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Usually seen within 2 years, seldom cured
Factors influencing local recurrence include:

TNM Stage
Surgical experience/technique and completeness of resection (spillage)
Use of adjuvant therapy
Tumor differentiation and macroscopic appearance (circumferential, ulceration)
LVI, NVI

Stage 5 year, no adjuvant XRT

T1 10%

T2

T3

T4

N+ 40-65%

McCall J, et al. Int J Colorectal Dis 1995 10. 126-132
Bokey EL, et al. BJS 1999; 86:1164.
Shirouzu et al., Am J. Surg 1993; 165:233



RADIOTERAPIA: migliorare i risultati della chirurgia

RADIOTERAPIA POSTOPERATORIA
da sola o in associazione a
chemioterapia

RADIOTERAPIA
PREOPERATORIA




Clinical practice

Selected Patient population All comers
No Comorbidity Very frequent
Very high Compliance Variable

Experts Providers Usual caregivers

Often undetected Adverse drug Usual setting of
reactions detection

Limited Generalizability Broad




Typical exclusion criteria in registrative RCTs

Age < 18 yrs Depression

Age > 65 yrs Psychiatric disease

Normal ALT levels Coronary artery disease

Low hemoglobin (<12 g/dl) Cerebral vascular disease

Low WBC count (<3,000/mm?3) Neurologic illness

Neutropenia (<1,500/mm? Seizure disorders

Thrombocytopenia (< 100,000/mm?) Alcohol abuse

Decompensated liver disease IV drug use

Bilirubin >2.0 mg/dL Methadone treatment

Albumin <3.5 g/dL Hemophilia

Protime >2 sec prolonged Hemoglobinopathy

Creatinine >1.5 mg/dL Autoimmunity

Alphafetoprotein >50 mg/dL Thyroid diseases

HBsSAQ+ Mental retardation

Any other known liver disease Institutionalization
Children




EVIDENCE BASED MEDICINE

EFFICACY

e il risultato che lo stesso intervento

produce in condizioni di reale pratica
assistenziale, al di fuori del contesto
sperimentale

e l'efficacia di un intervento sanitario in
condizioni sperimentali

Alta I nternal
validity
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PATIENTS AND METHODS
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EVIDENCE BASED RADIOTHERAPY

EFFICACY

Alta External
validity

Bassa | nternal
validity







SIAI ISIICAL CLINICAL

VERSUS
oggettivo soggettivo
. _ _ Impreciso e non
preciso e misurabile quantificabile
definibile difficilmente definibile

standardizzabile non standardizzabile



RADIOTERAPIA
POSTOPERATORIA

Meta-analysis of RCIs of Radiotherapy versus Ohservation
Local Failure Odds Ratio {Random Effects Model)

Odds Fatio 95+ LI
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RADIOTERAPIA
POSTOPERATORIA

= h A b Ol RO

Meta-analysis of RCIs of Radiotherapy versus Observation
Mortality Odds Ratio (Random Effects Model)
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When CT is combined with RT:

The goal is to obtain a positive
therapeutic ratio, and thus to
enhance the antitumor effect
while minimizing toxicity to
critical normal tissues.

the tumor control curve shif
left, along with the responsg curvefor
normal tissue damage.

e




RADIOTERAPIA POSTOPERATORIA +

CHEMIOTERAPIA

02 postoperalive RT vs postoperalive CRT

GTSG A7) 41748
ECOG study EST 4278 (%) nse2
Krook et &l s 77/104
PAR study group (1 477110
Subtotal (85% Cf) 342

5 yrs local recurrence

40/50
o/ez
Ta/100
E£gr108

341

Total everts: 185 (combined treatment), 177 (radictherapy)
Test for heterogenety: Chi? = 5.53, df = 2 (P = 0.06), P = 638%

Test for overall effect: I =044 (P =0£6)

02 postoperathve RT ve postoperatne CRT

QTG A% V4746
ECOG shudy EST 4276 s 0rez
Kook e al, i1 Td/L04
PAR sludy groug .15 80/110
Subtotal (35% CI) 242

