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Treatment of Locally Advanced
Head and Neck Cancer

Definitive Chemoradiation (CRT) for
Organ Preservation:

» What are the evidences for CRT in oro- and
hypopharyngeal head and neck cancer?

» Are there evidences for competitive (different)
regimes, €.g. neoadjuvant chemoradiation and
targeted therapies?
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Chemoradiation is More Effective than
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Design of the ARO 95-6 Study

HART

/ (77.6 Gy/6 wks.)
Stages IIl/IV* =)

R
\C-HART+MMCI5-FU
(70.6 Gy/6 wks.)

*Locally advanced H&N-cancer of the oral cavity, oro- and hypopharynx
stratified according to centres, tumor sites, N-stage and grading
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Tumour Site

60,4%

70% -
60% -
50% -
40%-
- 32,3%
30%- n=232

20%
- n=124

10%- 7,3%

} n=28

Oropharynx Hypopharynx Oral Cavity

Multicentric Phase-lll Trial “Accelerated Hyperfractionation 5-Fluorouracil / Mitomycin C
for locally advanced head & neck cancer

0%
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TNM-Matrix

Total

NO N1 N2 N3
I I B
I I B
I I B
I I I

Total

Stage llI: 5.5% (n=21)
Stage IV: 94.5%  (n=363) |
Multicentric Phase-lll Trial “Accelerated Hyperfractionation 5-Fluorouracil / Mitomycin C
for locally advanced head & neck cancer (ARO 95-6)
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Acute Toxicity (EORTC / RTOG)

(n = 348)

Erythema Moist Des- Pigmen- | Mucositis Dysphagia Xerostomia Dysgeusia

quamation tation

Brunner* p=0.24***

*non-parametric analysis of variance for repeated measures
**isolated significance at 5t" and 6t time points (Mann-Whitney-U-test)

***isolated significance at 6" time point (Mann-Whitney-U-test)
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Late Morbidity (EORTC/RTOG)
(n=331)

Brunner*| Xero-** Dys- Dys-*** | Tele- | Fibrosis | Trismus | Plexo- |Osteorad. Pigmen- Lymph-| Mucosal Neurol.
analysis stomia geusia  phagia | angiect. pathy |necrosis tation |edema | necrosis | sympt.

@5 yrs. -p=0.58 p=0.79 me p=0.82 | p=0.29  p=0.96 | p=0.74 | p=0.75 WW

**isolated significance at 11t observation (Mann-Whitney-U-test)
***isolated significance at 2n9, 3th, 5th and 9th observation (Mann-Whitney-U-test)
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Locoregional Control

Logoregional Control
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_p=0.001(early)

90 Number 94
04 atrisk 66

Sum of 64
events 91

18
Month from Entry

Month from Entry
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Overall Survival

p =0.0138 (early) -

190 Number 110
194 atrisk 85

Sumof 75
events 103

p = 0.0301 (late)

18

Month from Entry
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Tumorspecific Survival

p =0.0176 (early)
190 Number 110
194 atrisk 85

Sumof 60
events 78

p = 0.0340 (late)

5 1
6 1

95 95

18

Month from Entry

126
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Metastases-free Survival

p = n.s.(early) p = n.s.(late)
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194 Number 75 1
190 atrisk 99 1

Sumof 49 63
events 49 69

18

Month from Entry V. Budach — 7th ICHNC 2008



Conclusions

» Chemotherapy + Hyperfraction. Accelerated RadioTherapy
(”’C-HART?”) with 70.6 Gy + MMC/ 5-FU is outperforming
a dose-escalated HART with 77.6 Gy alone at isoeffective
levels of acute and late radiation damage == Therapeutic
Radio®!

» Increased long-term and not tumor-specific mortality after
treatment with C-HART equals overall survival rates after
7 years of follow-up.

> The rates of distant metastases were not reduced after
chemoradiation!
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Design of the ARO 04-01 Study

C-HART+MMC/5-FU

/ (72 Gy/6 wks.)
Stages |V == R

C-HART+DDP/5-FU
(72 Gy/6 wks.)

*Locally advanced H&N-cancer of the oro- and hypopharynx stratified according
to centres, tumor sites, N-stage, grading and Hb-level svs.>14g9%
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“High-lights” of the ARO 06-01 Trial
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iRy

Update of the MACH-NC database
focusing on concomitant chemo-radiotherapy.

