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Background

* Cutaneous squamous cell carcinoma incidence increasing steadily
* 200% increase since 1990

* Most curable with minor surgery

* Small percentage develop into larger cancers or with regional disease
* Treatments potentially disfiguring
* Adjuvant XRT
* QOLissues
* Cemiplimab
* PD-1 inhibitor
* FDA approved for recurrent or metastatic cutaneous SCC

* Objective response rates of 44-50%
* Pilot data in stage Ill or IV ¢SCC: pCR 55%

8/26/23
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Study Design and Treatment

* Phase 2, multicenter, single- Figure $1. Study design
group, nonrandomized study
« Australia, Germany and United =
States 1
* 2 parts: e Lo

* Neoadjuvant cemiplimab***
* Optional adjuvant cemiplimab, XRT —

or observation o e ] o
* |V cemiplimab 350mg g3 weeks |

for 4 doses

* Or until unacceptable SE,
progression, withdrawal of

consent
8/26/23
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Neoadjuvant Cemiplimab for Stage Il to IV Cutaneous Squamous-
Cell Carcinoma

8/26/23

AJCC8

Inclusion Criteria 2

g

* Stage Il (at least 3cm), llI, IV ¢SCC

* Resectable and primary surgery =
would be recommended
* No metastasis

* 18+
* ECOG 0/1
* No history of radiation for ¢SCC

e At least one measurable lesion
by RECIST 1.1 .

8/26/23
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Tumor <2 cm

Tumor >2 cm but <4 cm

Tumor >4 cm or minor bone erosion or PNI or
deep invasion

Tumor with gross cortical bone/marrow invasion

Tumor with skull base invasion and/or skull base
foramen involvement

Metastasis in a single ipsilateral lymph node
<3 cm and ENE (-)

Metastasis in a single ipsilateral or contralateral
lymph node <3 cm and ENE (+) or a single
ipsilateral node >3 cm but <6 cm and ENE (=)

Metastasis in a multiple ipsilateral lymph nodes
<6 cm and ENE (-)

Metastasis in bilateral or contralateral lymph
nodes <6 cm and ENE (-)

Metastasis in a single lymph node >6 cm and
ENE (-)

Metastasis in a single lymph node >3 cm and
ENE (+) or multiple ipsilateral, contralateral or
bilateral nodes, any with ENE (+)

T1, N0, MO
T2, N0, MO

T3 or N1, MO

T4 or N>2 or M1

Hollings Cancer Center

An NCI-Designated Cancer Center

Neoadjuvant Cemiplimab for Stage Il to IV Cutaneous Squamous-
Cell Carcinoma

* Primary
* Pathologic CR

* Secondary
* Pathologic major response

* Less than 10% of surgical specimen
is viable tumor cells

* Objective response on imaging
* Adverse events

* Independent review
* Central lab

* 2 non-investigator pathologists
* Adjudicated if needed (10 cases)

8/26/23

End Points and Statistical Design

* Exploratory analyses
* PD-L1 expression >1%
* Tumor Mutational Burden

» Powered for 72 patients to reject
null hypothesis
* pCR in 25% of patients
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Figure S2. CONSORT diagram
101 entered screening

21 screen failures

* 16 did not meet eligibility criteria
* 4 withdrew consent

* 1 other

v

80 enrolled

v
79 received =1 dose of
cemiplimab 350 mg Q3W

9 did not undergo surgery

¢ 3 withdrew consent

2 death due to an adverse event
2 inoperable progressive disease
1 lost to follow-up

1 non-compliant with protocol visits

v

70 completed surgery
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Tumor stage at screening — no. (%) 1
Table 1. Characteristics of the 79 Patients at Baseline.* ™ 23 (29
Tis 1@
Characteristic Value n 405
Median age (range) — yr 73 (24-93) T2 10 (13)
Male sex—no. (%) @ 67 (85) T3 39 (49)
Race — no. (%)} T4a 2(3)
White . 69 (87) Node stage at screening — no. (%)}
Other 2(3) NX 1)
Not reported 8 (10) No 31(39)
Not Hispanic or Latinx— no. (%) 74 (94) (i L21(1e)
Primary tumor site — no. (%) N2g 1449
N2b 9 (11)
Head and neck . 72 (91)
N2c 1@
Trunk, arms, and legs 709 N3q 1)
Stage group — no. (%)% N3a 1Q)
U 5(6) N3b 11 (14)
i . 38 (48) ECOG performance-status score — no. (%) |
v (M0) @ 36 (46) 0 60 (76)
1 19 (24)
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Results

e 17 (22%) patients did not receive all 4

plannEd oses of cemlpllmab 100+ M Pathological Pathological No pathological complete No pathological
+  Progression on imaging (8) 80 complete major response or pathological evaluation
L. . response response major response
¢ Clinical progression (3) 60
*  Presumably remainder were AE’s Progressive
) 40+ disease on
*  9(11%) did not undergo surgery sod s imaging
* 5 partial response
0

