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Overview:

- Epidemiology:
A More than 40,00@&ases of new rectal cancergear. el

Risk of CRC

Columns of
Morgagni

Levator

General population ani muscle

Personal history of colorectal |

. 15%-20%
neoplasia

Inflammatory bowel
disease

15%—40%

Dentate

(pectinate)
HNPCC mutation T0%—80% s

FAP

] 20 40 60 80 100 External
Lifetime risk (%) hi

ani muscles
Superficial
ASTRO Annual Refresher Course » Fort Lauderdale Marriott Harbor Beach Resort & Spa = March 2-4, 2018 0 #REFRESHER18

- Anatomy:
A Extendsrom anal verggpalpable junction betweehair-bearing and norhair bearning squamous céllend superiorly for about 2
(US)}15 (EUREM (to about sigmoid level).
1 12 cmis middle transverse fold
1 Superior marginThe PERITONEAL REFLECTION IS AC¥WALtyfrom anal verge aka also where the middle
transverse fold ifaka known as rectosigmoid junction)

A True surgical rectum begins at anorectal ring (just proximal to dentate Jine
1  Anorectal ringepresents thenternal anal sphincter muscle.
1 Anorectal rind is lower limit for functional sphincter preservation surgery.

A dTrue distancérequiresRIGID proctoscope and not flexible (which can overestimate about 5 cm).

A m third draped withperitoneum anteriorly and on both sid¢8VIA Mhsuperiorrectal artery)

A Mid third only anterior surface covered by peritoneuimternal iliacrbmiddle rectal artery)

A @ third has no peritoneal covering and close to other pelvic struct(irgsrnal pudendalbinferior rectal artery)

1  Being more difficult to resect given the spatial confines,
there is no natural barrieto blockinvasion of tumor

0  Lymphatic Spread:
A Tumors above anorectal ringspreadalong middle rectal vessel distribution
T Internal iliac LN

A Tumors extending into anal canal spread via nodes along

T Inferior rectal and external iliac LN
Cancers arising in anal canal spread

1 Inferior rectal and external iliac pathways

1  To lungsrather than livelcommon to true rectal cancers)

>

o0 Note: True surgical rectum (prox to dentate linkaanorectal ring also represents inferior limit for functional preservation surgery (defines
lymphatic watershed for rectal cancer spread)Worse progmsis for distal lesions

o  Note: Fixed tumors more difficult to resedbistal tumors have more fixed tumoggdue to confines of bony pelvis which inhibits surgeons from
achieving adequate lateral/circumferential margins

- Prognostic factors:
o  Cancer
A Stage
Tumor location (distal worse than proximal)
Histology (signet cell poorer outcomes); tumor grade
Circumferential tumors or with near/total obstruction respond poorly
Circumferential margin
Mobile cancers more favorable than fixed
LVSI, PNI
Response to neoadjuvant tx

I D D D D D >

o Lifestyle
A Age, male, IBD (UC), high fat, low fiber, EtoH, tobacco, fam higmgtic (FAP, HNPCC), DM, red meat, cholecystectomy

- Protective:
0 NSAIDs, fiber, vitamin B6.
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Workup

o H&P

A DRE (fixeemobile-ulceratedcexophytic; ditance from verge; anal tone; pagctal LAD; adjacent organ involvement)

