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Agenda

» SWOT analysis in (secondary) chemoprevention
» Clinical trials till now performed and reasons for failure
» Trials with immunotherapy

» Platform for research: molecular analysis linked to new drug
development; drug repurposing; clinical algorithm

> Patient’s voice



Let’s set the scene:
oral potentially malignant diseases (OPMD)

Source: personal images + images from the web















SWOT analysis on systemic/topical prevention for OPMD

A
- Easy to visit and evaluate
(and inject) - Lack of predictive biomarker:?:
- Serial biopsies feasible - No drug showed to be effective

till now
- Need of long term outcomes

- Window of opportunity trials
- Biomarker analysis

- Toxicity may preclude long - Link between preclinical and
term benefit clinical research

- Trials with no pt selection, - Pt selection
incorrect outcome evaluation - Drug repurposing




A look at a few clinical trials performed so far

(and the reasons for their failures) The New England
Journal of Medicine

©Copyright, 1986, by the Massachusetts Medical Society

Patients randomized to 13-cis-retinoic 1-2 mg/kg/day
or placebo for 3 months and then followed for 6 months 15 RETINOIC AGID IN THE TREATMENT OF ORAL LEUROPLAKIA

Waun Kt Hone, M.D., James Enprcort, M.D., Lorerta M. ITRI, M.D., WiLnELM Doos, M.D.,
Joun G. Batsakis, M.D., Richarp Berr, M.D., StepHANIE FoFonorr, RoBerT Byers, M.D.,

Outcome: clinical and histological changes e et s B Lo DD o 0.

Table 1. Characteristics of Patients with Oral Leukoplakia,

Acoording 1o Troetment Groue. —  Clinical response in 67% vs 10%; dysplasia reverted in
N=20 N=) e 54% vs 10% of the cases
no. of patients 100 —
SE;{.HI& 15 16 3l 2 80
a;"::"‘" j : 'Z ISSUES:
%0.69 'S B Toxicity :
Previous excision of lesions =
Yes z k- 1 Short-term duration £
Histology 3
Aypica byperpai ’ 2 Surrogate effect 5
Moderate dysplasia 3 .
Swﬁﬁ:dgzmnﬁ ; 5 » Lack of Pt selection
A leatol and tobacco 10 10 - criteria Months
Alcohol only 7 4 11 Figure 2. Clinical Response in the 16 Patients Who Responded to
:‘:I:;n;c only g ; 3 Treatment with 13-cis-Retinoic Acid.



A look at a few clinical trials performed so far
(and the reasons for their failures)

Tertiary prevention: retinoids high—> low dose (group 1);
low dose (group 2) or placebo (group 3). Three years Tx.

ORIGINAL ARTICLE

Chemoprevention of Head and Neck Cancer
With Retinoids
A Negative Result

Christopher F. Perry, MD; Maurice Stevens, MD; Ibrahim Rabie, MD; Mary-Ellen Yarker, RN; Julie Cochrane, RN;
Emily Perry, BSc; Robert Traficante; William Coman, MD

Cancer, 2005

Table 3. Second Primary Cancer Occurrence®
Group Second Primary Tumor Synchronous Tumort During the Studyt After the Study§
Intention-to-treat population
1(n=54) 5 (9.3) 2(3.7) 2 (3.7) 1(1.9)
2 (n = 48) 8(16.7) 1(2.1) 4 (8.3) 3 (6.2)
3 (n = 49) 7(14.3) 0 2 (4.1) 5(10.2)
Newer smoker Former smoker Current smoker
o) - or Randomized Phase III Intergroup Trial of Isotretinoin to
= o - N Prevent Second Primary Tumors in Stage I
= 3 2 e ] on-Small-Cell Lung Cancer
= e e - o Non-Small-Cell Lung C
2 © | o | o |
g = = = Scott M. Lippman, J. Jack Lee, Daniel D. Karp, Evereit E. Vokes, Steven E.
E ] < | = ) - S
g - N INCI, 2001
o =7 HR=0.34, =14 Sl HE-G8, =29 a1 HR=1.56, P-01
959 CE= ] o 144 85% CI=0.6 o 117 95% Cl= 109 10 2.2
o =] =
G T = T T L] T T T = T T T T T T
C 1 2 3 & s 0 1 2 3 4 5 o1 2 3 4 5
------ at risk 42 2% g 250 162 63 215 112 15
at sk £ % & 2 168 & 16 12 0