J Bourhis, C Amand, JP Pignon

on behalf of the
Meta-Analysis of Chemotherapy in Head and Neck Cancer
(MACH-NC) Collaborative Group
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Chemotherapy timing
(n=17 858)

Adjuvant
14%

Concomitant
54%

Neoadjuvant
32%

Bourhis et al., JCO 2005, Abstr.
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Site of the primary (n=17 858)

Meta-Analysis of Chemotherapy
in Head & Neck Cancer

PERCENT g |

Bourhis et al., JCO 2005, Abstr.

15 -

10

Oral cav. Orop. Larynx  Hypop. Others

Treatment: Bl Chemotherapy [ No Chemotherapy

V. Budach — 7th ICHNC 2008



Stage icc 1997) (n=17 858)

Meta-Analysis of Chemotherapy

in Head & Neck Cancer PERCENT 40 1

Bourhis et al., JCO 2005, Abstr.

Stage I-ll Stage lll Stage IV

Treatment: Wl Chemotherapy [ No Chemotherapy
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Results : Overall survival

Chemothera Risk Absolute benefit
timing i reduction p-value at 5 years *f
Adjuvant -6 % NS -2 %
Neoadjuvant 4 % NS 2 %
Concomitant 19 % < 0.0001 8 %0
Total 12 % < (0.0001 5%

* 5-year survival rate in control group : 30%

Bourhis et al., JCO 2005, Abstr.
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Overall Survival
Adjuvant Trials (N=2567 patients)

p=NS

Difference : -2 %

0.40 + 49 %

0.20 T

0.00 l l : : : :
0 1 2 3 4 5 6 / 8 9 10

~<
D
Q
q
»

At risk
1244 971 743 602 424 290 202 149 98 66
1323 1049 799 640 454 301 212 155 104 62
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Overall Survival

M Neoadjuvant Trials (N= 5676 patients)

0.80 T+ p=NS
0.60 + Difference : 2 %
0.40 1 33 %
0.20 1 .
0.00 I I I I l l l l l :
0 1 2 3 4 5 6 ! 8 9 10
At risk Bourhis et al., JCO 2005, Abstr. Years

2920 2007 1360 1025 800 607 409 269 163 119
2756 1854 1260 918 696 523 361 245 164 123
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Overall Survival
Concomitant Trials (N=9615 patients)

p <0.0001
0.80 +
Difference : 8 %
0.60 | -
0.40 + 35 %
I
0.20 + 27 %
0.00 I I I I : : : : : :

0 1 2 3 4 5 6 / 8 9 10

At risk Years

4824 3180 2231 1715 1312 940 677 481 362 284

4791 2952 1908 1359 1016 746 531 394 304 246
Bourhis et al., JCO 2005, Abstr.
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M@y Survival, concomitant trials by age

Meta Analy fCh math rapy
n Head & Nec.

No. Events/ No. Entered Relative Risk Risk Redn.
Category CHIMIO CONTROL O-—E Variance (CHIMIO:CONTROL)(-SD)
[ |
[ |
[ |
[ |
[ |
803/1296 860/1288 —108  386.6 =
[ |
1069/1645 1198/1661 —137.3  539.3 —
[ |
0
Age 61 — 70 972M368 988/1330 —56.2  457.8 — 12% + 4
[ |
[ |
0)
Age 71 + 266/347  255/331 —35 147 - %9
:
[ |
[ |
[ |
Total 3110/4656 3301/4610 —304.9 14985 ‘ 18% .2
Test for trends: p=0,003 0.0 05 1.0 15 20
Test for interaction: X,=10.06 2P =0.02 CHIMIO better] CONTROL better
Bourhis et al., JCO 2005, Abstr. CHIMIO effect 2P < 0.0001
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Meta-Analysis of Chemotherapy
in Head & Neck Cancer

Survival, concomitant trials by Stage

No. Events/ No. Entered
CHIMIO CONTROL O-—E Variance

Relative Risk Risk Redn.
(CHIMIO:CONTROL)( -SD)

Stage 1-II
Stage

Stage IV

Total

2
Test for interaction: X,= 3.26 2P =0.2

. 206 + 12
=l 23% + 5
19% + 3

129/241 152/281 -15 66.6
658/1135 698/1093 —84.5  319.4
2268/3266 2430/3261 —240.9 1125
3055/4642 3280/4635 —326.8 1511

Test for trends: p=0.62 0.0

Bourhis et al., JCO 2005, Abstr.