* 3 declined surgery

of Target-Lesion Diameters on Imaging

Best Percentage Change from Baseline in the Sum

¢ 1lost to follow-up —20-
¢ 1died from MI wd T E
¢ 3disease progression response
B -60- on imaging
e 1diedof AE
-80
¢ pCRin 40/79 (50.6%) patients
-100
* Major pathologic response 10/79 (13%) Patients
patients
8/26/23
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Results

¢ Imaging criteria

*  Complete response 5/79 (6.3%) PATIENTS WHO PROCEEDED TO SURGERY AFTER

« Partial response 49/79 (62%) NEOADJUVANT CEMIPLIMAB (N=70)

. Sta ble disease 16/79 (2042%) IMAGING-BASED PATHOLOGICAL
RESPONSE PER RECIST 1.1 RESPONSE PER ICPR

*  Progressive disease 8/79 (10.1%)

- CR, n=30; MPR, n=8
+ 9 months average follow-up - T T ez
. No recurrence noted Non-pCR/MPR, n=6
¢ PD-L1>1% in 51% of patients PCR, n=5; MPR, n=2
¢ 20% pCRin PD-L1 negative R ——. ]_’ SIS P
*  54% pCRin PD-L1 positive

¢ TMB not associated with efficacy

* Trend toward higher TMB with better
pCR

8/26/23
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Safety

* 87% AE (13% grade 3 or higher)
* Fatigue, diarrhea, nausea, rash
* 72% related to treatment
* Grade 3: 8 patients
* Grade 4: 2 patients
* Grade 5: 4 patients
* CHF exacerbation 93y/o (2 doses cemiplimab) — possibly related

* MI 85y/o (3 doses)
* MI 73 y/o (7 weeks after one dose, progressive disease)
* COVID pneumonia 82 y/o (postop)

8/26/23

Neoadjuvant Cemiplimab for Stage Il to IV Cutaneous Squamous-
Cell Carcinoma

SC Hollings Cancer Center

Medical University
of South Carolina

Limitations

» Absence of a control group
* Lack of randomization

* Short follow-up

* Homogenous group

* Lack of reporting of extent of surgery
* Any changes based on neoadjuvant treatment?

8/26/23
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Takeaways

* Strong but small study

* Already changed and/or reinforce practice patterns
* However better phase 3 data needed

* Questions remain unanswered
* Does the extent of surgery change?
* How does adjuvant therapy change?
* Are there patients who can avoid surgery altogether?
* How is prognosis affected?

* 42 month follow-up of smaller pilot study
« Of 15 responders, no recurrences; of 5 non-responders 3 recurrences despite adjuvant therapy

8/26/23 Ferrarotto R, JAMA Oto Aug 2023
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Neoadjuvant-Adjuvant or Adjuvant-Only
Pembrolizumab in Advanced Melanoma

S.P. Patel, M. Othus, Y. Chen, G.P. Wright, Jr., K.J. Yost, J.R. Hyngstrom,
S. Hu-Lieskovan, C.D. Lao, L.A. Fecher, T.-G. Truong, J.L. Eisenstein, S. Chandra,
J.A. Sosman, K.L. Kendra, R.C. Wu, C.E. Devoe, G.B. Deutsch, A. Hegde,

M. Khalil, A. Mangla, A.M. Reese, M.I. Ross, A.S. Poklepovic, G.Q. Phan,
A.A. Onitilo, D.G. Yasar, B.C. Powers, G.C. Doolittle, G.K. In, N. Kokot,
G.T. Gibney, M.B. Atkins, M. Shaheen, J.A. Warneke, A. Ikeguchi, J.E. Najera,
B. Chmielowski, J.G. Crompton, J.D. Floyd, E. Hsueh, K.A. Margolin, W.A. Chow,
K.F. Grossmann, E. Dietrich, V.G. Prieto, M.C. Lowe, E.l. Buchbinder,