Isotretinoin treatment did not improve the overall rates of SPTs, recurrences, or mortality in stage | NSCLC. Secondary
multivariate and subset analyses suggested that isotretinoin was harmful in current smokers and beneficial in never smokers



A look at a few clinical trials performed so far
( a nd the reasons fO r th e I r fa I / ures ) Treatment of oral leukoplakia with a low-dose of beta-carotene

Patients (no current smokers) randomized to beta-carotene

and vitamin C supplements: A randomized controlled trial

Toru Nagao™??*, Saman Warnakulasuriya?, Tomoyasu Nakamura®, Shinichiro Kato®, Keiichi Yamamoto®, Hideo Fukano?,
Koji Suzuki®, Kazuo Shimozato® and Shuji Hashimoto®

and Vitamin C or placebo for 1 yr and 1 yr follow up.

Int J Cancer, 2015

Outcome: clinical response at 1 and 2 years

Table 1. Demographic characteristics of study participants

The difference in 1-yr response rate was

Experimental arm

13.1% (95% ClI: 8.2—18.0%) and there was

Placebo arm

Variabl (n=23) (n=23) Total . . .
(mean=5D) n ) " () (r=46 no significant difference between groups
Clinico-pathological Clinical type
characteristics
Homogenous 17 (74%) 19 (83%) 36 (78%)
Mon-homogenous 6 (26%) 4 (17%) 10 (22%) ISSU ES-
Histopathology .
No-dysplasia 16 (70%) 17 (74%) 33 (72%) Lack of Pt selection criteria
Mild 5 (22%) 4 (17%) 9 (20%)
Moderate 2 (9%) 2 (9%) 4 (8%) Low numbers
Classification by size Q
— e o e Ineffective (and low dose)
2-4 cm 8 (35%) 6 (26%) 14 (30%) d rug com bo

=& Cm

2 (9%)

2 (9%) 4 (9%)



A look at a few clinical trials perfor

Table. Demographics of the LOH-Positive Study Participants

(and the reasons for their failures)

Participants, No. (%)

Figure 1. Flow Diagram of Study Enrollment

| 379 Registered and tested for LOM

= & LOH Noninformative

375 With classifiable
LOH profiles

l

121 LOH negative
38 Mo prior oral cancer (31%)
83 Prior oral cancer (69%)

254 LOH positive
106 Mo prior oral cancer (42%)

148 Prior oral cancer {58%) 104 Not randomized

85 Declined participation

8 Developed oral cancer prior
to randomization

7 Other eligibility criteria mot met
4 No reason given

75 Placebo 75 Erlotinib

T

150 Eligible fior primary end point evaluation
of oral cancer-free survival (intent to treat)

Placebo Erlotinib
Characteristic {n = 75) (n=75)
Age, median, y o7 57
Sex
Female 33 (44) 32 (43)
Male 42 (56) 43 (57)
Smoking status
Current Q{12 Q(12)
Former 31 {41) i3 (44)
Mewver 35 (47 i3 (44)
Alcohol use
Mo 8 (11) & (8)
Yes 67 (293) &3 (92)
Light drinkimg® 37 (55) 42 (61)
Moderate/heavy drinking® 12 (18) 10 (14)
Missing alcohol amount® 18 (27) 17 (25)
Prior oral cancers, No.
(1] 32 (43) 33 (44)
1 37 (49) 31 {41)
=2 6 (B) 11 (15)
Time from last oral cancer, y
=1 28 (37) 24 (32)
1-3 7 (9) 10 (13)
>3 8 (11) 7(9)
Histologic finding
Hyperkeratosis/hyperplasia 20 (27 18 (24)
Mild/moderate dysplasia 42 (56) 48 (64)
Severe dysplasia 11 {15) B({11)



A look at a few clinical trials performed so far

(and the reasons for their failures)