5 yrs distant metastases

J5F50
DrEd
47100
787108

241

Totel ewents: 158 (comiieed treatment), 167 (radiotheray)
Tesi for helerogenedy: Chi' = 385 df = 2(P = 0.14), P = 43.4%

Teszd for overdll effec] Z=1 22 (P=022)
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RADIOTERAPIA POSTOPERATORIA +

CHEMIOTERAPIA

5 yrs overall survival

02 postoperalive RT vs. postoperslive CRT
GTSG 4N 2E/46 23/50 s 15.80 1.23 [0.8%, 1.82) 1985
ECOG study EST 4276 19 46/106 41/102 — 22.49 1.08 [0.78, 1.49] 1991
Wrook ef &l 1 557104 384100 —a—  4.02 1.39 [1.02, 1.90] 1951
PAR study group 1, 56/110 68/108 e 37.69 0.81 [0.64, 1.02) 2003
Sublotel (35% C1) 266 260 B o 100,00 1,09 [0.83, L1.41)
Tolal events: 183 (combinad Ireatment), 170 (raciotharapy)
Tes for heterogenely. Chf=8.70,di= 3(P=003), P=855%
Tt for oversl affect 7 = 061 (P = 0.54)
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RADIOTERAPIA: migliorare i risultati della chirurgia

RADIOTERAPIA POSTOPERATORIA
da sola o in associazione a
chemioterapia

RADIOTERAPIA
PREOPERATORIA




RADIOTERAPIA PREOPERATORIA

5 yrs local recurrence

Study, v N Favors Preoperative Radiotherapy Favors Surgery Alone

VASOG 141975 180 .

VASOG I1L7 1986 978 .

EQRTC," 1888 341 .

Reis Neto et al,' 1989 A2 e

Horn et &l,' 1990 256 .

SCCSG 1™ 1890 849 . .

Marsh et al," 1994 259 « L

Goldberg et al,™ 1984 395 [ ]

MRC I,'7 1936 279 L

SCC3G,' 1996 475 L

SRCT, #1997 1110 L

Overall 4494 e 2=-571  P<001
0. 02 05 i S

Odds Ratio (95% CI)

Camma, Fiorica JAMA 2000



RADIOTERAPIA PREOPERATORIA

5 yrs overall survival

Study, v M Favors Preoperative Radiotherapy Favors Surgery Alone

Kligerman,* 1975 31 L

VASOG 151975 813 ]

Rider et al,” 1977 106 .

MRC |, MF® 1984 47 [ ]

VASOG 117 1986 320 .

EORTC,"™ 1988 450 LB

Rais Neto et al,'"1883 68 -« .

Haen et al,'® 1930 256 ]

SCCSG 171990 849 .

Goldoerg et al,'# 1994 467 .

Marshet al,'" 1994 284 .

SCCSGI,'" 1998 857 *

MRC 1,7 1996 279 .

SRCT,"@1997 1147 .

Cwerall 5O74 L 2==221 P=03
U:1 0.2 r 0.5 1 2 5 10

Odds Ratio {(95% CI)

Camma, Fiorica JAMA 2000



Introduzione della chemioterapia nei regimi pre-operatori



01 preoperative RT vs preoperative CRT

Boulis-WWassif et al. (5, 107/126
Frykholm et al. () 23/34
Bujko et al. 13 1277158
EORTC 22821 an 231/253
EORTC 22921 1l i 234/2583
FFCD 8203 at) 350/375
GRECCAR 1 an 91/96
Braendenge et al. (1) 80/98
Subtotal (5% CI) 1350

Total events: 1243 (combined treatment), 1171 (radiotherapy)
Test for heterogenetty: Chi* = 1567, df =7 (P =0.03), F = 55.3%
Test for overall effect: Z=2.26 (P =0.02)

01 preoperative RT vs postoperative CRT

Boulis-Wassif et al, (¢) 88/126
Frykholm et al. 0/34
Bujko e al. 1) 102/155
EORTC 22921 an 161/253
EORTC 22921 | an 161/253
FFCD 9203 ) 284/375
GRECCAR1 an 76/96
Braendenge et al. i) 73/98
Subtotal (95% CI) 13%0