‘ 19%i2

1.0 1.5 20

CHIMIO better] CONTROL better

CHIMIO effect 2P <0.0001
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M@m Concomitant trials : effect by type of CT

Meta-Analysis of Chemotherapy

in Head & Neck Cancer No. Events/ No. Entered Relative Risk Risk Redn.
Category CHIMIO CONTROL O-—E Variance (CHIMIO:CONTROL) (-SD)

Platin + 5—FU 6791122 774A116 —98.7 356.2

Platin w/o 5—FU 7411194 777A103 —107.2 358.2

~-smespregrchedeass

5FU w/o Platin 684/903 729/929 —705 = 344.2 19% + 5
CT w/o Platin or 5FU 1067/1605 1109/1643 —56.7  528.4 10% + 4
Total 3171/4824 3389/4791 —328.1 1587 19% .2
2 0.0 0.5 1.0 1.5 2.0
test for interaction: X,= 9.44 2P =0.02 CHIMIO better] CONTROL better

CHIMIO effect 2P <0.0001
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Conclusion

Small benefit of chemotherapy on
survival = confirmed (5%o)

= Evidence of a higher survival benefit with
concurrent = confirmed

=> Absolute benefit in concomitant = 8% at
5 years (11% with Cisplatin alone)

Benefit of chemotherapy observed in post-op,
== and with definitive RT (conventional or

hyperfractionated)
Bourhis et al., JCO 2005, Abstr.
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Chemo-Enhanced RTX in SCC of the Head & Neck

Altered Fractionation Regimen:

» What are the evidences for unconventional
(altered) fractionation schedules in the
definitive radiotherapy of head and neck
cancer?

V. Budach, Hannover 2010 - 28



Accelerated or Hypertfractionated Radiotherapy
vs. Standard Fractionated Radiotherapy

Table 4 control arm experimental arm

publication trial # dose RT time RT time fractionation
[Gy] [days] [days]

group 2 conventional fract. acceleration
Dische [16] 66 45.5 12 CHART
Dobrowsky [37] 70 49.0 |7 CHART
Olmi [41] 68 47.3 427 AF split
Fu [42] 70 49.0 43.4 AF split
v. den Bogaert [43] 72.5 56.0 448 AF split
Horiot [23] 70 51.7 35 AF split
Fu [42] 70 49.0 42 concomittant boost
Overgaard [44] 66-68 39.0 46.0 weekend
Skladowsky [13] 70.6 54 40 weekend

group 3 conventional fract. hyperfractionation
Sanchiz [18] 60 42.0 44.8 HFX
Pinto [45] 66 46.2 44.8 HFX
Horiot [46] 51.1 49 HFX
Fu [42] 49.0 47.6 HEX

W. Budach et al., BMC Cancer 6/28, 2006
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Accelerated Radiotherapy vs. Standard
Fractionated Radiotherapy

delta 2 year OS  delta N
[%] months - ' weight

Dische [16] -1 2.1 -15. : 918

publication

Dobrowsky [37] +5. 3 -3. 3 159

Olmi [41] 1.9 | -10. 5 128

Fu [42] -0.4 K. -7 3, 542
v. den Bogaert [43 ]
Horiot [23]

Fu [42]

Overgaard [44]

Skladowski [13]

p-value = n.s.

L

T

-12 12 24 40 100 1000
Test for heterogeneity: variance mean(sq) chi-square p

. 22.91 10.98 2.09 0.987 r <peri / di iv
Flgure 53 Favours control arm Favours experimental arm [A months, median survival]

W. Budach et al., BMC Cancer 6/28, 2006
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Hypertractionated Radiotherapy vs.
Standard Kractionated Radiotherapy

W. Budach et al., BMC Cancer 6/28, 2006
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MARCH Meta-Analysis of Hyperfractionated or
Accelerated Radiotherapy in H&N Cancer

Mumber events/number entered

Altered fractionated RT  Control

Variance

HR of local control

(altered fractionated RT/control)

HR (95% 1)

[A Hyperfractionation

)

