80% of sexually active men and women will acquire a
genital HPV (both high and low risk) in their lives

Antigen processing and presentation by
Langerhans cells

Natural Course of Genital HPV Infection

HrHPVs clear 12-18months

_—Time >

LrHPVs clear 4-9months

o« Naive T cells

Vaccination & Activated T cells
Bl : p # Viral antigen
infection .
First Immune Seroconversion
Lesion Rezmse An1ibedy  1o.L DNA -ve LC taking up and
‘ ‘ l, ‘ ‘ ‘ 5”7-""}"”70' Processing Ag
80-90% chnica
= < remission
Weeks-months Weeks-months LC migrating to lymph node
DNA +ve
10%-209 Viral
DNA -ve ONA+ve persistence }Eresentmg Agin
Productive viral CIN2/3 risk Ly/nph node to naive T cells
infection Recurrent
CINI, warts disease

Peto J et aBr JCancer2004, 91: 943853
M. Stanley / Vaccine 24S1 (2006) St886/22



HRHPV genotypes and cancer

A) INTERNALIZATION OF HR-HPV

Heparan
sulphate

receptors Integrins
a6, B4y B1

Interacction of
L1 with its
repecptors

B) FACTORS PROMOTING INTEGRATION

1 VIRAL COPY g \

OXIDATIVE STRESS
Type 1 (ROS/NOS)

g Integration o) ooo o)
o O

16

YRG SRONRONR
HR-HPV

HOST CELL DNA

1}
0 X 0
”VIRAL GENOME
\ BRD4

DNA DAMAGE
RESPONSE

hm Y78
Type 2
Integration

C) HR-HPV INTEGRATION TYPES

DOVOT Lo M1 ey
QT \\\@ ||"'

lll
e OO rrreerrrerrrrrrrr. HR-HPV genome fragments

HOST DNA  Aaddition 8 kb HR-HPV genome ~ HOST DNA i I
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Host genome ‘

HR-HPV geome Ny
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Type 1 Integration

Type 2 Integration
D) INTEGRATION SITES IN THE HOST GENOME
- HOST :”‘ £l IEH vost XM Host
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From anal dysplasia to cancer.
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HPV16
7906 bp

E1

HPV16 PROTEIN FUNCTION

origin binding protein, ATPase-dependent helicase
involved in genome replication

regulator of viral gene transcription, association with
E1 (origin binding), viral genome partitioning

E4

expressed abundantly as E1*E4 fusion protein,
cytokeratin network destabilization, virus release and
transmission

ES

small transmembrane protein, interacts with EGF
receptor activating mitogenic pathways

drives cell cycle allowing genome amplification in
upper epithelial layers, association with E6AP and
degradation of p53, PDZ-protein binding, hTert
activation

E7

drives cell cycle allowing genome amplification in
upper epithelial layers, association with and
degradation of pRB, mitotic mutator
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expressed as E8"E2 fusion protein, acts as a
repressor of transcription and replication during the
viral life cycle

L1

major capsid protein, assembles into pentameric
capsids forming the icosahedral virion (prophylactic
vaccines)

minor capsid protein, involved in viral DNA
encapsidation, facilitates viral entry and trafficking
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Risk of Invasive Anal Cancer in Hi¥ected subjects With HigiGrade Anal

Dysplasia

Cumulative incidence of invasive anal cancer

0.1+
0.09 +
0.08 +
0.07 + ... .

TABLE 2. Cumulative incidence of SCCA among those with

0.06 + baseline AIN Il diagnosis, unadjusted
0.05 + Time Incidence, % 95% Cl, %
0.04 12 months 1.2 0.7-2.5
0.03 + 24 months 2.6 1.6-4.3
0.02 36 months 3.7 24-56

' 60 months 5.7 4.0-8.1
0.01 AIN Il = anal intraepithelial neoplasia, grade Ill; SCCA = squamous cell carcinoma

of the anus.

0 12 24 36 48 60
Time (months)

FIGURE 1. Cumulative incidence curve for invasive anal cancer
among HIV-infected subjects with anal intraepithelial neoplasia
grade lIl.

ArensY, et alDisColonRectum2019



Participants or Lesions, % [95% CI] (No./Total No.)

Response IRC Treatment AM Arm Risk Difference (95% Cl), % P Value®
Overall CILC rate (primary end point) 62 [48-74] (37/60) 30 [19-43] (18/60) 32 (13-48) <.001
Overall CILC/PILC rate 82 [70-90] (49/60) 47 [33-60] (28/60) 35 (16-50) <.001

Reason for failure

HSIL at index biopsy 25 [15-38] (15/60) 65 [562-77] (39/60) —-40 (-56 to —-22) <.001
Withdrawal (without prior HSIL) 8 [3-18] (5/60) 5 [1-14] (3/60)

Not evaluable at pathology or biopsy 5 [1-14] (3/60) 0 [0-6] (0/60)

refused

Incident metachronous lesions® 47 [33-61] (25/53) 21 [11-34] (12/57) 26 (6-43) 004
Index lesion—level clearance 63 [62-/4] (51/81 47 [30-54] (41/97 001
lesions) lesions)