Total events: 945 (combined trestment), 971 (radictherapy)
Test for heterogensity: Chi*=173,df =6 (P =094),F=0%
Test for overall effect Z=125(F=0.21)
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RADIOTERAPIA PREOPERATORIA

+ CHEMIOTERAPIA

5 yrs overall survival

01 preoperative RT vs. preoperative CRT

Boulis-\Wassif ot ol 2 58/126 71121 . 7.64 0.78 [0.62, 1.00] 1984
Frykhobn etal 9734 &/ 36 & ¥ 0.87 1.59% [0.63, 3.93] 2001
Bujvo et al. 1: 1047157 1037158 13. €0 1.00 [0.885, 1.17 2006
EQRTC 2291 ax 164/253 165/252 17.10 0.99 [0.87, 1.12] 2006
EQRTC 2282 Bads 164 FZ53 1le6/fZ53 17.14 0.9% [0.87; L.1Z) 006
FFCD 9203 v 2477375 243/ 367 20.52 0.95 [0.90, 1.10] 2006
GRECCAR 1 a% #0796 757101 14.93 1.12 10.97, 1.30) 2006
Brasndenge et o, A 65/98 5B/110 8.40 1.26 [1.00, 1.58] 2008
Subtotel (%5'% CT) 1392 13958 100,00 1.02 [0.94, 1.09]

Tolal events: B9 (combinad Iraaiment), BOT (radotherapy)
Test for heterogenedy. ChP = 1114, di e 7 Fe013), P=37.2%
Test for oversl affact: 7 = 041 (P = 0.68)

ns 1 1 15 2
Favoirs RT  Fawours CRT

Fiorica, Cancer Treat Rev. 2010



RADIOTERAPIA PREOPERATORIA
+ CHEMIOTERAPIA

Study Trealmenl Control Rft (random) Wieight R (random)

o Sub-calegory N i §5% O % #%C Yoor
01 precperave RT v precp, CRT

Bouliz\Waszif of al 2y 117126 /121 -+l 25.41 1.7 [0.67, 4.6L] 1984
Frylhokn of ol & 0734 0/f3e Hot astimabls 2001
Bujuo of &l (13 2/108 0f152 S B 2.8% 7.02 [0.34, ldd. 4] 2008
EORTC 2282 4 L4 /503 TF497 = = 25.17 1.98 [0.80, 4.85] 2008
FFCD G203 1} T3TS 7/ 368 —ig— Z1.88 0.98 [0.35, 2.77] 2006
GRECCAR 1 an 0/96 0/ 100 Kot sstimable 2006
Braendange o o, aé) 0/9% Ori09 Kot estimable 2008
Sublotal (95% Cf) 1340 1383 E 3 75.02 1.63 (0,85, 2.82]

Tolal events 34 (Trestment), 30 (Control)

Tast for hetaroganaty Chi' = 202, df = 3(P= D57), P a %

Tzt for overal sitect: =176 (P =008)

(02 postoperatve RT va, postopentalive CRT

GTSG dn 237 1/50 B 4,22 Z.70 (0,25, Z8.701 1385
Krook ef &l s, a/104 24100 P 14_44 2.88 (0.80, LlO_3%5] 199)
PAR study group 1 1/98 0/59 —— 2.32 3.03 (0.12, 73.49] 2003
Subloted (25% CT) 239 249 J-'- 20.98 2.86 [0.99, 8.2§6]

Tolal everts: 12 (Treatment), 4 (Control)

Tesd for heterogenedy: Ch? = 0.00, df = 2 (P=100), P = 0%

Tes! for overald effect I =194 (P =005)

03 precperative BT v, postoparative CRT

Sublotel (35% CT) 0 o Not astimable

Telal evends 0 (Trestment), O (Cortrol)

Test for heterogenaty not applicable

Test for overad effect; not applicable

Tolal (35% C) 1579 1632 H 10000 1.84 [1.13, 2.9%)

Total everts 46 (Treatment), 24 (Control)

