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Epidemiology of HNSCC in FA Patients

* |Increased Risk of HNSCC |.1:

— FA patients face a 500-fold increased risk compared to the general population (Alter et al.,
Haematologica 2018)

Impact of HSCT on HNSCC Risk A\ :

= Post-HSCT, chronic graft-versus-host disease significantly elevates HNSCC risk (Peffault de Latour
et al., Blood 2013).

Early Onset of HNSCC (V):

— Median age of onset for HNSCC in FA patients is ~30 years, nearly half the typical onset age in the
general population (Velleuer et al., Mol Cell Pediatr. 2014).

Nb of patients  Nb of solid tumour Nb of HNSCC Mean Age (all K; HNC)

Alter Cancer 2003 1301 68 (5.3%) 26 (2%) 26; 28
Kutler Blood 2003 754 79 (10.5%) 19 (3%) na
Rosenberg Blood 2003 145 18 (12%) 6 (4%) 289; na
Rosenberg Haematologica 2008 181 12 (6.6%) 2(1.1%) na
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Challenges in Treating Malignancies in FA Patients

* Advanced Stage at Presentation A:

= HNSCC

in FA patients often presented at
advanced stages, leading to a 57% two-year

survival rate (Dos Santos et al., Head Neck 2022).

e Recurrence and Second Primary Tumors [Z1:
= High frequency of second primary tumors and

local relapses even after RO resection (Kutler et
al., Laryngoscope 2016).

* Treatment Complications Due to DNA Repair Defects @):

—> The DNA repair defect in FA patients causes

severe

toxicities

from

cisplatin-based

chemotherapy and potentially radiotherapy.
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Beckham Kutler et al. A Birkeland Masserot
et al 2019 2016 et al. 2011 et al. 2008

Cohort / Institute MSKCC IFAR IFAR SLH
Surgery 8/9 (89%) 30/35 12/12 10/13 (77%)

(86%) (100%)
Systemic treatment  4/9 (44%) 6/35(17%) | 0/13 1/13 (7%)
Radiotherapy
Number 5/9 (56%) 16/35 12/12 3/13 (23%)

(46%) (100%)
Mean dose 62 (42-70) 56 (25-70) | 56 (25-70) 51 (25-70)
Toxicity = 3
Mucositis 1/5 (20%) 9/16 (56%) | 9/12 (75%) 2/3 (67%)
Dermatitis 2/5 (40%) na na na
Dysphagia na 8/16 (50%) | 8/12 (67%) na
Xerostomia 1/5 (20%) na na na
Haematological 1/5 (20%) 5/16 (31%) | 5/12 (42%) na
Premature 1/5 (20%) 5/16 (31%) | 5/12 (42%) 1/3 (33%)

termination

Survival (months) 23 (2-77) 106 34 (0-55) 15 (2.5-46)

(10-178)

\.

Beddok ... Thariat, Oral Oncology, 2019
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Challenges in Treating Malignancies in FA Patients

TABLE L.

Characteristics of the Study Sample. = Mortality Rate: 86% (30 patients) died during the study.
Characteristic Patients
a0 . .
ol No. . = Recurrence Rates:49% (17 patients) experienced tumor
Sex . . .
Female 20 recurrence. Median disease-free interval: 22 months.
Male 13
Complementation group = Types of Recurrence:
A 25
IC . = Local recurrence: 8 patients
G .
] 1 = Neck recurrence: 3 patients
F 1
Untyped 2 = Local and regional: 6 patients
Hematopoietic stem cell transplantation
Yes 13 — Distant metastases: 4 patients
Mo 22
P”O”‘;“’C;?:;r ste ”s = Treatment of Recurrence:12 underwent surgical resection.
La 5] . . .
Oropharym 1 = Survival Rates (Kaplan-Meier Estimates):
Esophagus 1 L
Unknown 1 — 2-year: Cause-specific: 79%, Overall: 71%.
Median age at Fanconi anemia ( 10.4 }
diagnosis n =35 . -
Median age at head and neck 501 = 5-year: Cause-specific: 47%, Overall 39%.
squamous cell carcinoma onset (n = 35)
Median lifespan 354
(n = 30)

Kutler et al. Laryngoscope 2016
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Surgery Outcomes of HNSCC in FA patients