0  Chest Xay (or CT chest) & abdominopelvicCT
o  Full colonoscopy (synchronous disease in 5%) TABLE 3
0o  TRUS and/gpelvic MRI for local staging Summary Estimates of Sensitivity and Specificity for Endoluminal US, CT, and
0 CBC (Hct), BUN/Cr, LFTs, CEA MR Imaging in the Staging of Rectal Cancer
A MUST GET A PSA td:Rlbl’OState cancer. Stage Imaging Modality Sensitivity (%) Specificity (%)
End tal US Muscularis propria invasion EUS 94 (90, 97) 86 (80, 90)
(o] naorectal : T NA NA
A 0, i i MR imaging 94 (89, 97) 69 (52, 82)*
A 80-90% accurate !n tumor staging . Perirectal tissue invasion EUS 90 (88, 92) 75 (69, B1)
A 70-75% accurate in mesorectal LN staging CcT 79 (74, 84)* 78 (73, 83)
A imi i < MR imaging 82 (74, 87p* 76 (65, B4)
A Use I.Imlte.d to lesions 14. ¢m from anus Adjacent organ invasion EUS 70(62,77) 97 (96, 98)
A Also identify enlarged perirectal lymph nodes T 72 (64, 79) 96 (95, 97)
A Important for determining extension into the anal can; Lot nod ‘ . E:'J"S‘mag‘“g g; Egg' gi) 33 (??’ 3?
- NOTE: NO PET/CT INDICATERdtal cancers ymph node invoivemen s e Je e 5o
0 BUT YES for anal. MR imaging 66 (54, 76) 76 (59, 87)
Note—MNumbers in parentheses are 25% Cls. EUS = endoluminal US, NA = net applicable.
* Significantly lower than EUS.

Clinical Presentation

- Hematochezia, diarrhea or constipation, reduced stool caliber, tenesmus, rectal urgency, inadequate emptying, urinary Sypepiioeal pain.

- Abdominal pain is more @QON cancer.

Imaging
CLINICAL WORKUP FINDINGS
PRESENTATIONaD
Single specimen,
completely removed
with favorable
histologic features?
and clear margins
« Pathology reviewd:¢ (T1 only)
= Colonoscopy
Pedunculated = Marking of
polyp or cancerous polyp
Sessile polyp site (at time of
(adenoma) with colonoscopy or
invasive cancer within 2 weeks if
deemed necessary
by the surgeon) Fragmented
+ MMR/MSI testingf specimen or margin
cannot be assessed
or unfavorable
histologic features?
Pathology

PRIMARY TREATMENT

Pedunculated

polyp with
invasive Observe
cancer Observeh
or
. Transanal local See Adjuvant
Sessile polyp excision, if Treatment
with invasive appropriate! (REC-3)
cancer or See Adjuvant
Transabdominal __ | Treatment
i U T
» Consider rigid proctoscopy resection (REC-4)
* Chest CT and abdominal CT
or MRI®
= CBC, chemistry profile, CEA )
. : h . Transanal local See Adjuvant
::m';;‘tsl with or without excision, if }—P Treatment
A .
* Endorectal ultrasound (if MRI || :rproprlate (REC-3)
i contraindicatedor consider | Tansabdominal_ 562 AdLvo
* Enterostomal therapist as (REC-4)
indicated for preoperative
marking of site, teaching
* PET/CT scan is not indicated®

- 90% are adenocarcinomaf which 20% has excels colloid (no significance), but the 1% with signet ring do worse.

- Other: Small cell, carcinoid, leiomyosarcoma, lymphoma.
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Screening

- Colonoscopyt age45 (USPSTF, 2024hd g10 years if negative.
o IF polyps, then repeat everySByears depending on risk of polyp.

- HIGH RISK
o Istdegree relative Colonoscopy starts at age 40 or 10 years before first diagnosis in affected first degree relative. THEN g5 years.
o IBD Colonoscopy years after first symptonDepending on findings ¢3 years afterwards.
o HNPCQ@ynchMMR) Starts age 2@5 then q12 years
o FAP Must do elective colectomgr proctolectomy after onset of polyposis.

USbdzZNBESaQ | SIHf K {{GdzRé LL
Prospectivel 11,801 women aged 246 at enrollment.

Ma, JAMA Oncol 2022.
519 incident CRC cases were documented over 26 y2&18! personyears of followup.
MVAendoscopy(vs. nonel2 @ incident CRC for age iitiation at ALL AGES.

