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RECTAL CANCER

Progress irmultimodal therapyis one
of the best examples of success
stories of Clinical Research in the
last 2 decades.



P

Carcinoma rectum

» From 1975 to 1989, postoperative pelvic RT combined with
FU-based chemotherapy (CT) was evaluated in the United
States in patients with Dukes’ B and C rectal cancer. The
combined therapy resulted in a significant benefit for local
control, distant metastases, and survival compared with surgery

alone.

Gastrointestinal Tumor Study Group: Prolongation
of the disease-free interval in surgically

treated rectal carcinoma. N Engl J Med 312:165- 17885



/! | Local-Regional Failure

local-regional failure is the only or 1% site of recurrence
in patients with curative resected rectal cancer

»Stage | 5% to 10%
»>Stage |l up to 25% to 30%
»>Stage Ill up to 50% or higher

NIH Consensus Conference on Adjuvant Therapy for Patients with Colon and Rectal
Cancer, JAMA, Sept. 19, 1990



Carcinoma rectum

> From 1975 to 1989, postoperative pelvic RT combined
with FU-based chemotherapy (CT) was evaluated in the United
States in patients with Dukes’ B and C rectal cancer. The
combined therapy resulted in a significant benefit for local
control, distant metastases, and survival compared with surgery

alone

Moertel C, Childs D, Reitemeier R, et al: Combinedl|&erouracil and
supervoltage radiation therapy of locally unresebta gastrointestinal
cancer. Lancet 2:865-867, 1969

Krook JE, Moertel CG, Gunderson LL, et al: Effectiv&irgical adjuvant
therapy for highrisk rectal carcinoma. N Engl J Me@24:709-715,1991



Rationale for adding chemotherapy to radiation

Spatial cooperation In-field cooperation

No interaction— Molecular level

© | modalities work Cellular level
independently Tissue level
Radiation: Chemotherapy: Locoregional
local control distal control control
(in-field) (out-of-field)
t t i
Radiation Chemotherapy
toxicities toxicities |

Independent toxicities
Supra-additivity e
(‘Synergism') AddlthIty

‘Radiosensitization’
Synergistic toxicities

Seiwert TY et al. (2007) The concurrent chemoradiation paradigm—general principles
Nat Clin Pract Oncol 4: 86—100 doi:10.1038/ncponc0714

nature CLNICAL PRACTICE

ONCOLOGY




Figure 3 Schematic dose—response curves for tumor and normal tissue
= damage with radiation
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Seiwert TY et al. (2007) The concurrent chemoradiation paradigm—general principles
Nat Clin Pract Oncol 4: 86—100 doi:10.1038/ncponc0714

nature CLNICAL PRACTICE

ONCOLOGY
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Carcinoma rectum

> In 1989, N | H Consensus Conference stated that
postoperative chemo radiotherapy {&T) should be
regarded as standard treatment for patients watest
Il and lll rectal cancer.

National Institutes of Health: NIH Consensus Conference:
Adjuvant therapy for patients with colon and rectal cancer.
JAMA 264:1444- 1450, 1990



Carcinoma rectum

> preoperative (preop) RT alone, demonstrated its
value on local control and, on survival.

> Swedish scheme delivered 25 Gy in 5 fractions over
1 week immediately followed by surgery, and
conventional schemes delivered 40 to 50 Gy in 2ZZbto
fractions over 4 to 5 weeks followed 3 to 4 weeltsil by
surgery.

Compared with surgery alone, preop RT halved the
local failure rates, irrespective of the scheme.



Long course Vs Short course

Better down staging
Sphincter preservation
Decreased morbidity

Combine chemo along with it
T3/T4, N+

e Patient convenience

¢ Lower cost
e T1-T3,Nx
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Short Course (25 Gy/5 fr)

= Surgery within 1 wk
= Sphinter preservation - not the end point
= No Chemo along with RT

= Only in Resectable rectal cancer



Proper Counseling

It increases operability and sphincter presentation
Decreases tumor seeding

Decreases - Alc toxicity

Increases radio sensitivity due to better oxygenation
Surgery done after 4-8 wks

Chemo increases pCR



P——

Conventional Pre - OP RT
v  12RCIT

2 meta analysis

Increased Sphincter preservation

NN

Increased Tumor down staging



B REVIEW I

Preoperative Radiotherapy

for Resectable Rectal Cancer
A Meta-analysis

Local recurrence P <0.001

Distant recurrence P=0.54

0S P=.03

JAMA. 2000,;284:1008-1015



Carcinoma rectum

~ In early 1990s, it became clear that preop RT-CT was a relevant
Issue for clinical research.

