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Rectal cancer radiation therapy

Uncontrolled growth in the pelvis a disaster

Canallow RO-surgery in non-resectable
casegthe ugly ones)

Canprevent local failures, even after good

RO-surgery(in all, i.e. good, bad and ugly)
Canslightly improve survival

Can notlimprove sphincter preservation
rates

Canpalliate symptoms like pain, bleeding




Rectal cancer radiation therapy

Uncontrolled growth in the pelvis a disaster

e Canallow RO-surgery in non-resectable
casegthe ugly ones)

« Canprevent local failures, even after good

RO-surgery(in all, i.e. good, bad and ugly)

When is it worthwhile and how is it then best give

e Canslightly improve survival
e Can notlimprove sphincter preservation rates
« Canpalliate symptoms like pain, bleeding




Rectal cancer radiation therapy

Uncontrolled growth in the pelvis a disaster

* The effects are shown in many randomised
trials (and meta-analyses of the trials)

e One of the best evidence-based treatments
In oncology

« Still many controversies - and doctors do
very differently(in different parts of the world)

| will try to give my honest view of the evidence




Local recurrences in
rectal cancer
has decreased from about 30% to
about 5%

Improved surgery and radiotherapy

are both important and contribute to about
the same extent




The local fallures are prevented,
not only postponed?

local recurrence, all stages oa survival, curatively treated
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What are the main controversies”

 When Is It needed?To be discussed

* Preop or postop? Solved since decades

* Preop or selective postop@ved in 200t

e Long or short course™ be discussed

e With or without chemotherapy?
Solved in 2005

e \What target

?
More studies needed




Short or long course - a
very controversial iIssue

for long (since 1985) -

sclence or reimbursement?




Short course rather than long
course?

* Practical advantages
* Biological advantages
Greater efficacybecause of the overall very short

treatment time, 8 — 10 days compared to 10 wéetks)

(also tested experimentally, Basha et al., Ann SurgoD
2002, 9, 292)

e More cost-effective

with no (relevant) increase In toxicity
(because the total dose is lower, will come badki®)

 \WWhat do the clinical data show?




Relative efficacy of pre- or postop and

short or long course radiotherapy-
what do the data from the surgery alone trials
iIndirectly tell?

BED number of Relative  Survival
trials patients reduction benefit
local failures

Preop RT (BED 30+)
conventional 36.0 5 967 39% no
5 X 5Gy 37.5 3 3763 56% yes

Postop RT
conventional 39.8 7 2549 31% no
conventionat CT 394 2 244 26% yes

Chiefly Colorectal Cancer Collaborative Group, Trentet 2001




Relative efficacy of short or long

course radiotherapy-
any more direct comparisons?

Polish trial, Bujko et al., Br J Surg 2006

Preop 5x5 vs preop radiochemotherapy

MRC-CRO7, Sebag-Montefiore et al., ASCO 200¢
Preop 5x5 vs postop selective radiochemother

and 2 ongoing trials

Australasian and Stockholm [the only directly
comparative trial)




MRC CRO7

Sebag-Montefiore, Quirke et al. ASCO 2006 (absirl3%512)

1350 pts, randomised between
preop 5x5 Gy to all (595/674, 88% did)
< postop 25x1.8 Gy + FU if crm+ (11% had)

e Local failure (5% vs 11%p < .0001)

e Seen at all heights, irrespective If crm+ (9 vs
29%), crm? (6 vs 12%) or crm- (1 vs 6%)

DFS 3 yrs (80% vs 75%), < .02)
S 3yrs (81% vs 78% = .05)




Polish randomized study

5x5 Gy 50.4 B x 1.8 Gy)

Immediate surgery vs. +5-Fu, LV

(TME) 4-6 &kes interval to
surgery (TME)

More convenient More anterior resections?
Lower cost ﬂ

Primary aim of the study
Secondary endpoints: survival, local control, toxicit
Is local control superior after chemoradiation?
Planned accrual:
316 patients are needed to detect 15% difference

In the rate of anterior resection
Bujko et al ECCO 2005, BJS 2006
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Polish trial, secondary endpoints

Overall Survival Disease-free\®val

1005
100,

80
801

60
604

404 40

20 204

0,0

Years Years

Absolutely no difference



Polish trial, secondary endpoints
Local Recurrences

20 -
chemoradiation
15 - 16%
10 - m am 5X50GY 11%
5
_-_.
O [

Even a tendency that,5x5 Gy Is superior



Relative efficacy of short or long

course radiotherapy-
what do the “direct” comparisons reveal?

Polish trial, Bujko et al., Br J Surg 2006
Preop 5x5 Is (at least) as good as

preop radiochemotherapy
MRC-CRO07, Sebag-Montefiore et a

The strategy to give preop 5x5 to al
rectal cancers Is superior to give se

., ASCO 200¢

locally adva
ective postop

radiochemotherapy to the most advanced ones




Short course or long course radiotherapy?