Test for heterogenety: Ch' = 287 di =6 (P=082). F=0%

Test for overad effect: =246 (P=001)

0001 001 01 1 10 100 1000
Worse RT  Worse CRT

Fiorica, Cancer Treat Rev. 2010






TME is sub-optimal in more than 40% of patients where positive circumferential margin

was detected.
Nagtegaal, JCO 2008

A B o c
Mescrectal fat |

Tumor
Tumaor

\ Masoractal fat Mazcractal fat

Positive circumferential margin is associated with a 51% increase in the likelihood of

local Recurrence
Nagtegaal, JCO 2008



30+

Rate of Local Recurrence (%)

Mo, AT Fisik

Radistherpy
plus surgary
Surgery olons

Excusion of trials with = 50% TME
5=yt local control
S-yr overall survival

20

10

':l

B33

575

plus surgery {n=873)

Surgony alons
in=875|

Radicthzrapy

~
T T | L
1 2 3 Fi|
Yearg
691 407 170
[ 408 173
= 50% TME (1459)
=50% TME (1458)

Kapiteijn, NEJM 2001

13,14,15,16 1.05 (0.98-1.13)
13,14,15,16 1.06 (0.97-1.16)

Fiorica, Cancer Treat Rev. 2010
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Double - Blind RCTs A

Studi di Coorte
Studi caso-controlld

Editoriali, opinioni..

Studi sperimentali: animali, in vitro



5-year local control

Shucty combinad treatment radiotherapy RR (random) Weight RR (random)
o sub-category nid b 25% O % 5% C ear
01 precperetive RT va preoperative CRT
Bouliz-Wassit of al. 3 1077126 102712l —— 12.32 1.01 [0.81, L.12] 1584
Frykholm & &, & 23734 15736 —_F L.7H 1.6% [L.03, E.55] zZ0ol
Bujieo et al. 15 137/1EE 131 F1ET L1x 72 o.98 [0.89, 1.09] 008
EORTC 2291 o) £31/2E83 2097252 == 15, 558 1.1¢ [L.03, 1.18] 2006
EORTC 22024 0 % 23l f2E2 229/2E83 16,68 1.08 10,97, 1.08] 200
FFCD 9203 ) a50/378 J187367 E | 17.08 1.08 [L1.03, 1.13] 2006
GRECCAR 1 an 91/96 247100 15.51 1.01 [0.94, 1.0%8] Z006
Bracndengs &t al. 14 g0s98 T3r1ln g.40 1.23 [L.05,. 1.45] 008
Subtolal (95% C) 1380 1398 <§ ) 100,00 1.08 [L.01, 1.10)
Total everts: 1243 (combined reatmant], 1171 (radictherapy)
Test for heterogenefty, Chi* = 1567 ¢ (F=003,F=353%
Test for cverall atiect Z =
02 postoperative RT v postoperative CRT
GTSG an 41746 40750 - 3t.69 1.01 [0.24, 1.32] 1585
ECOG sludy EST 4276 1% braz 0ra3 Hot estimable 1991
Krook el el 19 29/104 Ta7100 — 4z a4 0,94 [0,80, 1,09] 1551
PAR gtuady group 115 477110 Egri0e — 19,32 .80 [0,.80, 1.0E] 2003
Subtobal (95% ) 242 341 el 100.00 0.96 [0.80, 1.16]
Totel everts: 185 (combined frestment), 177 (radictherapy)
Test for heterogenedy: Ch® = 553, df = 2 (P = 0 06), I = B3 8%
Test for overall eflect £ =0441F =056
03 precperative RT vs postoperative CRT
Taner et al. 22 EdS2E 23/2d —— 35,43 0.9 [0.84, 1.11] 2006
Sebag-Montefiore el al. 2 ESB/ETE B42 /674 H 64,57 0.93 [0.90, 0.98] 009
Suibtotal (95% CI) 702 698 [ loo.00 0.93 [0.90, O.98]
Totel everts: 622 (combined trestment), B85 (radiotherapy)
Test for heterogenetty: Ch® = 0.25, 5 = 1 {P = 062),F = 0%
Terst for onverall effect: 7 =4 52 (P = 0,00001)