» The European Organisation for Research and Treatment of
Cancer (EORTC) Radiotherapy Group demonstrated that an FU
dose of 350 mg/m2/d could be safely administrated in
combination with a leucovorin (LV) dose of 20 mg/m2/d
delivered the first and fifth weeks of a 45-Gy dose of pelvic RT
In patients with unresectable or locally recurrent rectal cancer.

Bosset JF, Pavy JJ, Hamers HP, et al: Determinatiohthe optimal dose of 5-fluorouracil
when combined with low dose D,L-leucovorin and idiation in rectal cancer: Results of
three consecutive phase |l studies—EORTC Radiotherap

Group. Eur J Cancer 29A:1406-1410, 1993



Carcinoma rectum

In 1993, the EORTC Initiated a four-arm
randomized trial (EORTC 22921) to examine
the value of pre op RCT versus pre op RT
alone and the value of additional CT versus

none with respect to overall survival and
progressionfree survival in the same patient

group.
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Carcinoma rectum

> Pre op RT-CT has been previously
recommended after the observation that patients avit
pathologic tumour response had a favourable outcome

> The randomized German study showed improved
local control and reduced toxicity with pre op RT-C
compared with postoperative RT-CT.

Sauer R, Becker H, Hohenberger W, et al: Preopevati
versus postoperative chemo radiotherapy for rectal
cancer. N Engl J Med 351: 1731-1739, 2004



rane revie

THE COCHRANE
COLLABORATION®

Authors’ conclusions

Compared to preoperative RT alone, preoperative CRT enhances pathological response and improves local control in resectable stage

[T and 11 rectal cancer, but does not benefit disease free or overall survival. The effects of preoperative CRT on functional outcome
and quality of life are incompletely understood and should be addressed in future trials.



! CTAL CARCINOMA -F NT

ADVANCES -- OVERALL

1.sphincter saving procedures —from 15% to
50% -- no colostomy (improved qol)

2. overall five year survival - up from 30% to
60%

3. depth of invasion - decreased by 40%-60%
with adjuvant treatment.

4. lymph node status and rec. free survival -
same



Pre OP Chemo RT Vs Post OP Chemo RT
>INT 0147

> NSABP-R- 03
» German Trial CAO/ARO/AIO-94



Tumour down Staging

Increased tumour resectability

Increased sphinter preservation

Increased compliance

Less A/c and C/c toxicity

Increased survival

Treatment based on pathologic finding




Chemo
RT

Compliance with Therapy

Pre-OP Chemo
RT

89%
92%

Post OP
Chemo RT

50%
54%

P Value

<0.001
<0.001

N Engl ) Med 2004;351:1731-40.




s 8 ST 81 OKT 660  ISE  ¥8E -owaypamneladojsoq
86 el 961 574 483 133 8¢ .oEEwMz“EmaSmoa Idesauoipes
eI3Y101pEl !
OO V.v.— MOH mmN HNM NNM NOM .OE@SQ ®>_umhmﬁ"00;_& N@ MM._.. O@M OmN NHM mmm mmm .OEQ_.._U w_ﬂx_m‘_wqow._nm
)SIy 18 'ON
SYIUON Syjuop
09 05 oy 0t 0 0 0 w w kw0 o.o
0
(2]
08'0=d Adesayjolpelowayd L L7 m
3A1eI3d0)S0 mmm Loz £
Adesayjotpeiowsyd o) Ly o3
9A11eIad 031 e [ m § m -
B m R H
e [ = o\mum “III-IH w m
N. mmamid -8 Iy M
8 : 33
%L - = [ Adesayroipesowsatyd T S
T 0 S - aMeado)s0q mmm m
%9L e e e Adesayjoipesowayp 4 g
i %61 BN1EIBA0R | mmm Lyt =
=001
v

Adesayjoipes

0P TELT:TSEY00Z P2 [1Bu3 N

wdnou Apnis 19dued |B103y UuBLUIDD 3] 10}
“A' ‘qeey jjopny pue “AQ‘N 49384aqpilwiyds zuloH
“AQ'W ‘Yosdal] uaisio] "N ‘suailsae) .T_-ccmr_oﬂ..D._\/_ ‘SS9 "4 suawa|D
“Q'W 493eH eA3 “Q "IN ‘Yosypwyss] 310 “Q yd ‘snue 19319d
AW ‘Ne3jiald Jsuley QTN ‘PUDPRIM uBlISUYD "' ‘|1°pPQeY¥ sne|D
“A N 49819quUayoH JUISAA AN Y4djpag zZulsH A N “4anes j|oy