EORT C227913
PMH Toronto®
RTOG 9003 HF®
Subtotal

74/180

771172

97/276
248/628

95/176
94/164
110/279
299619

Accelerated fractionation without total dose rurcll_lction]

EORTC 228517
RTOG 9003 56
RTOG Qo003 BS
BCCA 91138
DA HANCAZ
Oro 930110
CAIRR

KBN PO 7912
Subtotal

108/255
107/281 110/279
89277 110279
18/41 18/41
183/755 253/730
36/65 38/63
11/51 30/40
33/196 48/199
559/1923 715/1895

82/257

Accelerated fractionation with total dose reduction ]

CHART4
Viennals
GORTEC 940217
Subtotal

Total

¥ test for heterogeneity

¥ 2 test for interaction

2=41%

1180/3318

251/552 183/366
48/78 55/81
74137 95/131
373/767 333/578

1347/3092

-

_.—_

_I_._._

=

—r
N

_:_._._

- |

<>

B
—

<>

-

AF better

Control better

Altered fractionated RT effect with p=0.0001

0-75 (0-63-0-89)

0.74 (0.67-0.83)

0-83 (0.71-0-96)

0-77 (0-71-0-83)

Bourhis et al., Lancet 368, 2006
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MARCH Meta-Analysis of Hyperfractionated or
Accelerated Radiotherapy in H&N Cancer

== Altered fractionated RT
Conventional RT

Absolute difference

at 5 years:
9-4% (SE 3-0%) Absolute difference
at 5 years:

57-9% 7:3% (SE1:7%)

an
=
]

475%

~
=
S
e
I
=
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>
n
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I

Bourhis et al., Lancet 368, 2006
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MARCH Meta-Analysis of Hyperfractionated or
Accelerated Radiotherapy in H&N Cancer

Number events/number entered

HR of locoregional control
Altered fractionated RT  Control Variance (altered fractionated RT/control) HR (95% (1)

[A Hyperfractionation
EORT £227913 78/180 99/176
RIO# 18/52 16/51
PMH Toronto® 91/172 101/164
RTOG 9003 HF® 123/276 147279
Subtaotal 310/680 363/670 076 (0.66-0.89)

[ B Accelerated fractionation without total dase rr_-ducti-:un]

EORTC 228517 97257 122j255
RTOG go03 58 143/281 147/279
RTOG 9003 B® 121277 147/279
BCCA 91132 25/41 21/41
DA HANCAS 230/755 292730
Oro 930110 47/65 47163
CAIRLY 13/51 31/49
KBN PO 7912 36/196 49/199
Subtotal 712/1923 856/1895 079 (0-72-0-87)

Accelerated fractionation with total dose reduction

RTOG 701313 77/106 74/104 _0.6
CHART 295/552 196/366 -1-8
Viennal® 49/78 57/81 4.6
TROG 910116 87/174 94/176 -33
GORTEC 94027 80/137 101/131 -17.9
Subtotal 528/1047 522/858 -28.2 0-90 (0-80-1.02)

Total 1610/3650 1741/3423 -165.0 J 0-82 (077-0-88)

y2 test for heterogeneity :Z:iig AF bette r CO ntrOI better

¥? test for interaction

F=44% Altered fractionated RT effect with p=0.0001

Bourhis et al., Lancet 368, 2006
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MARCH Meta-Analysis of Hyperfractionated or
Accelerated Radiotherapy in H&N Cancer

Cancer Specilic Sury vl

Bourhis et al., Lancet 368, 2006
V. Budach, Hannover 2010 - 36



MARCH Meta-Analysis of Hyperfractionated or
Accelerated Radiotherapy in H&N Cancer

Bourhis et al., Lancet 368, 2006
V. Budach, Hannover 2010 - 38



MARCH Meta-Analysis of Hyperfractionated or
Accelerated Radiotherapy in H&N Cancer

Number events/numberentered

HR of death
Altered fractionated RT Control Variance (altered fractionated RT control) HR (95% CI)

[A Hyperfractionation

EORT C227913 126/180 135/176
RIO4 41/52 47/51

PMH Toronto5 119/172 124/164
RTOG 9003 HF® 184/276 201/279
Subtotal 470/680 507/670 0-78 (0-68-0-89)

Accelerated fractionation without total dose reduction ]