Stockholm I

randomisation between
5 Gy X 5, Immediate surgery

5 Gy X 5, delayed surgeryrhis works!

o2 Gy X 25, delayed surgery

Can give a more clear scientific answer, b
the clinically important comparison is with
radiochemotherapy (as in the Polish trial)




RTCT rather than RT pre- or
postoperatively?

If prolonged course RT (45-50 Gy), we now
have strong evidence that

RTCT Is superior to RT

both pre- and postoperatively




RTCT rather than (same) RT pre- or
postoperatively?

e Old US postop trials (GITSG, NCCTG) +
Cafiero

 Old negative preop trials (all inop T4)
 Three modern preop trials

Locally advanced (T3, op T4)
EORTC 1011 pts (Bosset et al NEJM 2006
FFCD 762 pts (Gerard et al ASCO 2005)
Inoperable T4

Nordic LARCS 209 pts (Brandaengen et a
ECCO 2005)




RTCT rather than (same) RT pre- or

e Old US
Catfiero

postoperatively?
postop trials (GITSG, NCCTG) +

 Old negative preop trials (all inop T4)
 Three modern preop trials

Locally advanced (T3, op T4):
EORTC1011 pts (Bosset et al NEJM 2006

FFC
Inopera
Norc

D762 pts (Gerard et al ASCO 2005)
nle T4:

ic LARCS209 pts (Brandaengen et al

ECCO 2005)




Preof RTCT or RT Inlocally

advanced rectal cancer

- the modern trials
Substantial inflation in what is considered

locally advanced
Previously only the ones we considered

"ugly”, now also all "bad” ones and some
"good”, but badly located.

FFCD and EORTC "bad”, 90% cT3, 10%
operable cT4

Nordic LARCS "ugly”, all T4 with
overgrowth to a non-resectable organ/tissue




Preof RTCT or RTin locally

advanced rectal cancer
- the EORTC, FFCD, LARCS trials
e Improved local contrah all

EORTC, FFCD: 8-10% vs 15-1/%
LARCS: 18% vs 28%

* No difference In sphincter preservation in an

 Improved PFS in LARCS, no/tendency In
EORTC/FFCD, no difference in S (tendency
LARCS (p=.07))

RTCT better than RT, still only incremental gains
but sufficient for "evidence-based” new routine




RTCT rather than RT
preoperatively

Extensively used

Until recently, no good evidence, only more
toxicity

What chemotherapy?

5-FU explored in the randomised trials (oral
likely equivalent)

Now "everyone” use combinations
Still experimental!
All claim superiority, pCR considered an important

endpoinf(Glynne-Jones Red J 200&@l recognize more toxicity




Late toxicity -
necessary to know before you can decide

Is seen, and will be seen, we now
know some from 5x5 Gy but still
limited knowledge from long-course,
particularly with chemotherapy

The balance between gains and losses
IS Intricate, but extremely important




Late toxicity from radiotherapy?

5XoGyvs25-28x1.8-2Gy

* Fraction size higher
 Total dose lower

We do not have a good answer to what matter
the most, buttotal dose Is at least as important
as fraction size




| ate adverse effects from rectal

cancer radiotherapy

The Swedish Rectal Cancer Trial and the

Uppsala trial represent the best knowledge
we so far have (14-22 years of follow-up)

The Stockholm trials add to this knowledge,
but less relevant because of the large
irradiated volumes (9 - 22 years)

Dutch TME (3-5 years of follow-up)

Many studies, not only retrospective but
also prospective, are ongoing, so we will
know more in the future




L ate bowel function after
rectal radiotherapy

« Small retrospective studies after postop

(CT)RT (Kolimorgen et al Ann Surg -94; Lewis et al
Int J Colorectal Dis -95; Lundby et al Lancet -97;
Lundby et al DCR -05)

No good function at all, after 15+ years severgipaired

e Long-term follow-up of SRCT, the TME-
trial (Dahlberg et al DCR -98; Marijnen et al JCO -05)
and the Stockholm trialBollack et al -06)

Any incontinence RT+ RT- p-value
SRCT 68% 51% .05
V= 62% 39% .001




Long-term follow-up of the SRCT
(and the Uppsala trial)

- secondary cancers
115 (7%) of 1599 patients had a second canc
Almost two-fold increased risk in RT+ patients

- All sites:
- Within/adjacent to: 2.04 (1.10-3.79)
- Outside:

Risk of elt

cancer: R

- 31%, R

1.85(1.23 -2.78)

1.78 (0.97- 3.27)

ner a local failure or a secondary

+ 209%8H 0.55 (0.40-0.70)