0s or 1 15
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5-year distant metastases control

Sy combined tresfment radictherapy R (random) Wieight RR (random)

of Sub-cabegory i il 95% Cl % 85% O b
0 precperative BT ve postoperative CRT

Broulis-azas o &l 0 BR/LIE BRs121 8. 29 0,98 [0.84, L.17] 1984
Fryiuolm ot al, i* s34 Q36 Not sstimable 2001
Bugkn & &, (L 102/185 108/L87 8.83 0.98 [0.84, L.15] 2008
EORTC 22321 an LE1/E83 lELsZ82 12.7¢ 1.00 [D.87, 1.14]) 200
EORTC 221§ a1 1E1/253 161/2%3 12.67 1.00 [D.88, L,14] Z00E
FFCD Q03 o8 ZEASATE ZRE/IET = IT.EZD 0.9 [D.87, 1.01] 20108
PRECCAR T a5 7696 B3s100 .l 11,596 .25 [0.83, 1.08] Z00E
Brasndenge «f ol 6 Tas58 BO/LL0 8.32 L.og [0.87, 1.21] 2004
Sublotal (95% CI) 1330 1398 ;r 100,00 0.97 [0.9%3, 1.02]

Total evenls 345 [combingd trealmeant), 571 (radicthenagy)

Tzl for hederogenedy. Chit = AT = BR = 0.94), P = 0%

Tes turnmﬂ:lfed:lﬂ‘l

02 postoperatve RT va postoperative CRT

GTSG A% 3 fdE AR/E0 R . S z1. &0 L.06 [0.82, 1.3E&] 1988
ECOG study EST 4276 5 D/8z D/e3 Ner ascimable 193]
Hrook o o, 18 T4/104 E4/L00 —— i6. 24 L.32 [1.06, 1.64] 193]
PAR studhy grou (1) BO/L1D T8/L08 1 50,16 1.01 [0.85, 1.18] 2003
Subtotal (%5% CI) 242 241 100,00 1.11 [0.%4, 1.31]

Total events: 188 (comiined treatment), 167 (radictherapy)

Tas for helerogenedy: Chi' = 395 JTa 5P = 0141, P = 49.4%

Taxd Tutmdulfed:l'ﬂ.

03 preoperalive RT vs postoperative CRT

Toher s sl o I0/28 Z2/i4 e 4.82 D.84 [D.66, 1,07] 2008
Sebag-Monlefiore & al. (1 537676 E46 /BT 85.18 0.5 [D.33, L.03] 2003
Subiotal (35% C) 702 (-5 J- 104, 00 0.95 [0.84, 1.07]
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5-year overall survival

Etuly comixnd troatment it oy RR (ranciom] Wizighi RR {random)
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mortality related to toxic events mortality related to
toxic events

Shudy Treatment Corirol RR {random) Vieight FR (random)

or sub-category i il §5% O ® 85% O Year
01 preoperative RT vs precp. CRT
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CRT PREOPERATORIA VS. CRT POSTOPERATORIA

5 yrs local recurrence

03 precperative BT vs posloperativve CRT
Taber gt al. 23 24778 2324 —i— 35 43 0.9 [D.84, 1.11] Z0E
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Total events: 622 (combined trastmant), 665 (radiotharapy)
Test for heterogenedy; Chi® =025, df =1 (P =062, F=0%
Test for overall eftect I =453 (P < 0.00001)
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5 yrs distant metastases
03 preoperatie RT ve postoperstve CRT
Taher et ol i12) 20s2e 22724 = 4. .82 .84 [D.86, 1.07] 2008
Sebadg-Montafiors ol al, i £37/676 EdE/ET4 95, 18 0.98 [0.93, 1,03] Z003
Sublotal (95% CN 702 B9 10, o0 0,95 [0.84, 1.07)
Total events: 557 (combaed treabment), 558 (radiotherapy)
Test Tor elerogenety. Chi* = 151, df =1 (P =022, F = 33.5%
Tosl for overall effect Z=081 (P=042)
5 yrs overall survival
03 precperaive BT vz postoperathee CRT
Taker et &, 37 lef26 17124 & 11.38 0,87 |0.58, 1.29] 2006
Sebag-Montefiore et al. i1 453/676 4T4SETH 1 88.62 0.97 [0.30, 1.04] 2003
Suintrtal (95% C1) 702 30 10000 0.9 (0.90, 1.03]
Tolal everds: 475 (combined iraatmant), 491 (radioiherapy)
Test for heterogensly. Chi' « 0,26, 01 =1 (P=061),F=0%
Test for overald effect =107 (P =0.28)
s oz 1 15 2
Fevouars RT  Fawgurs CRT
Fiorica, Cancer Treat Rev. 2010
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Conclusions 1