Before 45 years (HR, 0.339, 45 to 49 years (HR, 0.433, 50 to 54 years (HR, 0.493, andx55 years (HR, 0.463.
Absolute@ SAGAYEF G§SR OdzvdzZ + §APBS AyOARSYyOS 27F / w/ (i KtNiozd éhdoscopy &t 85t 2 F
years of age vs 50 to 54 years of age. Compared with no endoscopy, initiation of endoscopy before 50 years of age soxsaaézbvaith a
reduced risk of CRC diagnosed before 55 years of age (<45 years: HR, 0.4509836.20]; 4549 years: HR, 0.43 [95% CI, 602746]).
Conclusions and Relevanda this cohort study, compared with no endoscopy, initiation of endoscopy before 50 years of age was associated
with a reduced risk of CRC, including CRC diagnosed B&fgesars of age. Screening before 50 years of age was associated with greater
absolute reduction in CRC risk compared with initiation of CRC screening at 50 years of age or later.

NordIC@ b S 3 | Thidl &S ¢

H w [B4,585men and women 5%4 yoPoland, Norway, Sweden, and the Netherlands between 2009 and 2014.

1:2 ratio| 1. invitation to undergo a single screening colonoscopy (the invited griapfo invitation or screening (the usuehre group) .
1°risks of coloretal cancer and related death, and the secondary end point was death from any cause.

Bretthauer, NEJM 2022.

28,220 in the invited groud,1,843 of whom (42.0%) underwent screenjrand 56,365 in the usuakre group.

A total of 15 participants had majbteeding after polyp removal.

Median FULO-years, 259 cases of colorectal cancer were diagnosed in the invited group as compared with 622 cases indheeugoalp.
Intention-to-screen analysed,0-yearrisk of colorectal cancer 0.989.1.20%(RR0.82;SS)

10-yearrisk of death from colorectal cancer 0.28%0.31%(RR0.90;NS)

The number needed to invite to undergo screening to prevent one case of colorectal cancer was 455 (95% Cl, 270 to 1429).

The risk of death from any cause was 11.08%1.04%

CONCLUSIONS

In this randomized trial, the risk of colorectal cancer at 10y&as lower among participants who were invited to undergo screening
colonoscopy than among those who were assigned to no screening.

Commentary In a pefprotocol analysis of patients who actually underwent screening, 31% RRolorectal cancer risk(84% v 1.22%) and
a 50% relativ& in colorectal cancer death (0.15% v 0.30%Y. ! XA ONBSyAy3 g2NJ & F2N K248 sK2 | Oldz

1 3S n dScrébninmStudy

ww Mphn QloanSa 2F 02t 2NBOGFt OFyOSNI 6SNB FylfeT SR Y2y3 mcp mcn LI GASy(
Data from the SEER 18 registries, representing 28% of the US population, were used to condustegtimass study of colorectal cagrcincidence rates

from January 1, 2000, to December 31, 2015 yedr age increments (ages-80 years).

Abualkhair, SEER 2020

Resultsh my incidence of colorectal cancer from 49 to 50 years of age (46,1%

Total of 8799 of the 9474 cases (92.9%¢abrectal cancer diagnosed among individuals aged 50 yeesinvasive

Conclusions and Relevancgteep incidence increases between 49 and 50 years of age are consistent with previously undetected colorectal
cancers diagnosed via screening uptakB@years. These cancers are not reflected in observed rates of colorectal cancer in the SEER registries
among individuals younger than 50 years. Hence, using observed incidence rates from 45 to 49 years of age alone teeataéssijgomes

of earlierscreening may underestimate cancer prevention benefits.

Genetics
- LiFraumeni Autosomal dominant AD p53 STS
- Gardner Subset of FARAPC gene.
- Cowden Multiple Harmartoma syndrome PTEN mutation
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Prevention

CAPP2 Aspirin Study Lyn8iyndrome
Hwlh ycm AYUGSNYylLGAz2yLt OSyi
1° Development of CRC.
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Burn, Lancet 2020.

Mean 10 years = 8500 persgpars.