( N\
TABLE .
Characteristics of the Study Sample.
Surgery
Characteristic Patients
30/35 (86%)
Total No. 35
Sex \ y
Female 22
Male 13 7 ~
Complementation group
A 25 . .
c A Neck dissections
. : 19/30 (63%)
G 1
J 1 \, J
P 1
Untyped 2 4 )
Hematopoietic stem cell transplantation
Yes 13 Flap reconstruction
M 22 =
-0 _ 9/30 (29%)
Primary tumor site
Oral cavity 26
\\ ) —
Laryn:x 5]
Oropharynx 1
( \
ESOphags ! » 2 wound infections requiring hardware removal
M;";:T;;: at Fanconi anemia 1014 Post-operative » 1 acute respiratory distress syndrome
diagnosis {n = 35) — complications — = 1hematoma after fibular free flap reconstruction
Median age at head and neck 30.1 7/30 (23%) = 2 pharyngocutaneous fistulas
squamos cell carcinoma onset (n = 35) = 1 marginal mandibular nerve weakness
Median lifespan { 354 } \, J
n = 30

Kutler et al. Laryngoscope 2016
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Radiotherapy Outcomes of HNSCC in FA patients

e “
TABLE 1.
Characteristics of the Study Sample. Radiotherapy
Characteristic Patients 16/35 (45%)
Total No. a5
Sex \. J
Female 22
Male 13 r ~ Eli Lilly and Company, Branchburg, NJ)). One patie.
Complementation group Adjuvant RT: 13 Wh.O received. cqnventional chemotherapy in additifm to |
A 25 . adjuvant radiation was not known to have FA until the
C 4 = Neoadjuvant: 1 development of treatment-related complications, includ-
3 1 Palliative: 2 ing mucositis, persistent myelosuppression, hemorrhage,
G 1 L ) dysphagia, tracheal stenosis, and recurrent aspiration
J 1 neumonia. One patient received conventional chemo-
P 1
Untyped 2 ( h
Hematopoietic stem cell transplantation Median dose: 50 5
ves 13 — Gy (vs 60 - 66 Gy for
No 22 non FA patients)
Primary tumor site
Oral cavity 26 \_ Yy
Laryn:x 5] —
Oropharynx 1 e D
Esophagus 1 ey
L = Grade > 2 mucositis: 56%
M'—'”k”‘}“’” - ! Acute complications Dvsphagia: 50%
edian age at Fanconi anemia 10.4 — — u :
diagnoss n = 35) > 9/16 (56%) ysphagla: obz%
Median age at head and neck 30.1 = Premature termination: 31%
squamous cell carcinoma onset (n = 35) L )
Median lifespan 354
(n = 30) -

Kutler et al. Laryngoscope 2016
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Radiotherapy Outcomes of HNSCC in FA patients

Table 1. Clinical and demographic characteristics of FA-HNSCC

review cohort.

Patients

Age at diagnosis (first primary)

Sex

SCT

FAMNC group

Primary tumors

Primary tumor subsite

Stage

HPV status (primary tumor)

Treatment (primary tumaor)

Patients with recurrence

Total 1ns

Median 28.0 [

10-20 26

21-30 30 Died of disease: 8/22

31-40 29

=41 13

NA 1 i \.

Male 57 Completed Radiotherapy: 11/22 p

fomale o Underwent Further Treatment: 1/22
:i ?4 Alive with New Primary: 1/22

¢ . Alive with NED > 14 Years: 1/22
D2 1 >

F 1 r 7

G 3 .

; : 22/119 FA patients Interrupted/Terminated All succumbed to disease within 20 months
NA > with adjuvant RT Radiotherapy: 6/22 post-surgery

Total 131 ~ .

Oral cavity o1 [ . (-

Pharynx 15 Median Total Dose =

e : 51.8 Gy (usually 60 — Died of Disease: 3/22
sophagus 16

NA 1 66GY)

| 24 \ \.