J.M. Kirkwood, L. Korde, J. Moon, E. Sharon, V.K. Sondak, and A. Ribas

8/26/23
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Background

Nivolumab: 154 events/453 patients

| Hazard ratio, 0.65 (97.56% Cl, 0.51-0.83) R S
0] P00t Ipilimumab: 206 events/453 patients

e Standard of care for

Recurrence-free Survival (%)
8

204
melanoma has long been 3 —
s u rge ry No. at Risk e
« Followed by risk-adapted s Zowomomowm oz om0
adJuVa nt thera py A Overall Intention-to-Treat Population o v et
* PD-1 blocking antibody therapy % paer BB ovagan

0 P<0.001 by stratified log-rank test

adjuvant considered standard
for stage 2b and above

Pembrolizumab

Percent of Patients Alive and
Recurrence-free
3

Weber J, NEJM 2017 o 3 6 s 12 15 18 2 2
’ Months
Eggermont AMM, NEJM 2018 !

No. at Risk

Pembrolizumab 514 438 413 392 313 182 73 15 0
8/26/23 Placebo 505 415 363 323 264 157 60 15

e

Neoadjuvant-Adjuvant or Adjuvant-Only Pembrolizumab in

Advanced Melanoma

Background

* Anti PD-1 therapy success in adjuvant setting suggests blocking
immune checkpoint generates a systemic immune response

* Tumor infiltrating T-cells would be removed by surgery

* Hypothesis that neoadjuvant may activate more antitumor T-cells than
if same drug administered adjuvantly

* SWOG S1801: clinically detected, resectable stage Ill or IV melanoma

8/26/23
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Methods

Inclusion criteria

18 or older

Cutaneous, acral or mucosal melanoma
Stage I1IB — IVD or oligometastatic stage IV
Measurable disease by RECIST
Non-recurrent

8/26/23
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Trial design

Open-label phase 2 trial
Randomized

® 200mg pembrolizumab IV g3 weeks x 3 doses
pre-operatively followed by surgery and 15
adjuvant doses

o Surgery followed by 200mg pembrolizumab IV
g3 weeks x 18 doses

Primary outcome: event-free survival (disease

progression, toxic effects of treatment that

precluded surgery, inability to resect all gross

disease, disease progression, recurrence of

melanoma after surgery or any death)

Advanced Melanoma

Statistics

* Final analysis after 104 events
* 81% power to detect HR of 0.64

* Randomly assigned in a 1:1 ratio

8/26/23
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Table 1. Characteristics of the Patients at Baseline.

Neoadjuvant-Adjuvant Group  Adjuvant-Only Group
(N=154) (N=159)

Characteristic
. . . Median age (range) —yr 64 (19-90) 62 (22-88)
Patient characteristics
Female 62 (40) 48 30)
Male 92 (60) 111 (70)
Zubrod's performance-status score — no. (%)%
0 113 (73) 125 (79)

1 3925 33 (21)

* 313 patients from 90 sites : :

LDH level —no. (%)

. . Low or normal 132 (86) 138 (87)
* 154 neoadjuvant-adjuvant 209 a0
Disease stage — no. (%)§
. = EXT
2 Wlthd rew e 69 (45) 74 (47)
. o 9(6) 10 (6)
* 159 adjuvant w o o
. Primary melanoma subtype — no. (%)
L] 7 Wlth d r‘ew iu\z‘ncous or unknown 143 :;3) 152 Sf)
Mucosal 403) 0
* 14.7 months of follow-up T
Yes 56 (36) 46 (29)
No 50 (32) 58 (36)
Unknown 46 (30) 55 (35)
BRAF mutation status — no. (%)
Mutated 4127) 38 (24)
Wild-type 62 (40) 64 (40)
Unknown 51(33) 57 (36)
Previous BRAF and MEK adjuvant therapy — no. (%)
‘o -
No 151 (98) 158 (99)
Previous radiotherapy — no. (%)
Yes 21 1()
8/26/23 No 152 (99) 158 (99)
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Methods

* Inclusion criteria
e 18 or older
* Cutaneous, acral or mucosal melanoma
 Stage IlIB—1VD or oligometastatic stage IV
* Measurable disease by RECIST
* Non-recurrent
* Trial design
* Open-label phase 2 trial
* Randomized
* 200mg pembrolizumab IV g3 weeks x 3 doses pre-operatively followed by surgery and 15 adjuvant doses
« Surgery followed by 200mg pembrolizumab IV g3 weeks x 18 doses

