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KLINIKUM

Adjuvante RCHT vs Beobachtung vs ChTx

= Unzahlige alte Studien mit inkongruenten Ergebnissen, z. B.: ESPAC'l
GITSG
EORTC
RTOG
ESPAC

PROBLEM:

veraltete RT Technik, inadaquate Dosis/Fraktionierung

(split course), veraltete systemische Therapien
— nur von historischem Wert UND SPLIT COURSE RT

Hohe Tox
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Ziel der Neoadjuvanz

Appropriate RT/Tch: "

' umorverkleinerung
staging Verbesserung der
Resektabilitat
Palliative RT zur
lokalen
SBRT Symptomkontrolle
(Schmerzen)
Progressionsfreies
Intervall verlangern

Maximize Radiochemo

chemo

Ziel:
OP



Neoadjuvante Therapie - lokal fortgeschrittene tumore

= Studien Chemo +/- RT

Mediane ULZ
(Monate)

ECCOG 4201-Studie HET e 11,1 P =0,017
inoperable Tumoren cT 9.2

I
Ioka et al. 2010 sseir=s i 13 P=0,02
inoperable Tumoren CT 12.4

T
GERCOR: Phase II/III- CT > RCT 15,0 P = 0,0009
Studie
inoperable Tumoren CT 11,7
FFCD/SFRO-Studie RCT > €T 8,6 P=0,03
inoperable Tumoren cT 13
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LAPO7 Studie

 Study objective
— To determine whether OS is improved with CRT in patients with locally
advanced pancreatic cancer whose tumour is controlled after 4 months of

induction CT

Gemcitabine*
T " (n=223) RT++ )
Key patient inclusion gemcitabine*

n=269 ( R2

criteria

* Locally advanced RD
pancreatic cancer

(n=442)

RTH+
gemcitabine* - >m

+erlotinib™*
Primary endpoint Secondary endpoints
e OS  PFS and tolerance

*1000 mg/m?/wk x3; 1100 mg/day; 54 Gy (5x 1.8 Gy/day) +
capecitabine 1600 mg/m?/day; ¥150 mg/day maintenance Huguet et al. J Clin Oncol 2014; 32 (suppl 5; abstr 4001)



LAPO7 Studie

Figure 3. Kaplan-Meier Curves of Overall Survival and Progression-Free Survival, According to the Second Randomization

E Overall survival probability
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Log-rank P=.83
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0 3 6 9 12 15 18 21 24 27 30 33
Time Since the First Randomization, mo
Chemotherapy
No. at risk 136 136 133 117 94 70 55 39 24 14 12 8
MNo.ofevents 0O 0 4 20 40 60 73 87 99 104 106 109
Chemoradiotherapy
No. at risk 133 133 131 113 87 66 45 34 26 18 12 9
MNo.ofevents 0 0 3 20 45 63 80 89 96 101 105 106
Hammel P et al, JAMA 2016; 315: 1844 |

Progression-free survival probability
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Chemotherapy
Chemoradiotherapy

HR, 0.78 (95%Cl, 0.61-1.01)
Log-rank P=.06

Chemotherapy

Mo. atrisk 136

Mo. of events

Chemoradiotherapy

0

No. at risk 1313

Mo. of events

0
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Time Since the First Randomization, mo
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Neoadjuvante Therapie - (borderline)resektable tumore
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JAMA Oncology | Original Investigation KLINIKUM
Total Neoadjuvant Therapy With FOLFIRINOX Followed

by Individualized Chemoradiotherapy for Borderline

Resectable Pancreatic Adenocarcinoma

1 H 48 Individuals treated
A Phase 2 Clinical Trial |
Y Y
5 Individuals treated with 43 Individuals treated with
preamendment protocol postamendment protocol

‘ (FOLFIRINOX for 4 cycles) (FOLFIRINOX for 8 cycles)
T 34 Patients received all cycles
9 Patients received 3-5 cycles for
4 Toxic effects
Short course CRT 27 / 48 (56%)

1 Early resectability
2 Logistical reasons, off-study

Konvent. CRT 17 / 48 (35%) 2 ooy
RO 31 / 32 (97%) v
dividual ived radioth:
mPFS (a | ) 14.7 mo 44 I2n? “F:Iecl:a?vsezie:ﬁcln\:-c?urg p‘:;igﬁ radiotherapy
17 Received long-course photon radiotherapy
mPFS 48.6 mo
(resection) v v

32 Underwent resection 2 Early death
7 Did not undergo resection 2 Liver metastases detected
on restaging CT scan
1 Ml at the time of surgery

‘ 39 Individuals underwent surgery 5 Patients did not undergo surgery

Murphy JE et al, JAMA Oncol 2018; 4: 963
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CONKO-007 Studie

(QOCUELER EED))

= Gemcitabin 300 mg/m*2/d

: : FM pos. . . .
Induktionschemotherapie Ap | Radiotherapie 28 x 1,8 Gy, GD 50,4 Gy *  OP
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in den Kontrollarm entscheidet der Priifarzt, ob der Patient mit v

Gemcitabin oder FOLFIRINOX behandelt wird. Beginn Follow up 11
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ASTRO Leitlinie

4. For patients with borderline resectable pancreatic cancer and select locally Conditional Moderate 85%
advanced pancreatic cancer appropriate for downstaging prior to surgery, a
neoadjuvant therapy regimen of systemic chemotherapy followed by
conventionally fractionated RT with chemotherapy 1s conditionally
recommended.