I 13 Completion Status Unknown: 5/22

1] 14

n{;\ i? Still Undergoing Treatment: 1/22
E’Ei?.ﬁli“ :]5 Alive with Cancer Progression: 1/22
MNA 104

Resection 107

Radiotherapy 48

Systemic 25

Total 43
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Lee et al., Clin Cancer Res 2021
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Chemotherapy Outcomes in FA-HNSCC

J 4

VIR

ChemoRT as Primary or Adjuvant Therapy:

Standard Treatment: Cisplatin-based chemoRT, used due to its efficacy despite high toxicity.

Toxicity Rates of primary chemoRT: Only 25% (2/8 treatment courses) completed without
interruption.

Conventional Chemotherapy Alone:
Toxicity and Termination: All patients receiving chemotherapy alone terminated treatment early.

Common Toxicities: Included pancytopenia, sepsis, liver failure, gastrointestinal issues.

Mortality Rate: 100% of these patients died within 18 months post-diagnosis, underscoring the
severe impact of toxicity on treatment feasibility.

Lee et al., Clin Cancer Res 2021



Other systemic treatment for FA patients with HNSCC

= Cetuximab
Previously popular for its targeted action but declined due to inferior performance compared to cisplatin in recent trials.
Potential Benefits:

— May reduce typical chemotherapy toxicities.

— Suitable for patients intolerant to cisplatin.

J U

= |Immune Checkpoint Inhibitors (ICl):

= Advances in HNSCC Treatment: IClIs like pembrolizumab and nivolumab have revolutionized treatment, especially for
recurrent/metastatic disease (Harrington et al. Phase Ill KEYNOTE-048 Study. J Clin Oncol. 2023)

= FA-HNSCC Considerations:
— Risk of exacerbating graft-versus-host disease (GVHD) in post-SCT patients.
= Usage in FA-HNSCC:
— Ongoing research needed to better understand ICI efficacy and safety in this specific patient group.

= EGFR TKiIs in FA-HNSCC:
= Approved Use: Gefitinib and afatinib have shown promise (Stewart et al. J Clin Oncol. 2009)

Lee et al., Clin Cancer Res 2021



Alternative techniques of radiotherapy to improve healthy tissues
sparing: Proton Therapy

= Electrons

= Photons

Relative dose (%)

Beddok et al. Cancers 2023 Beddok .... Thariat Radiother. and Oncol. 2018
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Proton Therapy vs IMRT for Oropharyngeal Cancer

Radiotherapy and Oncology 120 (2016) 48-55

Contents lists available al ScienceDirect

Outcomes and toxicity of patients treated with IMRT (100) or

Radiotherapy and Oncology

fournal nomenage: waw-theareeniournai.com IMPT (50) for a first primitive of oropharyngeal cancer.
Head and neck radiotherapy . L — [v)
Intensity-modulated proton beam therapy (IMPT) versus @Cwssmrk Defl nltlve RT - 76A)
intensity-modulated photon therapy (IMRT) for patients H
:Nith olroph:ryl:lx cancer — A case rn{ltched anglrysis " NO dlffe rence
WHKE Homandes . JoSeph Criison-, Jack I Lee b Rong Y& - C. David, Faller =, Abdaliah SR Mohamed=. = in OS: HR =0.55[95% Cl: 0.12-2.50] and

Kate A. Hutcheson ¢, Emma B. Holliday ?, Nikhil G. Thaker ?, Erich M. Sturgis ¢, Merrill S. Kies 9,

X onald Zhu” Rade iohan” Stovn | Fronk> = InPFS: HR = 1.02 [95% Cl: 0.41-2.54]

of Oncology; L of Sciences; L of Head and Neck Surgery; “ Department of Thoracic/Head & Neck Medical Oncology;
© Department of Radiation Physics, The University of Texas MD Anderson Cancer Center, Houston, USA;  Department of Radiation Oncology, Institut Gustave Roussy, Villejuif, France;
#Medical Physics Program, The University of Texas Graduate School of Biomedical Sciences, Houston, USA; ™ Department of Clinical Oncology and Nuclear Medicine, University of
Alexandria. Egypt