EORTC 228517 171/257 164/255
RTOG 9003 5 205/281 201/279
RTOG 9003 B® 190/277 201/279
BCCA 91138 30/41 23/41
DA HAMNCA? 422/755 413/730
Oro 930110 51/65 48/63
CAIRY 19/51 37/49
KBN PO 7912 42/196 41/199
Subtotal 1130/1923 1128/1895 0-97 (0-89-1-05)

Accelerated fractionation with total dose reduction ]

RTOG 791313 91/106 87/104
CHART4 359/552 227/366
Viennas 62/78 66/81

TROG 910116 96/174 109/176
GORTEC 9402V 105/137 111/131
Subtotal 713/1047 600/858 = 0-94 (0-84-1-05)

Total 2313/3650 2235/3423 0-92 (0-86-0-97)

y? test for heterogeneity  p=0-001

¥ test for interaction p=0-02 AF better CO ntrOI better

Altered fractionated RT effect with p=0-003

Bourhis et al., Lancet 368, 2006
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The Use of Altered Fractionation in H&N Cancer
- Take Home Message -

» The Meta-Analyses shown here provide strong evidence that
altered fractionated radiotherapy can improve survival in head and
neck cancer.

» The survival benefit was mainly seen in the group with increased
total dose and unchanged OTT (i.e. HF!), and corresponded to an
absolute benefit of 8% at 5 years in this group.

» This benefit is of the same magnitude as the effect of concurrent
chemoradiotherapy in head and neck cancer (MACH-NC Meta-
Analysis).

V. Budach, Hannover 2010 - 44



Treatment of Locally Advanced
Head and Neck Cancer

Neoadjuvant CTX in LAD:

» What are the evidences for neoadjuvant CTX
followed by RTX/CRT?

» Are there evidences for competitive (different)
regimes, e.g. targeted therapies?

V. Budach — 7th ICHNC 2008



5\
EORTC 24971/ TAX 323

A randomized phase Il multicenter trial of neoadjuvant Docetaxel
(Taxotere®) plus Cisplatin plus 5-Fluorouracil versus neoadjuvant
Cisplatin plus 5-Fluorouracil in patients with locally advanced
unresectable squamous cell carcinoma of the head and neck
(SCCHN)

J. B. Vermorken, E. Remenar, C. Van Herpen,
J. Germa Lluch, S. Stewart, T. Gorlia,
M. Degardin, K. Schollen, J. Bernier

for the EORTC Head and Neck Cancer Group

J Vermorken et al, NEJM 357, 2007
V. Budach — 7th ICHNC 2008



’0‘ Study Design

(neck dissection)

TPF x 4 Surgery?

Unresectable Q 3 wk
SCCHN
Radiation

Stratification: R CF, AF, or HF Follow-up

Institution
Primary Site

PFx4
Q3 wk

(neck dissection)

Planned Sample Size: 348 pts
Number of events: 260 progression events needed to show
50% increase in PFS (10 to 15 months; Hazard ratio 0.67)

J Vermorken et al, NEJM 357, 2007
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Progression Free Survival

100

90

50 Cox model (primary):

Hazard ratio 0.72

[ 95% CI (0.57; 0.91)

60 Unadjusted Logrank test: p=0.015

50

40

30 Median 11.0 mo (9.9; 13.7)

20

10 4

0 | T | | , (years)
0 1 2 K] 4 )

O N Number of patients at risk : Randomized Treatment
147 181 52 25 1 1 —
126 177 14) 23 5 1 - TPF

J Vermorken et al, NEJM 357, 2007
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100

90

80

70 -

60 -

50 -

40

30

20

10 -

Overall Survival

Logrank test: p=0.017
Hazard ratio 0.73
95% CI (0.57 ; 0.95)

0

O N
128 181
108 177

I I

1 2
Number of patients at risk :

97 49

127 57

| | , (years)
K] 4 5
Randomized Treatment
20 4 - PF
21 1 - TPF

J Vermorken et al, NEJM 357, 2007
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“n Conclusion

 TPF (— RT) is superior to PF (— RT) in terms of
response rate, progression free survival (primary
endpoint) and overall survival and is better
tolerated

* The survival data with TPF in this randomised
phase lll trial are similar to those seen in the phase
I-1l feasibility study