I20Ue)) [B109Y 10J AdeIayiorpeioway)
2A11B12d03SOJ SNsi1oA aAlBI2d 021

A ¥ D EAV IV NIV H O




[A:I4 S6C vt S6E D doiso ‘doiso,
H 5 w4 s S i wop 180 dosu B & 8 W K e fpeee
jysu e 'ON ¥SU 18 "ON
(syruow) swiy (syruow) aw|
o8l 0si 0zL 06 09 0€ 0 08l 0SL ozl 06 09 0€ 0
8 =d
29'65 ‘Lue Juaweas] 8ANERd0ISOY = g — mu
%665 ‘wue ueunean sagesadoaig == 20 o § : w 3
< P 500
2 s =
Fv0 = M M
z oo £ 2
90 S- - 8
90 : 28
- -510 @ 3
S 4+
s 8v0 =d Ro
%1°01 ‘WJe JusW]eas) 8AREISd0ISO ] -
- %1°L ‘wie usunean sanesadoasd — | oo .
[2POY SNY|D) puY ‘YavqssIag wit ]
PUIYNPA UDHSLIYD) UUDWSIZIA MW DAINUDJ[IA 252431 [ -LDJN ‘GUUY [Jopny-SUvE] 4ay2ag Zuap]
SSAP] SUAWA|) 4aTIIQUIYOL] JIUIINN NDYIAL] JUIDY (AL FUUVSNS YISIANT UISI0] “4anvs floy
s1eax 11 Jo dn-mojoq ueipajy
e 1)V [BLLL, 1] oseyd paziiuopuey #6-OIV/OdV/OVO
URWLIIN) 3] JO S NS :13dUR)) [RIIY PIOURAPY A[[I0]
10} Adesajorperowayn) aaneradoysod snsia A aaneradoai
LHOd3IH TVNIDIHO ADOTODN(Q) TVOINIT)) 40 TVNHNO[

2L0Z |+ 3INNr - 91 H3IgWNN - 0E€ 3INNITOA

I



19DUB) |12 JO JUBWIIEI] Y} Ul dulgeidade)

JUaWWO)

SNDYYIOH Sbaipuy ‘JapjoyyIng su| 2Jualy Jajad Jaauas) ziuaq ‘bunyupH Jowad) ‘ddiH soyaow
“URUDISUO) UDSUY) ‘slawaly unydals PPmauni DuIDYY ‘UUDLLAPUT] Ja3DM SUDH “RGaIH OP() ‘Zi4 Y1aqosij3 Jauziay py3 Jajyaoyy SMYDW
“JUrTInWypH 2|0y Joy107 uubwupy | biof Yyayrav] unydais Liopziopy pxy 1504 unjals ‘Zuap yapal4 ‘zuiayloy B3a1g-Jioy

sosseaorpuomer—plpy € 3seyd ‘Aylonapul-uou
213Udd1}|NW ‘pasiwopuel e :13dUE) [e1231 padueApe £|[edo)
€ 10} |pRINOION| SNSIAA dulqedddded yyim Adesayiolpeloway)




88-6/5 ‘€1 ‘TTOT J02uQ 32UD7]

nad
R |
P 9 " 14 < 28 e 65t o S6T  |PEINCIONIY
¥su Je s2quInN ¥su JesaqUIAN
(s1eak) aw) (sseak) awny )
M w m g T ? i S ¥ € z T, 0
L 1 1 1 1
. ] e 0
S€0-0=d yues-Boj papis-om1. +000-0=d :s1034 § 38 AUOLAUI-UOU 10} 353 |
jpeinosonyy —— |peINCION] ——
auiqepadey —— [~ 07 w_..:n_m“._uwamu —= [FOE
2
8 9
L ot -
5 ob W
g £
5 =
= g

51 skep w/bw 005 uayy ‘kdesaygorpes buunp £€-67 skep ‘S-T skep w/Bu 00T [DRIN0I0N4
dnoib jpeinosonyy

£9 105 Adesayroipey

i B
5]

Aiabing

\ 4

o
~—

fiabing £9 %05 Adesaypoipey

fep sad ;B 005z uayy ‘Adesayzoipes buunp fep sad . /B 59T auigeInade)
dnosb auigeyade)