Table 4
Toxicity analysis for pre-planned endpoints between IMPT and IMRT at various time points, adjusted for patient age (dichotomized at 60 years).
Endpoint During RT 3-months post RT 1 year post RT
IMPTn IMRTn OR(95%Cl) p IMPTn IMRTn OR(95%Cl) p IMPTn IMRTn OR(95%Cl) p
(%) (%) (%) (%) (%) (%)
G-tube presence 12(24) 38(38) 053 0.11 6(12) 23(23) 043 010  1(2) 7(78) 016 0.09
(0.24-1.15) (0.16-1.17) (0.02-1.37)
Weight loss > 20% compared to |- - - - 4(83) 13 0.64 046 | 3(67) 17 0.28 0.06
baseline (13.5)  (0.19-2.11) (193)  (0.08-1.05)
G-tube OR weight loss > 20% |- = = = 9(18) 34(34) 044 005 | 4(8) 22 023 0.01
(0.19-1.0) (247)  (0.07-0.73)
Patient rated xerostomia grade - - - - 21(42) 60 038 0.009 21 (42) 2 063 023
2-3 (61.2) (0.18-0.79) (47.2) (0.30-1.33)
Patient rated fatigue grade 2-3 39(78) 84 0.49 013 20 34 1.1 080 7(146) 17 0.5 017
(86.6) (0.20-1.23) (40.8) (36.2) (0.53-2.27) (22.1) (0.18-1.36)
Emergency room visit 16(32) 32(32) 095 089 - - - - - - - -
(0.45-2.0)
Unscheduled hospitalization 10(20) 21(21) 092 0.84 - - - - - - - -
(0.39-2.2)

OR represent the risk of toxicity in IMPT patients compared to IMRT patients. OR was not calculated for G-tube presence at one year post treatment because no patient was
present in the IMPT group, but a p-value was calculated using a chi-2 Fisher exact test,
Abbreviations: Cl, confidence interval; ND, not determined; OR, odds ratio; RT, radiotherapy.
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Alternative techniques of radiotherapy to improve healthy tissues
sparing: FLASH

.j'%“:_'“"‘?l — Ultrahigh dose-rate FLASH irradiation increases the differential response
ranslationa between normal and tumor tissue in mice
U Rl Vincent Favaudon et al
A - - _ 17-Gy CONV 17-Gy FLASH 30-Gy FLASH
AMAS Sci Transl Med 6, 245ra93 %}153 A Control ~,--Fra;r5 4.5 MeV el 4.5 MeV el
DOI: 10.1126/scitransimed. 73 mrs o
fioag
T= e ;
2 3
Analyse de la fibrose radio-induite @
oo
CONV = v -rays ou 4.5-MeV électrons, 0.03 T=
Gy/s vs. FLASH = 4.5-MeV électrons, 60 Gy/s b
Coupe histologique de poumon de souris P
C57BL/6) irradiés en CONV ou FLASH &g
8
-
sg
3
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Treatment of the first patient with FLASH-radiotherapy

Non
irradié
Hair tollicle & ¥ e =
[ Thickmness 13':'|: o

of the epidermis {um|

= Cutaneous Fold

Ja

FLAH RT
le ; 3 months
[ .:-:-:ir::::;:rﬂrrns |umi|
Bourhis et al. Radiother Oncol. 2019 PMID: 31303340. 3 Clisemous i
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Managing Head and Neck Squamous Cell Carcinoma in FA Patients

CLINICAL CANCER RESEARCH | REVIEW

Treatment of Fanconi Anemia-Associated Head and Neck ™
Cancer: Opportunities to Improve Outcomes -

Rex H. Lee', Hyunseok Kang?®, Sue S. Yom®, Agata Smogorzewska®, Daniel E. Johnson', and

Jennifer R. Grandis'

Localized HNSCC
(stage | & II)

Locally advanced
HNSCC (stage llI,
IVa, IVb)

Recurrent/
metastatic
HNSCC

12/06/2024

FANCORAL study
(thanks to AFMF)

Complete surgical resection, followed by close ENT monitoring

Complete surgical resection, followed by radiation therapy
Consider definitive or adjuvant radiation therapy with cetuximab
Avoid DNA-damaging chemotherapy with radiation

Strongly consider genomic profiling and PD-L1 stain
Consider EGFR targeting systemic treatment

Consider immune checkpoint inhibitor, in non-SCT patients
Avoid DNA-damaging cytotoxic chemotherapy

Lee et al., Clin Cancer Res 2021
FA Europe meeting - management of HNSCC
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