 The outcome of this study suggests that the role of
neoadjuvant chemotherapy in head and neck
cancer should be revisited

J Vermorken et al, NEJM 357, 2007 V. Budach — 7th ICHNC 2008



Treatment of Locally Advanced Head and Neck Cancer

M Posner et al, NEJM 357, 2007
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Treatment of Locally Advanced Head and Neck Cancer
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Treatment of Locally Advanced Head and Neck Cancer
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Treatment of Locally Advanced Head and Neck Cancer
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Treatment of Locally Advanced Head and Neck Cancer

M Posner et al, NEJM 357, 2007
V. Budach — 7th ICHNC 2008



Treatment of Locally Advanced Head and Neck Cancer

M Posner et al, NEJM 357, 2007
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Treatment of Locally Advanced
Head and Neck Cancer

Questions:

» What are the evidences for targeted therapies
in head and neck cancer?

V. Budach — 7th ICHNC 2008



EGFR expression in human tumors

Head and neck

Lung
(NSCLC)

Colorectal

V. Budach — 7th ICHNC 2008



Combined RT + CT results in
significant increases in acute toxicity

Acute adverse effects: grade 3 or higher
77% with combined RT + CT vs 34% with RT alone (p<0.001)

80 -

M RT alone (n=231)

o
o
1

Subjects (%)
H
o

B Combined RT + cisplatin (n=228)
20

o- “Hu-.u

G
\\\(\ \\‘0

o < & g '
xO e o o
PGP AR 6“0 ot \<‘ ’@d \0((\ o \ ?‘
¢ 3 X Q Weor ©
AP A R R\ D © -«
R o d“* 0090 F o
s
2N

Post-operative setling  cooper JS, et al. N Engl J Med 2004;350:1937—1944
V. Budach — 7th ICHNC 2008



Study design

Stratify by:

» Karnofsky score:
90-100 vs 60-80

* Regional nodes:
negative vs positive

* Tumor stage:
AJCC T1-3vs T4

* RT fractionation:
Concomitant boost
Once daily
Twice daily

Arm 1 (RT)
Radiation therapy

424 patients randomized

Arm 2 (ERBITUX + RT)

Radiation therapy +
ERBITUX, weekly

Bonner J, Harari P, Giralt J, et al. N Engl J Med 2006;354:567-578
V. Budach — 7th ICHNC 2008



Locoregional control (primary endpoint)

RT ERBITUX + RT

100
X - Events 134 110
— 80 — Median duration (months) 14.9 24.4 (p=0.005)
‘g il 3-year rate 34% 47% (p<0.01)
c HR = 0.68 (0.52-0.89)
9 60—
e | SN ; ERBITUX + RT
O 40 i : n=211)
(o) i :
() B : :
5 —
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Overall survival (%)

Overall survival
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ERBITUX + RT study conclusions

The addition of ERBITUX to high-dose radiation
in locoregionally advanced SCCHN resulted in:

Statistically significant improvement in
* Locoregional control

 Overall survival

Minimal additive skin toxicity, with no additional
effect on mucositis and delay in radiotherapy

Bonner J, Harari P, Giralt J, et al. N Engl J Med 2006;354:567-578
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Treatment of Locally Advanced Head and Neck Cancer

Take Home Message - 1

Cisplatinum-based concurrent CRT leading to a
survival benefit of about 8% (11% DDP) @5 years

is considered the ,,Standard of Care* for inoperable

LAD of the Oro- and Hypopharynx!

» LOE: Ia and Ib/IIa, STANDARD of CARE!
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Treatment of Locally Advanced Head and Neck Cancer

Take Home Message - 2
For comorbid patients not fit for a DDP-based CRTX,
altered fractionated radiotherapy (AFX/HFX)
offering a survival benefit of 8% @35 yrs., Cetuximab-
RTX or concurrent RTX + MMC/5-FU is advised in

inoperable LAD of the Oro- and Hypopharynx!
» LOE: Ia and Ib, STANDARD of CARE!
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Treatment of Locally Advanced Head and Neck Cancer

Take Home Message - 3

Recent phase 111 trials and subgroup meta-analyses
indicate neoadjuvant TPF followed by RTX or
CRTX also to be an valid option within clinical
controlled trials or on individual patient‘s decision!

» LOE: Ib and IIa, NOT STANDARD of CARE!
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