5. For patients with borderline resectable pancreatic cancer and select locally Conditional Low 77% *
advanced pancreatic cancer appropriate for downstaging prior to surgery, a
neoadjuvant therapy regimen of systemic chemotherapy followed by
multifraction SBRT 1s conditionally recommended.

6. For patients with locally advanced pancreatic cancer not appropmnate for Conditional Low 85%
downstaging to eventual surgery, a definitive therapy regimen of systemic
chemotherapy followed by either (1) conventionally fractionated RT with
chemotherapy, (2) dose-escalated chemoradiation, or (3) multifraction SBRT
without chemotherapy is conditionally recommended.

3. For patients with locally advanced pancreatic cancer selected for definitive Conditional Low 100 %
conventionally fractionated or dose-escalated RT with chemotherapy, 5040-
5600 ¢Gy in 175-220 ¢Gy fractions with concurrent chemotherapy is
conditionally recommended.



KLINIKUM

ASTRO Leitlinie

4. For patients with borderline resectable pancreatic cancer selected for SBRT, Conditional Moderate  100%'
3000-3300 ¢Gy in 600-660 cGy fractions with a consideration for a simultaneous
integrated boost of up to 4000 cGy to the tumor vessel interface 1s conditionally
recommended.

5. For patients with locally advanced pancreatic cancer selected for SBRT, 3300-  Strong Moderate  100%'
4000 ¢Gy n 660-800 ¢Gy fractions is recommended.
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Konventionell vs. SBRT: Was ist besser?

Original Article

SBRT Versus Conventional RT in LAPC/Zhong et al

Patient/Disease characteristic Hazard Ratio (95% Cl)
Age:

<69 —— 0.77 (0.67-0.88)

> 69 —_— 0.9 (0.78-1.03)
Tumor Stage:

T2 8 1.11 (0.88-1.4)

T3 —_— 0.82 (0.71-0.95)

T4 S E— 0.8 (0.69-0.92)
Nodal Stage:

NO —l— 0.9 (0.8-1)

N1 _—— 0.76 (0.65-0.9)
Tumor Size:

£3.5cm - 0.85 (0.74-0.97)

>4.5cm —— 0.87 (0.75-1)
Charlson-Deyo Comorbidity Index

0 —a— 0.85 (0.75-0.94)

1 - 0.81 (0.65-1.01)

2 » 0.96 (0.67-1.39)
No Surgery —— 0.83 (0.76-0.92)
Chemotherapy Use — 0.77 (0.69-0.85)

| I I |
0.50 0.75 1.00 1256 1.50
— —_—
Favors SBRT Favors CFRT

Figure 3. Multivariate subgroup analyses of the effects of patient demographics, disease characteristics, and treatment details on
overall survival with CFRT versus SBRT. Cl indicates confidence interval; CFRT, conventionally fractionated radiation therapy;
SBRT, stereotactic body radiation therapy.
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Datenlage SBRT-Dosis

Remeivad: 5 Jamsry 2019 Revised: 12 Felnmry 2019 | Arcepted: 16 Februsry X019

100 - =003 DO1: 101, 1002 caree. 2100
ORIGINAL RESEARCH WILEY CancerMedicne
80
T 60 Using adaptive magnetic resonance image-guided radiation
E therapy for treatment of inoperable pancreatic cancer
40
g Soumon Rudra' | NaomiJiang® | Stephen A. Rosenberg® | Jeffrey R. Olsen! |
20 Michael C. Roach' | Leping Wan' | Lorraine Portelance® | Eric A. Mellon* |
Anna Bruynzeel® | Frank Lagerwaard® | Michael F. Bassetti® | Parag J.Parikh' |
%] T T T T Percy P. Lee?
0 [ 12 18 24
Manths FIGURE 1 Overall survival from start
of radiation therapy stratified by binlogically
High-dase 24 24 al| 14 5 effective dose (BED ). Standard ermor bars
Standard-dose 20 19 10 L 2 displayed at each & mo timepaint
- N=44
£
(1]
5 T
E * Primar inoperabel
g
E
g « MRgRT
g
k0
w « Medianes F/U 17 Monate
n -
I I I I
0 i 12 18 24 : : . .
FIGURE 1 Fredom from local °
Maniths fzilum from start of radiation therapy Kelne G3+ TOX In der
stratified by binlogically effective dosa HOCthS|Sg ruppe
High-adose 24 22 17 12 g (BED ). Standard error bars displayed at

Standard-dose 20 14 ] 3 4 each & mo timepaint



5 x 10 Gy!?