Figure 2. Oral Cancer-Free Survival (CFS) in Study Participants With Loss

of Heterozygosity in the Erlotinib vs Placebo Study Arms

100

i
80 1\&‘“"‘1
S | Il'-_kT—l__. b
i =% — .
ri L
= 60 | FPSURUHIE -
(=]
=
= 404 Placebo (E/N=18/75)
3 Erlotinib (E/N=22/75)
201
HR, 1.27 (95% Cl, 0.68-2.38)
P=.45
{] T T T T T T T 1
0 12 24 36 48 60 72 84 96
Time, mo
No. at risk
Erlotinib 75 68 49 38 23 13 7 0 0
Placebo 75 63 50 40 31 23 10 2 0

E/N indicates number of participants who experienced a cancer or death
event/total number of participants; HR, hazard ratio.

ISSUES:
Ineffective drug

The 2-hit (LOH and EGFR)

model may explain
activation of pathways

operating downstream and
independently from EGFR

Figure 3. Oral Cancer-Free Survival (CFS) According
to 3 Study Parameters

|E| LOH status

100,
T
T , I
= 80+ b Rt -
o s T,
e o
= 604
[=]
=
2 40 | —— LOH- (E/N=15/121)
% — LOH+ (E/N=066/254)
e 201
HR, 2.19(95%Cl, 1.25-3.83)
P=.01
0 T T T T T T T 1
0 12 24 36 48 60 72 84 96
Time, mo
Mo. at risk
LOH- 121 88 78 66 55 36 21 6 0
LOH+ 254 199 152 113 82 57 28 5 0
EGFR gene copy number status
100 -pog_
ey,
S,
. 80- Ty, e —
E‘ ‘_H_l_‘l._‘-_ .
B L
5 60 3
=
= 40 | —— EGFRFISH- (E/N=21/123)
% — EGFRFISH+ (E/N=26/76)
e 201
HR, 2.11(95%Cl, 1.19-3.75)
P=.01
0 T T T T T T T 1
0 12 24 36 48 60 72 84 96

Time, mo



A look at a few clinical trials performed so far
(and the reasons for their failures) Featured Avice

Randomized, Double-Blind, Placebo-Controlled Phase IIB Trial of
the Cyclooxygenase Inhibitor Ketorolac as an Oral Rinse in

Patients with any leukoplakia 2:1 random: 0.1% ketorolac rinse oropharyngeal Leukoplakia
or 10 ml of placebo rinse solution 2 times/day per 90 days.

Clin Cancer Res, 2004
Outcome: clinical response at 3 months

Table 3 Treatment response by study arm NO d|fference |n Cha nge |n h|st0|0gy
Treatment .
in the 2 groups
Ketorolac Placebo P g p
( Response 0.89
Yes (CR/PR)” 11 6
No (SD/PD) 26 13
Total 37
Response 0.65
R o en ISSUES:
Respamse ¥ S Lack of Pt selection criteria
CR 4 1 5
PR 7 5 12 Low numbers
No 26 13 39 . .
 Total 37 19 6 Ineffective penetration of the
ESponse .
(R ! ! 3 drug through the keratin layer
SD 17 8 25
PD 9 5 14
Total 37 19 56




What about identifying new drugs?

- Phytochemical compounds

Blackberries
“

S
b Phytochemical
L\ % compounds
properties:

-Antioxidants

Resveratrol -Anticancer

-Anti-inflammato




What about identifying new drugs?

- Drug repurposing

LIVERPOO

CEd UNIVERSITY OF h

Py ead

7 LIVERPOOL -
DIAGNOSIS OED MR

SCREEN, PIS, 2-stage CONSENT

w

SCREENING
Clinical Photograph 5mm Punch Biopsy & Blood

) 4

RANDOMISATIOI’(Z:I
SODIUM VALPROATE CONTROL
500mg BD 4/12 (active observation 4/12)

2/12 CLINICAL REVIEW
Blood

b 4

4/12 PRIMARY ENDPOINT
Clinical Photograph
5mm Punch Biopsy & Blood

b 4
6/12 CLINICAL REVIEW

S 2 SAVE

TRIAL END =» ROUTINE CARE

Sodium Valpreate for the
Epigenetic Reprogramming of
High-Risk Oral Egithelial Dysplasia




OPMDs: any role for immune system?