Goldstoneet al. CID 2019



The Can Ruti Cohort

ANAL CANAL CYTOLOGY

—* NORMAL ABNORMAL: ASCUS, LSIL OR HSIL +_

NEW ANAL CANAL CYTOLOGY HIGH-RESOLUTION ANOSCOPY )
IN 6-12 MONTHS Screening group == Non - screening group -
21.9 (Cl, 2.q70.3) per 10000 PY
l 1.001 M
€—  NORMAL ABNORMAL: ASCUS, LSIL OR HSIL VISUALIZED
LESIONS g 099 | |
l § 107.0 (95% Cl, 46;202.0) per 10000 PY
g N YEs o 0.981
Il_ -
v S 097 Log-rank test, p-value: p=0.027
DIRECTED BIOPSY CONDYLOMATA 2
» 0.96 .
y NORMAL -2 (hazardratio, 0.17; IC 95%, 0.63.86).
AIN-1 AIN-3
1 0.95 ' '
INFRARED COAGULATION OR SURGERY el o 25 5 75 1 0
NUMEEr A, e B 1242 828 538 413

~+-1420 1042 666 429 344

NEW ANAL CANAL CYTOLOGY :
IN 6-12 MONTHS Time (years)

Non-parametric survival curves (kaplan-meyer) of each cohort.

4+ NORMAL ABNORMAL: ASCUS, LSIL OR HSIL —p ReVOI IO et al ’ CI D 20 19




the
ANCHOR

C Phase 3 trial at 25 U.S. sites. HIV+ Men and Women over 35
Screened for HSIL -1 study org
C Treatment: officebased HSIL! - g —
ablative procedures, ;’“" i s
ablation or excision under
_ Enrolled and Not
anesthesia, or the Randomized Enrolled |
administration of topical \4 \4 @
fluorouracil or imiquimod. Monitoring Arm Intervention Arm
Every 6 Months: Every 6 Months:
»{* Digital Rectal Exam * Digital Rectal Exam |
» Anoscopy » Anoscopy
* Biopsy (if needed) * Biopsy (if needed)
» Anal Swab * Anal Swab
« Blood Sample * Blood Sample
» HSIL Removed
v v 4 v
| Cancer Cancer Cancer Cancer |_|
Not Found Found Found Not Found
v v
Exit Study
S bl Referred for Evaluation
d/or Treat t
Palefsket al, N EnglNled 2022;386:227382 fndior Tieatye




The ANCHOR stuayOutcomes € Hlignor I

100+ 3.0+
0] I It Rate of progression to cancer:
3 507 P=0.03 by log-rank test o= 402 per 100,000 PY (9384, 2620 616)
. —— 173 per 100,000 PY (95% ClI, 90 to 332)
E 60— -
E 50
'% 40- 1.0
T - 051 Cumulativeincidence of progression
Y 201 . to anal cancer at 48 months
10 0 6 12 18 24 30 36 0 48 e — 1 . 8%
i i T T T ﬁ
° 0 6 12 18 24 30 36 42 48 * O . 9%
Months
NOT at Risk_ _ Invasive Anal Cancer (Median Follow-up, 25.8 Mo)
Active monitoring 2219 1856 1671 1459 1238 992 758 572 407
Treatment 2227 1871 1655 1473 1224 989 753 557 409 T————
C Electrocautery ablation 83.6% i

C Infrared coagulation in 4.8% j 9 .
C Ablation or excision under anesthesia 2.3%
C Topical fluorouracil /imiquimod 4.5% /0,5% Palefsket al, N EnglNMed 2022;386:22782




The ANCHORSupplementary Appendix ANCHOR I

study.org
Randomized population N=4,446 The proportionathazards model showed
Treatment arm Active monitoring arm . .
N=2,227 N= 2,219 that the time to progression to anal cancel
(meciian, Interquartle range)® poz o%-e2) 07 (410-837) was associatedvith lesion size(hazard
S T — ratio, 5.26; 95% CI, 2.54 to 10.83)t not

randomization N (%)

Nadir CD4 cells/uL with nadir CD4 counthazard ratio, 1.93;
<200 cells/uL 1130 (50.7) 1121 (50.5) 05065 Cl. 0.88t0 4 23)
>200 cells/uL 7y M . .

1097 (49.3) 1098 (49.5)

HSIL size at screening
>50% of anal canal/perianal region 285 (12.8) 282 (12.7)

<50% of anal canal/perianal region 1942 (87.2) 1937(87.3) C 1047 per 100,000 perseyears >50%
HSIL size and nadir CD4 ¢ 185 per 100,000 persepears <50%

combination
HSIL size >50% of anal
canal/perianal region
Nadir CD4 <200 cells/uL 165 (7.4) 163 (7.4)
Nadir CD4 >200 cells/uL 120 (5.4) 119 (5.4)

HSIL size <50% of anal
canal/perianal region

Nadir CD4 <200 cells/uL 965 (43.3) 958 (43.2) Developed cancer | Did not develop cancer
Nadir CD4 >200 cells/uL N=30 N=4 416
<200 cells/uL 21 (70.0) 2230 (50.5)

>200 cells/uL 9 (30.0) 2186 (49.5)
Lesion size at randomization N (%)

>50% of anal canal/perianal region
<50% of anal canal/perianal region

554 (12.6)
3862 (87.4)




Prioritization Matrix
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Anal CancerPLWH vs generglopulation.

i 7 S
56,5 x 100.000 PY 4&’% ,ﬂw%;“'“ﬁ
W e
?
| <2x 100.000personyears I

—

MSM: 131 x 100.00@ersonyears
MSW: 46 x 100.00@ersonyears
Women 30 x 100.000personyears

“—

Koroukian et al, Cancer 2022;128(10):12895
Mahale P, et al CID 2018; 675D
SilvelbergvJ, et al. CID 2012; 7:102634



Anal CancerPLWH vs generglopulation.
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Clifford et alint JCancer2021:148:387



Progression risk to HGAIN in HIV+ MSM
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DePokomandyA, et al. CID 2011