S




X/ ‘Uoisnop ‘183us)) 18ouE) UOSIBpUY (W 'Aysul ‘q sonig

$S9I301J SUD B :190UB)) [8109Y 10] UONBIPRIOWdY))
9SIN0N)-3UOT SNSII A UOTIRIPERY 9SIN0)-1I0YS

ADOTOONQ TVOINIT)) 40 TVNHNO[[

€102 I H3IGW3IAON - LE HIGWNN - 0E JINNTOA

F('10 [e11], dnoiny A50[02U() UOTRIPRY URWISE ] -SURI],
11DURY) [2I0Y €1 M SIUane U 2dULININY

[£207 JO sajvy SuLredwo) UOIJRIPRIOWRN) 3SIN0))-5UOT
sns19 A\ AdeIaylorpey] 351n07)-110yS JO [BLL], PAZIWOPURY

LlHO0d3IH TYNIDIHO ADOTOON(Q) TVOINIT)) 40 TVNANO[

L6G6°Zv°'Z40Z°02r/00Z 1 04/10p/169/BI0 sqndooseroalj:dyy Je s uoisien iseje| ayL
1656'Z7'210Z°02r/00Z4°0) S ZL0Z ‘Pg Jequiaidag uo Julid Jo peayy paysijqnd

[




Recurrence-Free Survival (%)

No. at risk

SC
LC

T
— 80_
s
©
2 60
>
S0 = — SC
40 - = LC 2 40- — C
HR (LC:SC) = 1.15; P= .47 © HR (LC:SC) = 1.12; P= .62
o
>
201 %051 11 S 29 ox051 24
HR 95% CI HR 95% Cl
o 1 2 3 4 5 6 1 8 o 1 2 3 4 5 6 1 8
Time Since Random Assignment (years) Time Since Random Assignment (years)
No. at risk
162 138 121 115 9 69 43 2 0 SC 162 155 143 129 104 76 46 22 0
161 134 118 109 8 64 46 20 0 LC 161 152 143 130 100 71 50 21 0

J Clin Oncol 30. © 2012 by American Society of Clinical Oncology
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90+

80

Disease-free survival (%)

20+

10+

Number at risk
Radiotherapy
Radiochemotherapy
Radiotherapy

and adjuvant
chemotherapy
Radiochemotherapy
and adjuvant
chemotherapy

704
60
50-
40

304

Median follow up 10.4 yrs

— Radiotherapy

— Radiochemotherapy

— Radiotherapy and adjuvant chemotherapy

—— Radiochemotherapy and adjuvant chemotherapy

252
253
253

253

155
179
169

175

126
139
139

152

113
118
120

134

| T T T T 1
8 10 12 14 16 18

Time (years)

92 57 29 15 5
86 60 37 18
92 62 37 16 7

oo

105 73 43 17 3

100, X — Radiotherapy
80 T ~— Radiochemotherapy
Wy — Radfiotherapy and adjuvant chemotherapy
80+ i — Radiochemotherapy and adjuvant chemotherapy
70+

Overall survival (%)
v
=
1

40+
304
20
10
0 T T T T T T T T 1
0 2 4 6 8 10 1 14 16 18
Time (years)
Number at risk

Radiotherapy 252 208 165 129 9% 6 R 15 5

Radiochemotherapy 253 223 173 135 9% 66 41 19 9

Radiotherapy 253 212 171 140 102 69 42 18 8
andadjuvant
chemotherapy

Radiochemotherapy 253 220 174 143 108 77 4 18 4

and adjuvant
chemotherapy

Lancet Oncol 2014; 15: 184-90
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Patterns of relapse -different for rectal & colonic cancer
LR 5-50%

Adjuvant chemo RT improves survival

Post OP -5040 Gy/28 fr for along with Chemo 5 FU

No additional benefit with another agent

TME - LR is 10%

Short Course XRT increases survival (Swedish Trial)



Better LCR ?0S

Proper counseling before long course RT

Addition of chemo increased pCR
German trial
Decreased LR
Decreased toxicity
Increased sphincter preservation
No diff in OS
Capecitabine is equivalent to 5 FU
No benefit by adding oxaliplatin and toxicity increased
Short course VS Long course- early results promising

Adjuvant Chemo- controversial



Chemotherapy forms an
Integral part iIn management
of carcinoma rectum which
has definite advantage in the
concurrent setting.