. Primarg outcome: event-free survival (disease progression, toxic effects of treatment that

precluded surgery, inability to resect all gross disease, disease progression, recurrence of melanoma
after surgery or any death

8/26/23
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Statistics

* Final analysis after 104 events
* 81% power to detect HR of 0.64

* Randomly assigned in a 1:1 ratio

8/26/23
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W Stage 1118
W Stage llIC
[ Stage 11D or IV

Results

* 105 events
* 38 neoadjuvant-adjuvant, 67 adjuvant-only

* 2-year event free survival
* 72% neoadjuvant-adjuvant (14 deaths)
* 49% adjuvant (22 deaths)
* No differences in subgroup analysis

* 127/144 (88%) in neoadjuvant group
un d erwe nt su rg e ry Figure 3. Overall Response in the Neoadjuvant-Adjuvant Group.

The waterfall plot shows the maximum percentage change in the size of target lesions from baseline in patients who

Disease progression

Objective response

Percent Change in Tumor Measurement from Baseline

H were assigned to receive both neoadjuvant and adjuvant therapy. Each bar represents 1 patient, and the dark green,
° 2 w It h d rawa I Of CO n Se nt blue, and light green bars indicate the disease stage at the time of enrollment in patients who underwent imaging
. after compl d therapy. The thresholds for objective response (230% decrease) and dis-
¢ 1 toxic effects ease progression (>20% increase) according to Response Evaluation Criteria in Solid Tumors, version 1.1, are shown.
. . The purple bars indicate 3 patients (1 in each disease-stage subgroup) who had clinical disease progression without
* 12 disease progression a followrep tumor imaging {8 patient) or d necadjuvant therapy early because o taric sfocts
. . oy (2 patients; 1 underwent surgery without imaging and 1 did not undergo surgery). Data from 10 patients who were
* 1 coexistin g con ditions still receiving neoadjuvant therapy and 2 patients who withdrew consent immediately after randomization are ex-

cluded from this figure.

* 1 CR who declined surgery : .

8/26/23

11



8/26/23

E\MUsC | Hollings Cancer Center Neoadjuvant-Adjuvant or Adjuvant-Only Pembrolizumab in

Medical University

A ———— Advanced Melanoma

Toxicity

* Grade 3 or 4 events
* Neoadjuvant-adjuvant
e 11/152 (7%) related to neoadjuvant pembrolizumab

* 9/127 (7%) related to surgery
* 12% related to adjuvant pembrolizumab

* Adjuvant

¢ 5/141 (4%) related to surgery
* 14% related to adjuvant pembrolizumab

* No deaths related to pembrolizumab in either group

8/26/23
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arolin

Takeaways

* 23% improvement event-free survival with neoadjuvant + adjuvant
pembrolizumab in resectable stage Ill or IV melanoma

* <10% disease progression with inability to undergo surgery
* Reasonable toxicity profile
* Standard of care changed based on phase Il data

8/26/23
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Association of comprehensive thyroid cancer marker profiling with
tumor phenotype and cancer-specific outcomes

Background

ROM
if NIFTP

2017 Bethesda System for Reporting Thyroid Cytopathology

ROM
if NIFTP is

Diagnostic Category not cancer | cancer Management
. Nondla_gnostlclunsaﬂsfactory 5-10% 5-10% Rep_eat_ fine needle
° M o lde(f: u I a r tesltl r}-go ( MT) hta S beke n z::lzgrds':)tzimen ?13):::1?&“;;:;09
used for nearly 10 years to risk- Other:Obscuring factors
St ra t I fy In d ete rmin ate t hy rol d g::llg:follicular nodule o oo E:::ﬂ:?l:guasﬁ\fli"ow-up
no d u | es on CytO | Ogy Chronic lymphocytic (Hashimoto) thyroiditis,
i clinical setti
* Kn owledge of mutational patterns m,pmper o _se n?‘“.y?‘d""s
i n ther i Ca n Ce r h a S a dva n CEd :m:ﬁl::mmned significance/ 6-18% 10-30% ?ei;:;ag! I;l:A, molecular
’ RAS/RAF B IeSS aggre.SSive snl;g::zll:lrl: :::)? fsglugcular neoplasm 10-40% 2 :‘ggleect;glri;teslinq,
* BRAF —more aggressive (Specily if Hirhle el type)
* TERT — more a ggres sive Suspicious for malignancy 45-60% | 50-75% | Lobectomy or near-total
thyroidectomy
* NTR K/ R ET - ta rgeta b I e Malignant 94-96% 97-99% Lobectomy or near-total
* Unclear whether preop MT can Moty Py cariroms s
predict histopathologic features Undforntte et crnma
and cancer-specific outcomes Suamous ol achoma
Metastatic malignancy
Non-Hodgkin lymphoma
8/26/23 Other
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Methods
. Thyroidectomy for
* Retrospective cohort primary thyroid cancer

e TT or HT for thyroid ca
*  Preop MT as part of routine clinical care
e Exclusion:

* Recurrent disease

858 No MT performed

¢ Medullary thyroid cancer N=632
¢ NIFTP
. . . MT performed
. Distant metastasis at presentatlon
e Stratified by Thyroseq v.3.0
e Low-risk | | 3 Unsatisfactory specimen
*  RAS and RAS-like alterations (BRAF K601E, 51 No molecular alterations identified
PAX8/PPARG)
* Intermediate risk
BRAF V60OE, BRAF-like alterations, BRAF- N=578
like GEAs Analytic cohort
e High risk
. TER'l; TP53, PIK3CAfDICER1 with high-level Figure 1. Patient selection schema. MT, molecular testing.
CNAS

8/26/23
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Methods

» Stratified by Thyroseq v.3.0
*  Low-risk
* RAS and RAS-like alterations (BRAF K601E, PAX8/PPARG)
* Intermediate risk
*  BRAF V600E, BRAF-like alterations (ETV6/NTRK fusion), BRAF-like GEAs
* Highrisk
e TERT, TP53, PIK3CA, DICER1 with high-level CNA’s
* Primary outcome

* Thyroid cancer recurrence
* Structural or biochemical

8/26/23
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_ Bethesda, Bethesda System for Reporting Thyroid Cytopathology. I

Hollings Cancer Center

An NCI-Designated Cancer Center

Results

578 patients included
Most with
indeterminate thyroid
nodules

86.5% PTC on histology
Most had total
thyroidectomy (69.9%)
9.1% recurrence rate

Average follow-up of 19
months

Association of comprehensive thyroid cancer marker profiling with

tumor phenotype and cancer-specific outcomes

8/26/23

Table I
Patient and perioperative characteristics of the entire cohort and by molecular risk group
Total (n = 578) Molecular risk groups P
Low (n = 288) Intermediate (n = 217) High (n = 73)
Age, mean (SD) 50.7 (17.0) 51.4(16.0) 44.8 (16.1) 65.1(14.2) <.001
Female, n (%) 430 (74.4) 229 (79.5) 157 (72.4) 44 (60.3) 002
Preoperative levothyroxine use, n (%) 64 (11.1) 32(11.1) 24 (11.1) 8(11.0) 1.00
Surgeon specialty, n (%) 19
Endocrine 396 (68.5) 197 (68.4) 156 (71.9) 43 (58.9)
Otorhinolaryngology 175 (30.3) 86 (29.9) 59 (27.2) 30 (41.1)
Other 7(12) 5(1.7) 2(0.9) 0(0.0)
Bethesda category, n (%) <.001
VI 117 (20.2) 2(0.7) 91 (41.9) 24(32.9)
v 58 (10.0) 8(2.8) 44 (203) 6(8.2)
v 155 (26.8) 101 (35.1) 31(14.3) 23 (31.5)
n 225 (38.9) 172 (59.7) 42 (19.4) 11(15.1)
1/1i/not performed 23 (4.0) 5(1.7) 9(4.2) 9(123)
Total thyroidectomy, n (%) 404 (69.9) 149 (51.7) 191 (88.0) 64 (87.7) <.001
Central neck dissection, n (%) <.001
Prophylactic 90 (15.6) 15 (5.2) 59 (27.2) 16 (21.9)
Therapeutic 48 (8.3) 2(0.7) 30 (13.8) 16 (21.9)
Lateral neck dissection, n (%) 48 (8.3) 1(0.4) 31(143) 16 (21.9) <.001
Median tumor size (IQR), cm 1.9 (1.1-3.0) 2.0 (1.0-3.0) 1.6 (1.1-2.5) 35(20-53)  <.001
Tumor <1 cm, n (%) 110 (19.0) 69 (24.0) 37 (17.1) 4(5.5) 001
Metastatic disease at presentation, n (%) 15 (2.6) 0(0.0) 3(1.4) 12 (16.4) <.001
Postoperative radioiodine, n (%) 195 (33.7) 40 (13.9) 107 (49.3) 48 (65.8) <.001
Postoperative complications, n (%) .08
Emergency room visit 4(0.7) 2(0.7) 1(0.5) 1(1.4)
Hematoma 5(09) 2(07) 1(0.5) 2(27)
Hypocalcemia 24 (4.2) 6(2.1) 12 (5.5) 6(82)
Recurrent laryngeal nerve paresis 27 (4.7) 8(2.8) 13 (6.0) 6(8.2)
Surgical site infection 5(09) 4(1.4) 1(0.5) 0(0.0)
Urinary tract infection 1(02) 1(0.4) 0(0.0) 0(0.0)
Other 8(1.4) 2(07) 4(18) 2(27)
Long-term complications, n (%) 03
Hypocalcemia 4(07) 0(0.0) 3(1.4) 1(14)
Recurrent laryngeal nerve paresis 9(1.6) 1(04) 5(23) 3(4.1)
Other 3(05) 0(0.0) 2(0.9) 1(14)