inflammation

ROS/RNS production TGF-B

i &€ Neutrophils * Dendritic cells @ Thi/Th2/Thi7 cells \ ':... A
Tissue injury + DNA damage B >
. . _ Tol- Dendritic cell Tregulatorycells  Invasement into ”".-::'.' )
Genetic Mutations Eplﬂ"lﬁllal Fell . el > S TR : the basement ‘?\53’* . _
Proliferation . . g S L membrane

Increased CD4+ and CD8+
Langherans cells

Lorini et al, Frontiers, 2022; Chaves, Clin Oral Invest; 2019;



Oral Potentially Malignant Disease and the immune system

* Immune response within tumors observed to be strongest at the earliest neoplastic stages

* The role of the PD/1 PD/L1 axis

Cancer cell escapes CTLA-4 inhibitors
immune system
Ipiimumab

Tremelimumahb




Mcungress

A phase 2 study of nivolumab for
high-risk oral leukoplakia

Gienn J. Hanna', Alessandro Villa®, Ruichao Shi', Anne ONeill®, Mofei Liu*, Charles T. Quinn', Reilly K. Curtin', Michelle X
Flynn', Mathaniel 5. Tresster!, Herve Y. Sroussi®, Piamkamon Vacharotayangul, Laura A Goguen®, Donald J. Anning, Jr%, : XX
Eleni M. Rettig*, Vickie Y. Jo*, Kristine Wong®, Patrick Lizotie'”, Cloud P. Paweletz"", Ravindra Uppaluri®, Robert |. Haddad', X 5 W4
Sook-bin Woo* e
DX

1. Department of Medical Oncology. Dana-Farber Cancer Insfitute EARAvA
2. 3ol Silverman Cral Medicine Clinic, University of Califomia San Francisco; Miami Cancer Instifute "iﬂr:
3. Depariment of Data Science, Dana-Farber Cancar Instifute s
4. Division of Oral Medicing and Dentistry, Dana-Farber Cancer Instifute and Brigham & Women's Hospital
5. Division of Otolaryngology-Head and Meck Surgery, Brigham & Women's Hospital and Head and Neck Surgical Oncology,
Dana-Farber Cancer Institute

6. Depariment of Pathology, Brigham & Women's Hospital

7. Beffar Center for Applied Cancer Science, Dana-Farber Cancar Institute

Glenn J. Hanna, M.D. A
Dana-Farber Cancer Institute B i e

Boston, Massachusetts, USA

LX)

BTy

Dana-Farber Hi;};

Cancer Institute



Eligibility & Trial Design

Diagnosis of high-risk HROL

Key Eligibility:

+ 218 years of age

« any smoking or alcohol history
« permits prior early stage HNC
* no prior immunotherapy

« normal organ function
« ECOG PS 0-1

2-3-4 rule

Nivolumab
B (480 mg IV monthly)
B \ for 4-doses

biopsy . \ re-biopsy

Intra-oral photography and target lesion
measurements (up to 3 per patient) at each visit

Primary endpoint:

Leukoplakia regression by biopsy
and measurement (composite
score)

Secondary endpoints:
Safety, tolerability

Time to next head/neck surgery
Cancer-free survival
Owverall survival

Exploratory endpoints:
Circulating and lesion immune
markers

PL defined as multifocal lesions (22) or contiguous lesions 23 cm or a single lesion 24 cm in largest diameter (at least one lesion

with any degree of dysplasia)

ElESMD ™
': B 1 14 III J



ReSUltS ciinical and Pathologic Response

" = developed ClS/oral squamous
cell carcinoma

PD-L1 CPS =20 (grey bars)

o8 3588

Best Overall Response (%)
by Measurements and Pathology

Y

=

=
L

Patient ID

AL B O 53 ) 1 L LIV b £ D e o LD

B

Scresning to start of immunctherapy
B Durabon of immunotherapy dosing

End of immunotherapy 1o re-biopsy

Re-biopsy to last known follow-up

* = first ClSJoral sguamaous call carcinoma




ReS U |tS Safety and Tolerability

Grade 3-4 Toxicity # of patients, Grade 3 Grade 4
N=33 (%)
_ _ Fatigue 18 (55)
Fatigue and diarrhea most common AEs Diarrhea 9(27)
Elevated ALT
Elevated AST
Skin disorder-other
0 Chest Pain
21.2% rate of G3-4 AEs Fiyperglycermia
Hyponatremia
Hepatitis
_ _ . - Elevated cardiac troponin T
Including immune-mediated hepatitis and | Atrial fbrillation/futter