In patients with resectable rectal cancer, CRT does not increase overall survival,
despite the fact that preoperative CRT significantly reduces the risk of the local
recurrence.

No reduction in the distant metastases rate was found.

Toxicity-related mortality is significantly increased by the concomitant
approach, emphasizing the need for safer treatment combinations.
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Conclusions 2

In elderly patients
compliance with radiotherapy is good and rate of toxicity is acceptable
patients with no or mild co-morbidities have a significantly better survival

Increasing severity of co-morbidity may sufficiently shorten remaining life
expectancy to cancel gains with adjuvant radiotherapy.






Conclusions 3

The addition of IORT to conventional treatment methods has improved local control
as well as survival in recatal cancer in both the primary and locally recurrent disease
settings
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Use of of Novel and Molecular —targeted chemo-therapies combined to RT

Capecitabine

RCT: XELODA vs 5FU + RT (50.40 Gy)
An higher rates of pathological T and N downstaging ... but these differences did
not reach statistical significance.

Hofheinz, JCO 2009

A n ongoing trial NSABP R-04 trial



Use of of Novel and Molecular —targeted chemo-therapies combined to RT

Oxaliplatin

RCT: Studio Terapia Adiuvante Retto (STAR-01)
RT + 5FU with or without Oxaliplatin weekly

No statistical differences in outcome, only an increase of toxicities in Oxaliplatin
group (24%vs 8%).

Aschele, JCO 2009
RCT:. ACCORD 12/0405-Prodige 2

RT + Xeloda with or without Oxaliplatin weekly
An higher rate of complete response, but an increase of toxicity

Gerard, JCO 2010



Use of of Novel and Molecular —targeted chemo-therapies combined to RT

Cetuximab

Glynne-Jones reviewed a series of phase 1 and 2 studies with cetuximab
incorporated in neoadjuvant chemoradiotherapy.

-Increase of diarrhea
-Complete response rate 9.1%

Glynne-Jones, Acta Oncol 2010

Ongoing XERXES study



Use of of Novel and Molecular —targeted chemo-therapies combined to RT

Bevacizumab
Willet et al. : RT +5FU + Bevacizumab
High rate of pathological downstaging

Willet JCO 2009

Crane et al. 32% of pathologic complete response

Crane , IJROBP 2010

ECOG 3204: phase 2
Pathological response 33%

Landry [JROBP 2009



Biomarkers for Response to Neoadjuvant Chemoradiation for Rectal Cancer

P53

The majority of studies revealed no correlation between p53 and treatment outcome.
Four of 21 studies claimed a positive correlation; one claimed that p53 staining
(mutation) predicted good response, whereas the other three claimed that p53 staining
was a predictor of poor response. These data suggest that p53 is unlikely to serve as a
predictor of response to neoadjuvant CRT

EGFR

Only one study revealed an association between positive/negative EGFR staining and
treatment outcome. It may be more valuable to quantitatively measure EGFR expression
rather than assessing whether biopsies stain positive or negative for EGFR. Two of the
four studies, involving 87 and 183 patients, that evaluated.