8/26/23

Table I
Histopathologic characteristics and outcomes of the entire cohort and by molecular risk group
Total (n = 578) Molecular risk groups P
Low (n = 288) Intermediate (n = 217) High (n = 73)
Histologic type, n (%) <.001
Papillary, classic 255 (44.1) 78 (27.1) 157 (72.4) 20 (27.4)
Papillary, follicular variant 188(32.5) 171 (59.4) 15(6.9) 2(2.7)
@ Papillary, high risk” 57 (9.9) 9(3.1) 33(15.2) 15 (20.6)
Oncocytic/Hiirthle cell 37(6.4) 16 (5.6) 11(5.1) 10(13.7)
Follicular 15 (2.6) 12 (42) 0(0.0) 3(4.1)
Poorly differentiated 18(3.1) 2(0.7) 1(0.5) 15 (20.6)
o Anaplastic 8(1.4) 0(0.0) 0(0.0) 8(11.0)

Bilobar, n (%) 110 (19.0) 36 (12.5) 57 (26.3) 17 (23.3) <.001
Multifocal, n (%) 209 (36.2) 103 (35.8) 82 (37.8) 24 (32.9) 74
o Extrathyroidal extension, n (%) <.001

Microscopic 73 (12.6) 6(2.1) 56 (25.8) 11(15.1)

Gross 41(7.1) 1(0.4) 17 (7.8) 23(31.5)
Involved margins, n (%) 74 (12.8) 6(2.1) 44(20.3) 24(32.9) <.001
Vascular invasion, n (%) 74 (12.8) 18 (6.3) 26 (12.0) 30 (41.1) <.001
Lymphatic invasion, n (%) 145 (25.1) 16 (5.6) 96 (44.2) 33 (45.2) <.001
Central nodal disease, n (%) 102 (17.7) 5(1.7) 75 (34.6) 22 (30.1) <.001

@ Lateral nodal disease, n (%) 43 (7.4) 1(04) 31(14.3) 11(15.1) <.001

AJCC prognostic stage, n (%) <.001

1 499 (86.3) 275 (95.5) 194 (89.4) 30(41.1)

1 62(10.7) 13 (4.5) 21(9.7) 28 (38.4)

il 8(1.4) 0(0.0) 2(0.9) 6(8.2)

I\ 9(1.6) 0(0.0) 0(0.0) 9(12.3)

@ ATA risk stratification, n (%)" <.001

Low 400 (71.1) 264 (91.7) 119 (55.6) 17 (27.9)

Intermediate 115 (20.4) 22(7.6) 77 (36.0) 16 (26.2)

High 48 (8.5) 2(0.7) 18 (8.4) 28 (45.9)
Median follow-up (IQR), mo 19 (10-31) 18 (11-31) 20 (10-31) 18 (8-31) 0.60
Recurrence, n (%) 51(9.1) 6(2.1) 25(11.7) 20(32.8) <.001
Death, n (%) 7(1.2) 1(04) 1(0.5) 5(6.9) <.001
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tumor phenotype and cancer-specific outcomes

Implications

* Moving toward routine molecular testing on all thyroid cancers to
guide extent of surgery, need for radioactive iodine, and provide
prognosis

* MRG-low

* Hemithyroidectomy may be appropriate

* Avoidance of RAI

* Active surveillance option for those with comorbidities
* MRG-high

* Potential escalation of care

* Total thyroidectomy
* Prophylactic CND

8/26/23
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Clinical outcomes of ultrasound-guided radiofrequency ablation

for solitary TAINOMO papillary thyroid carcinoma

Background

* Incidence of well-differentiated papillary thyroid cancer (PTC) has
been increasing