g SR P Elevated total bilirubin
colitis requiring immunosuppression; all Endocrine disorder-other

improved Gastritis
Worst degree

o OO O
AN N N N
—_—
oo OO0 OO
N— N S

JEE QL UL L UL U G O O\ )
N N N e e

1
1
0
1
1
1
1
0
1
1
1
1
1
1
6

_ O OO O OO OO0 0o —~0 o

EEESMD
2022



ANOTHER ACTIVE TRIAL: «IMPEDE»

Tx GROUP

OPMD:
incisional
biopsy and
LOH
assessment

IMMUNOTX
(4 cycles)

\4

F

6 months o

L

L

Incisional or 0

excisional biopsy W
+ LOH assessment

U

P

30 months

Pl: Prof Paolo Bossi




Patient’s characteristics

N N
60 patlents Age Median (range) 66 (34-81)
screened

Male 4 (27)
Never 7 (47)
Ex smoker 2 (13)
16 (27%) LOH Actual 6 (40)

pOSItlve AL Alcohol consumin No 10(67)
8 Yes 5(33)

. Yes 10 (67)

On 9p21 and/or

3pl4 11 (73)

15 (25%) started
treatment

On 9p21 and/or

3pl4
Plus any additional
site

HUMANITAS

CANCER CENTER



—Safety
Non Immune Immune

related — . related

— ]
_ Grade 1-2 n (%) Grade>3 n (%) Grade 1-2n (%) Grade23 n (%)
| e
- e
- Nausea (XD 0
+2 After a median follow up of 14 N o 0
| Anemia | 1) months, only one grade 3-4 AEs was 1(2) 0
1) described, and only one patient had 1(2) 0
1) to stop immunotherapy because of 2(5) 0
toicion |
= T
L TR o |
12 0
12) 0
0 @)

HUMANITAS

CANCER CENTER



CHANGE IN NBI IMAGING

DE |

Name:

Sex: Age:
D.0.B.:
24/06/2021
15:119:14

EEE/mE(0/1)
Eh:A1 Cm:1

Comment:




A lot of questions are coming...

v' Is LOH reversion enough to support a long/term benefit?

v Could OPMD develop other immunological escape mechanisms
under the pressure of immunotherapy?

v' Is ICl action alone enough to drive the cancer interception?
v’ Is a short-term ICI action sufficient or do patients need a boost?

v Are we able to select patients who could benefit from ICI alone
or from tailored treatments?

...let’s wait more mature results and let’s combine data of pts
treated with ICl!



A platform for research

Need to join efforts to build a platform for research:

— Definition of clinical and biomolecular prognostic/predictive factors, to define
tailored populations for clinical trials (high risk pts; treatments at higher probability
of response)

CLINICAL FACTORS:

Size of lesion > 200 mm? PROTEIN MARKERS:
Site of the lesion (lat tongue) Stem Cell Self-Renewal Factors GENETIC MARKERS:
Grade of dysplasia Tumor suppressors (p53) LOH at 3p, 9p,
Heterogenous aspect Other markers (MAGE-A; MET) 4q, 8p, 11q, 17p
Previous OCSCC PD-L1

Female vs male



In new trials for cancer interception, do not forget...

Information needs and oral epithelial dysplasia: Development

. . ) .
> LlSte n to Patle nt's voice and psychometric evaluation of a novel instrument

| Richeal Ni Riordain®® | Stefano Fedele'* | Colin Liew® |

Abdullah Alsoghier-2
Stephen Porter?

Oral disease, 2020

Clinicians are encouraged to assess a patient's information
needs to ensure tailored and patient-centred
communication concerning OED (like OPMD) during all
clinical consultations



Thanks to all of you!

paolo.bossi@hunimed.eu

Paolo Bossi
Medical Oncology and Hematology Unit
IRCCS Humanitas Research Hospital
Humanitas University

HUMANITAS
UNIVERSITY
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