Birgisson et al., JCO 2005




| ate Adverse Effects in SRCT

Diagnoses late admissions

ICD chapter RR 95% ClI

Infections 1.32 0.96 - 1.87
Endocrine 1.26 0.85-1.79
Heart and circulation 0.88 0.71-1.11
Lung 0.69 0.44 - 1.08
Gastrointestinal 1.23 0.97 -1.54
Urology 0.74 0.49-1.10
Neurology 1.17 0.64 - 2.11
Psychiatric 0.69 0.37 - 1.28
Orthopaedic 1.33 0.87 - 2.04
Fractures 1.45 0.95-2.19

Birgisson et al JCO 2005



L ate Adverse Effects In SRCT

Diagnoses late admissions

ICD chapter RT | RR 95% ClI

Infections 89 | 1.32 0.96 - 1.87
Endocrine 65 | 1.26 0.85-1.79
Heart and circulation 0.88 0.71-1.11
Lung 18 | 0.69 0.44 - 1.08
Gastrointestinal 1.23 0.97 - 1.54
Urology 42 | 0.74 0.49 -1.10
Neurology 26 | 1.17 0.64 -2.11
Psychiatric 18 | 0.69 0.37 -1.28
Orthopaedic 53 | 1.33 0.87 - 2.04
Fractures 58 | 1.45 0.95-2.19

Birgisson et al JCO 2005




Gastrointestinal diagnoses

Early admizzion

Late admizzion
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Significantly more late admissions due to small ebw
obstruction in irradiated patients




Bowel obstructionsurgically and conservativel
treated)@Nd radiation technique
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no RT therapy, n=454
——- RT four-beam technique, n=262
— RT three-beam technique, n=143
— - anterior-posterior beams, n=37

Birgisson et al., unpublished



A demand for more conformed technigues

3D-CRT vs IMXT vs
protons, higher costs
but less toxicity

Johansson J, unpublished




* Poor surgery due to incomplete TME?

 Remaining tumour cells In tissues not
removed, e.g. In the lateral nodes?

Syk et al, Br J Surg 2006



Although most
were low,

"standard targets”

can likely not
be decreased.
Also found

by Marijnen et
al, ECCO 2005

(saw more lateral node

Involvement)




Preoperative radiotherapy reduces local recurrences
(data extracted from literature in relation to tis& after surgery alone)
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Local recurrence rate after radiotherapy

Ga6i0ns from preoperative radiotherapy alone
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Ga6i0ns from preoperative radiotherapy alone

_ - But do we know the ris
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Local recurrence rate after surgery alone (per cent )

Radiotherapy and Oncology 2001;61:1-5



Some extrapolations

and speculations, however, based
upon data from the trials -

intertrial comparisons can be notoriously
difficult



Preoperative radiotherapy reduces local recurrences
(Is hypofractionated more effective than conventilgrfaactionated?)

60 [

ol
o
\

\

40 - :

30 |

and surgery (per cent)

[EEN
(@)
\

\

Local recurrence rate after radiotherapy

O P T T T T A S N T Y B N
0 10 20 30 40 50 60

Local recurrence rate after surgery alone (per cent )

Radiotherapy and Oncology 2001;61:1-5



Preoperative radiotherapy reduces local recurrences

IS hypofractionated more effective than conventiynfaactionated
(BED 30+ Gy)?
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Gains from preoperative radiochemotherapy (ratfan the
same radiotherapy alone)?
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Gains from preoperative radiochemotherapy (ratfan the
same radiotherapy alone)?
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Local recurrence rate after radiotherapy

Ga6i0ns from preoperative radiochemotherapy
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randomisation between

5 Gy X 5, Immediate surgery

5 Gy x 5, delayed surgery

o2 Gy X 25, delayed surgery

Can give a clearer scientific answer to
what the cell kill effect of 5x5 Gy Is



randomisation between

5 Gy X 5, Immediate surgery
5 Gy x 5, delayed surgery©es this work

as efficient as
2 Gy_x 25, delayed s_urg%}:/liochemo?
Can give a clearer scientific answer to

what the cell kill effect of 5x5 Gy Is



Surgery alone, < 3% local failure, Cave Hodgkin

survival > 90%, < 5% postop therapy

Preop RT(pref. 5x5 Gy)+ surgery, < 3-5 % local failure,
survival > 70 - 80%, < 25% postop CT

Preop RTCT(xCT) +surgery, <5 -10% local failure,
survival > 60-70%, explore neoadj CT (with 5x5 Gy?)



The bad ones (30-50%)
Preop RT alone

(preferably 5x5 Gy)
The ugly ones (10-15%)

Preop RTCT (with FU),
explore combinations a
neo-adjuvant CT

or upfront CT with 5x5 Gy sometime in between!




The distant spread must be attacked

5x5 Gy - good, bad or ug|
Not a favourite among many
for a variety of reasons
(radiobiology, hospital/
private economy)

but very goodthe best?),

also in the ugly ones