10-year development of CRC 9% vs. 13% (HR 0-65, p=0-035).

PerLINP 1202 | yvIfed83 NBAaGNROGSR dadk apHRIE-56 R-340-B100<0: B &R antincidefce mith tio A y
of 0-50 (0-3¢0-82; p=0-0057).

For all Lynch syndronmancers combined, the intentieto-treat analysis did not reach significance but+peotocol analysis showed

significantly reduced overall risk for the aspirin group (HR=0-63¢0-93 p=0-018). Adverse events during the intervention phase between

aspitin and placebo groups were similar, and no significant difference in compliance between intervention groups was obsparédifants

with complete intervention phase data; details reported previously

Interpretation The case for prevention of colorettzancer with aspirin in Lynch syndrome is supported by our results.

Aspirin Study
RR 2419 CRC from 198008. FU 10.8 years.

Hua, JCO 2017.

Postdiagnostic aspirkonly usersy OS (HR, 0.7%5Sandm, CRGspecific survival (HR, 0.48S)

Association between any NSAID use after diagnosis and OS differed significantly gK&®8 status (Pinteraction = .01). Use of any NSAID
after diagnosis was associated with improved OS only among participants with KR&$pevildnors (HR, 0.60; 95@&4, 0.46 to 0.80) but not
among those with KRAS8utant tumors (HR, 1.24; 95% ClI, 0.78 to 1.96).

ConclusiorAmong longterm CRC survivors, regular use of NSAIDs after CRC diagnosis was significantly asgbdramdved survival in
individuals with KRASIild-type tumors.

NCCN Guidelines Version 3.2022
PRIMARY AND SECONDARY PREVENTION OF COLORECTAL CANCER

Certain lifestyle modifications are associated with a reduced risk of colorectal cancer (CRC) and can be an important adjunct to screening for
CRC prevention. For risk assessment for average-risk individuals, see CSCR-1.

Lifestyle/dietary factors associated with reduced CRC risk/recurrence:

« Physical activity: Regular physical activity (ie, occupational, recreational, transportation) has been associated with decreased CRC risk.!
« Fruits and vegetables: A diet high in fruits and vegetables has been associated with decreased CRC risk in some studies.?

«» Dietary supplements: In general, nutrients should be obtained from natural food sources rather than solely from dietary supplements.1

* Smoking cessation: Smoking cessation counseling is strongly recommended. See NCCN Guidelines for Smoking Cessation.

Aspirin:
« There is substantial evidence about the protective effect of aspirin for CRC development when taken for at least 5-10 years.%5
0 The U.S. Preventive Services Task Force endorses low-dose aspirin (81 mg) intake for individuals ages 45-59 with a 210% 10-year
cardiovascular risk for the purposes of lowering both cardiovascular and CRC risk.
¢ The decision to offer aspirin should take into consideration risk of bleeding, life expectancy, and long-term compliance.'5 The optimal
dose has not been well established.
¢ Regarding secondary prevention, aspirin use has been associated with improved CRC-specific survival and overall survival.”

Lifestyle/dietary factors associated with increased CRC risk:

« Smoking: Long-term cigarette smoking is associated with increased CRC incidence and mortality.®:? Risk reduction is seen with early
smoking cessation.?

- Red meat and processed meat: Long-term consumption is associated with increased CRC risk.1-10

« Moderate to heavy alcohol consumption: This level of consum?tion is associated with increased CRC risk.!11:12

- Obesity: Obesity is associated with an increased risk for CRC.:13.14.1

« Vitamin D: Low levels of vitamin D have been associated with increased CRC risk."®
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Staging8" EDITIO