* Prognosis is excellent (>99% survival)

* Trend in thyroid cancer management has been toward de-escalation
of care:
* Active surveillance
* Extent of surgery
* Hemithyroidectomy
* Ultrasound-guided thermal ablation technology has been used for
treatment of early stage PTC
* Long-term data lacking

8/26/23
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(o{\f Cancer
Network®

. National sive NCCN Guidelines Version 3.2023
N

Thyroid Carcinoma —

NCCN Guidelines Index
Table of Contents
Discussion

Papillary Carcinoma

FNA DIAGNOSTIC PREOPERATIVE OR PRIMARY TREATMENT
RESULTS PROCEDURES INTRAOPERATIVE
DECISION-MAKING CRITERIA
Indications for total
thyroidectomy (any present):
+ Thyroid and neck ultrasound * Known distant Total thyroi 9
(including central and + Extrathyroidal extension Perform therapeutic
lateral compartments), if not * Tumor >4 cm in diameter neck dissection
previously done + Lateral cervical lymph node of involved
+ CT/MRI with contrast for metastases or gross central compartments for | N
locally advanced disease or neck lymph node P rgl
>1em —»| Vocal cord paresis? « Poorly differentiated biopsy-| proven —|Evaluation
+ Consider assessment + Consider for prior radiation diseased (PAP-3)
of vocal cord mobility exposure (category 2B)
(ultrasound, mirror indirect « Consider for bilateral nodularity'
laryngoscopy, or fiberoptic R
. Iaryngv::st:v:apy)b for total Total thyroidectomy
Papillary « FNA for ious lateral y or if (category 2B)
carcinoma neck nodes® all criteria present:
or + No prior radiation exposure
?uspw._cl,lus « No distant metastases I;t?bectomy (preferred) |r°SQ'
for papillary . i
carcinoma zt;tl:;:;asle;ervncal lymph node (category 2B) | PAP-2,
+ No extrathyroidal extension
* Tumor 1-4 cm in diameter Active surveillance® Post-
hyrld and s utssound] o cancaming o o) —— [ o | [TeR
stem = jateral compartments), if not < Lobectomy® Des
previously done Concerning lymph node(s) —— Manage as 21 cm (see pathway above)

aUse of iodinated contrast is required for optimal cervical imaging using CT;

potential delay in radioactive iodine (RAI) treatment will not cause harm.
bVocal cord mobility should be examined in patients if clinical concern for

©Tg washout is useful in diagnosis of lymph node metastases and recommended if
cytology is negative.

dRoutine prophylactic central neck dissection is not indicated in most papillary
thyroid cancers.

©Posterior location, abutting the trachea or apparent invasion, etc

involvement, including those with abnormal voice, surgical history involving the

f Principles of Active Surveillance for Low-Risk Papillary Th rmd Cancer. (THYR D)

recurrent laryngeal or vagus nerves, invasive disease, or bulky disease of the 9f otherwise low risk pathology, y without isan
central neck. Evaluation is imperative in those with voice changes. option.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

8/26/23

IS Clinical outcomes of ultrasound-guided radiofrequency ablation

Hollings Cancer Center
An NCI-Designated Cancer Center

for solitary TAINOMO papillary thyroid carcinoma

Methods

Retrospective review (China)

All patients who underwent RFA for solitary T1 (<2cm) PTC
Refused or unsuitable for surgery

At least 5 years of follow-up

Exclusion criteria:
* Extrathyroidal extension
* Lymphadenopathy
* Distant metastasis
* History of neck radiation
* Histology other than PTC
* Incomplete data

8/26/23
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E\MUsC | Hollings Cancer Center Clinical outcomes of ultrasound-guided radiofrequency ablation

Medical University

AnNCHDesignatd CancerCantr for solitary TINOMO papillary thyroid carcinoma

Methods

° P ret reat me nt eva | u atlo n Patients with solitary TINOM0 PTC underwent RFA
* CBC, TFT’s, coagulation tests (N=586)
* US
e Chest CT Excluded(N=228)

* Patients with other cancer(N=19)

* RFA procedure . Missing data(-20)
¢ Local anesthesia + Follow-up duration < 60 months (N=189)
* Experienced provider (20y)
* 18-gauge bipolar RF applicator Patients with solitary TINOMO PTC