Kuremsky JG IJROBP 2009




Biomarkers for Response to Neoadjuvant Chemoradiation for Rectal Cancer

TYMS

Four of five studies evaluating TYMS expression revealed significant associations with
clinical endpoints. Three studies revealed better outcome with low or absent
pretreatment TYMS expression, whereas one study revealed better outcome with high
TYMS expression. The study that found a correlation between low TYMS expression
and downstaging failed to reveal a correlation with local recurrence or survival. The
single study that found a correlation between high pretreatment TYMS expression and
improved response involved only 19 patients who received both 5-FU and oxaliplatin.
The extremely small number of patients and addition of oxaliplatin may have confounded
this study's results. The two remaining studies supporting TYMS expression levels with
outcome included small patient numbers. If there is an effect of TYMS on outcome, it
could be due to enhancing 5-FU's effect. There is not enough evidence to support the
use of TYMS protein quantification as a predictor of treatment response in rectal cancer.
However, TYMS DNA may have value as a predictive biomarker, and its clinical utility
should be evaluated as an adjunct in larger trials involving neoadjuvant CRT for rectal
cancer.

Kuremsky JG IJROBP 2009




Biomarkers for Response to Neoadjuvant Chemoradiation for Rectal Cancer

Ki-67
On the basis of the literature, it seems unlikely that Ki-67 has any utility in predicting
outcome to treatment for rectal cance

p21

Two studies revealed improved outcomes with low or negative p21 expression, whereas
two different studies showed improved outcomes in tumors with high or positive p21
expression . On the basis of in vitro studies, it would be predicted that tumors with low or
absent p21 expression would be more radio- and/or chemosensitive, leading to better
outcomes. The two studies that found a correlation between decreased or absent p21
staining and poor outcome involved treatments in addition to 5-FU and external-beam
radiotherapy. The additional treatments may have confounded the results.

Larger, prospective clinical trials should be conducted to determine the ability of low p21
expression to predict better outcome.

Kuremsky JG IJROBP 2009




Biomarkers for Response to Neoadjuvant Chemoradiation for Rectal Cancer

bax/bcl-2
More studies evaluating bax as a predictive biomarker are needed owing to the limited

data available for bax. Because only one of 12 studies showed a significant correlation
between bcl-2 expression and treatment outcome, it is unlikely that bcl-2 is a useful
clinical marker.

Microarray

Both studies and reported the ability to accurately determine responders and
nonresponders on the basis of microarray-determined gene expression profiles.
Between the 54 genes differentially expressed in the Ghadimi study and the 43 genes
differentially expressed in the Rumkus study, there was no concordance with even one
gene between the two studies. Although gene array expression data generate
interesting results that may lead to the further exploration of candidate genes, the
complexity and magnitude makes the results difficult to interpret. Two studies with a
small number of patients are not enough to validate the use of microarray-determined
gene expression profiles to predict response to neoadjuvant CRT in rectal cancer.

Kuremsky JG IJROBP 2009




Biomarkers for Response to Neoadjuvant Chemoradiation for Rectal Cancer

P53

The majority of studies revealed no correlation between p53 and treatment outcome.
Four of 21 studies claimed a positive correlation; one claimed that p53 staining
(mutation) predicted good response, whereas the other three claimed that p53 staining
was a predictor of poor response. These data suggest that p53 is unlikely to serve as a
predictor of response to neoadjuvant CRT

EGFR

Only one study revealed an association between positive/negative EGFR staining and
treatment outcome. It may be more valuable to quantitatively measure EGFR expression
rather than assessing whether biopsies stain positive or negative for EGFR. Two of the
four studies, involving 87 and 183 patients, that evaluated.

Kuremsky JG IJROBP 2009
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External validity

B EEVIEW

Randomized Trials Stopped Early for Benefit

A Systematic Review

.Ii'li':t':'r M 'l'jl:ll'.ltl:lri.. h{]:ll h{EII' Fontawt Darndsnnired cAimical trake DT Hhat stemn aadicr tham nila nnad b ancasf ame

Conclusions: RCTs stopped early for benefit are becoming more common, often
fail to adequately report relevant information about the decision to stop early, and
show implausibly large treatment effects.

These findings suggest clinicians should view the results of such trials with
skepticism.

JAMA. 2005;294:2203-2209