Table 1  Patient demographics and baseline characteristics

All patients (n = 44)

Follow-up (median and range)
Age, year
Median (range)
Sex, no. (%)
Male
Female
ECOG performance status
score, no. (%)

W =0

Location of tumor, no. (%)
Head
Body/tail
Proximity to OARs, no. (%)
Abutting OAR
Invading OAR
No tumor involvement
Resectability at diagnosis, no. (%)
Unresectable
Borderline resectable
Medically inoperable
Neoadjuvant chemotherapy, no. (%)
FOLFIRINOX
Nab-paclitaxel and gemcitabine
Gemcitabine alone
Nab-paclitaxel alone
No neoadjuvant
Radiation modality, no. (%)
Cobalt-60 system
MR-LINAC system

16 mo (7-52)
71 (42-93)

29 (66)
15 (34)

12 27)

20 (46)
9 (21)
2 (5)

35 (80)
9 (20)

35 (80)
5(11)
49

28 (64)
6 (14)
10 (23)

16 (36)
15 (34)
3(7)
2 (4)
8 (18)

38 (86)
6 (14)

Abbreviations: ECOG = Eastern Cooperative Oncology Group;
MR-LINAC = magnetic resonance-guided linear accelerator;

OAR = organs-at-risk.

Advances in Radiation Oncology (2020) xx. 1-8

advances

in radiation oncology

www.advancesradonc.org

Clinical Investigation

Ablative Five-Fraction Stereotactic Body
Radiation Therapy for Inoperable Pancreatic
Cancer Using Online MR-Guided Adaptation

Comron Hassanzadeh, MD, MPH,? Soumon Rudra, MD,” Ani Bommireddy, BA,”
William G. Hawkins, MD, Andrea Wang-Gillam, MD, PhD,” Ryan C. Fields, MD,*
Bin Cai, PhD,” Justin Park, PhD,” Olga Green, PhD,” Michael Roach, MD,®
Lauren Henke, MD,” and Hyun Kim, MD**

A Progression Free Survival
100- vioh,
2 E o .
£% 701 )
§ 8§ s0- LR
§§ 50- %, Ty
=1 404 . "
P [} Lt
@£ 20 e, My
LT E R, ——y
0
v A} T L) L 1
0 6 12 18 24 30
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Atrisk: 44 4 23 13 4 3

KLINIKUM

Overall Survival

8

Overall survival (proportion)
8

18 24 30
Time (months)

o
o -
.
~

Atrisk: 4 44 30 19 13 7

Figure 3  Kaplan-Meier estimates of survival for (A) progression-free survival and (B) overall survival. The 95% confidence intervals

are included as dotted lines.

« N=44, LAPC

* Primar inoperabel

« MRgRT (,SMART")

« Medianes F/U 16 Monate
« 4,6% G3, 6,8% G2 Tox

« Medianes OS 15,7 Monate



KLINIKUM

Neue Techniken Strahlentherapie

kombinierte klassische Stereotaktische Bestrahlung
Radiochemotherapie mit 3x 12 Gy (80% isodose)
Gemcitabine, SIB 55/ 45 Gy ~ 66-94 Gy

konv. Fraktionierung

17



SBRT - MR linac M nikom

Luterstein et al, Cureus 2018

18
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Mannlich, 79 Jahre - Pankreas Ca mit LAW

04/2020: 3x8Gy / Woche ad
40Gy GD, 80% Isodose
Pankreas CA inkl. LAW
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MASPAC-Studie

MR-Guided Adaptive Stereotactic Body
Radiotherapy (SBRT) of Primary Tumor for Pain

Control in Metastatic Pancreatic Ductal
Adenocarcinoma (mPDAC) - a Randomized,
Controlled Clinical Study
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MASPAC-Studie

= Multizentrische Studie des deutschsprachigen MRIdian-Konsortiums (Heidelberg, Zurich,
LMU Munchen)

= Randomisierte Studie

= Einschlusskriterium: erwachsene Patienten mit PDAC bis ECOG2, welche nach 2 Monaten
einer Standardchemotherapie nicht progredient waren; zusatzlich keine
Ausschlusskriterien fur eine Behandlung am MR-Linac

= N =92 geplant

= Primarer Endpunkt: Mean kumulativer Pain Index
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MASPAC-Studie

Newly diagnosed metastatic pancreatic cancer

Stable disease under doublet-chemotherapy
primary tumor amenable for SBRT

\ 4

Inclusion and randomization

/ — \

Arn; A Arm B (control)
N=46 N=46

2 weeks
\, Continuation of SoC Chemotherapy /

Follow-up min. 6 months
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