* Extended 3mm beyond capsule (N=358)
of tumor

¢ CEUS after with re-ablation as
needed

8/26/23

EMUSC | Hollings Cancer Center Clinical outcomes of ultrasound-guided radiofrequency ablation
N B for solitary TAINOMO papillary thyroid carcinoma
Methods
* Follow-up

e 1,3,6,12, 18 months then yearly after

* US, CEUS, yearly chest CT and physical exam

* Core needle biopsy performed

* Volume reduction rate (VRR) calculated at each follow-up

* Primary outcome
* Disease progression
« Pathologically-confirmed LNM
* Recurrent tumor (second primary)
* Persistent tumor at site of ablation confirmed by biopsy
* Distant metastasis
* Secondary outcome
* VRR
* Rate of complete disappearance
* Complications
* Need for surgery (recurrence or patient request)

8/26/23
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TABLE 1 Baseline characteristics of patients before
treatments.
R e S u I tS Characteristics Data
Age, year 43.0 + 10.0
Sex
e 358 patients Female 276 (77.1)
Male 82 (22.9)
* 276 female / 82 male No.of tumors 558
Tila (<1 cm) 303 (84.6)
[ ]
Mean age 43y Tib (1 and <2 cm 5 154
. Largest diameter, mm 71+£33
* T1la—303 (mean size 7mm) st em) 59410
. T1b (>1 cm and <2 cm) 134 +£ 23
[ ] [a—
le 55 (mean Size 15 mm) Tumor volume, mm*® 1944 + 3100
Location
* Average volume 194mm3 Rt obe 201561
Left lobe 148 (41.3)
* Average follow-up 75.5 mo - o5
Thyroid function
Hashimoto thyroiditis 86 (24.0)
Normal 272 (76.0)
Note: Data are expressed as mean = SD or number of tumors
8/26/23 (percentages).

Clinical outcomes of ultrasound-guided radiofrequency ablation
for solitary TAINOMO papillary thyroid carcinoma

éMUSC Hollings Cancer Center
Medical University
of South Carolina

An NCI-Designated Cancer Center

Results

* 18 patients showed disease T 1 I RO OO B
progression (5.0%)
* 5LNM (1.4%)
* Additional RFA
* 11 recurrent tumors (3.1%)
* 1 active surveillance -
¢ 10 additional RFA b
* 2 persistent tumor (0.6%) - e
* Additional RFA T = W s 5
b NO DM Number at risk: n (%) Fotlou-up Time(mothe)
* No cancer-related mortality 171 68
* No difference between T1la and Tie! 55 (100) 54 (38) 54.(98) 54.(98) 53 (96) 46 (84) 15 (27)

o 12 2 36 a8 6 7
Follow-up Time(months)

5-year RFS 95.5%

8/26/23
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Ewmusc | Hollings Cancer Center Clinical outcomes of ultrasound-guided radiofrequency ablation
Py An NCEDeigraed Cancor Contr for solitary TINOMO papillary thyroid carcinoma
R e S u I tS TABLE 3 Changes of the volume and VRR after RFA at each
follow-up.
. . p (vs. initial
L4 N ocom pl |Cat|0 ns Time Volume (mm?) VRR (%) volume)
. After RFA 1121.3 + 969.6 -
° N o CO nve rSIO n to Su rgery fo r 1 month 490.9 + 467.0 —460.8 + 536.4 <.001
patie nt p reference 3 months 209.7 + 2886 -803+217.3 <001
o . o 6 months 77.8 £ 158.1 15.7 + 220.8 <.001
* VRR 100%) Wlth 96'96 12 months 218 + 748 89.4 + 247 <.001
disa ppearing 18 months 7.6 + 380 96.9 + 10.9 <001
24 months 5.9 + 434 984 +£ 7.2 <.001
36 months 1.3 + 116 99.6 £ 50 <.001
48 months 13+ 117 99.6 £ 37 <.001
60 months 03+ 20 100.0 + 0.3 <.001
Note: Data are expressed as mean + SD.
Abbreviations: RFA indicates radiofrequency ablation; VRR, volume
reduction rate.
8/26/23

Hollings Cancer Center Clinical outcomes of ultrasound-guided radiofrequency ablation

for solitary TINOMO papillary thyroid carcinoma

Takeaways

* Favorable recurrence free survival in a cohort with excellent prognosis

* RFA is a reasonable treatment option for early-stage, low-risk thyroid
cancer
* For those who do not wish to undergo surgery

* Long-term data still lacking

8/26/23
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