Esophageal | Stomach Rectum Anal Pancreas
Tla Lamina propria, muscular mucosae Tis = in situ = Stage 0s Tis = in situ = Stage 0|  Tis = in situ (G3 PIN)
T1b Submucosa T1 = Submucosa T1 < 2 cn{Breast!) Tlac =Breast
T2 Muscularis propria 2-5 cm(Breast!) 2-4cm
Adventitia Serosa Pericolorectal soft tissue > 5 cm(Breast!) >4 cm
Resectable* Visceral peritoneum Invade vagina, urethra, Involve CA, SMA,
Adjacent organs bladder ComHep
Mla Just 1 single organ
M1 Distant Mets amo X H 2 NH Distant Mets Distant Mets
Mlc Peritoneal Surface
Nla 1 N1a ing, meso, int
N1 1-2 Nib 23 N1b external iliac 1-3
N1lc only tumor deposits | N1lc(Nla+N1b)
N2a 46
N2 36 bHO - X4
N3a 715
A xoT bod X wmc
T4a- penetrates to the surface of the visceral peritonetim
*Direct invasion of sphincter muscles does not count as T4
T4b- directly invades or is adherent to othergans or structures
Layers: are the epithelium, basement membrane (defines intraepithelial), lamina propria (defines intramucostljns capillaries
and lymphatics (but little chance for mets), muscularis mucosae, submucosa (loose connectivertissaaaris propria (circular
and longitudinal layers), subserosa (single layer of cells).
Difference between rectum and colon is that most of the rectum lacks serosa.fohtte rectum, a T3 is invasion into
perirectal fat; for colon, T3 is invasion of subserosa. Also for the rectum, T4 is only invasion of other organs, whereas for
the colon T4 can also be perforation through serosa.
Regional Lymph Nodes:
Staging T T2 T3 T4 N1 M1
parametars | No deeper than | Mot theough Through Through the Regional Distant
(extent of SUDMUCOSE bowsl wall boweal wall | wall imvoiving ymph noda metastases N1-1to 3 ymph nodes
1Lmor) Serosa of melasiases
adacent 1 to 3 nodes ung Nia- 1 lymph node
Boer N1b- 2-3 lymph nodes
bone N1c- tumor deposits in the subserosa, mesentery, or
: nonperitonealized pericolic or perirectal tissues without regional
Epithelium - a";‘:{m:"e nodal metastasis
Cytology
Muscularis - N2-4 or more
Uit N2a- 4-6 lymph nodes
ERERICRAS andior positive N2b- 7 or more lympmodes
! nonregonal ; o
J‘ Swh nodes Distant Metastasis:
Muscularis
propra | MO - none
| e | M1 -yes
; s P s i i i
Bubserosal i}@?ﬁ M1la- metastasis confined to one organ or site
smﬁ;, = e A M1b - metastasis in more than one organ/site
ymph 2 QO O | O 2 O|loo0o M1c- peritoneum
nodes
Sorosa’
NO Niac | N2a N2b N2c

T1

T2 ! A 1B

T3 A

T4a 11B Inc
T4b

Mila IVA

M1b VB

Mlc IVC
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OverallTreatmentChart

Stage Treatment 5 year LF 5 year OS

TMEwith APRQ@ lesions) or LARH lesions).
If pTE2NO, no adjuvant treatment.

. . . ) <5% 90%
Early Possiblyconsider local excision for favorable tumor:
< 3 cm size, < 30% circumf., within 8 cm of anal verge, well/mod diff, margin > 3mm, no LVE
LT f 20l tfav@dbl®Rldesiény = ofiservafavorable T1 or T2 lesiofp TME or SFU/RT
TNT (preferred options)
1.FOLFOX / CAPEQZ16wks)h { / w¢ 2RUb[ w&a bITHE y 3 b
Rel;é;{;ble 2. SCRT or LCRIFGIHFOLFOX / CAPEQ%16 wks)ibw S & G | IWE 3 b HISTORICAUII:

T3NO T2N1 510%, 80%
T4ANO T3N1  1T6% 60%
TAN1 T#AN2 1520% 40%

/ 2YyaARSNI dzZLJFNRBY G b! / wchenibthéddpy G+ I Ay 3
Not recommended, but if upfront TMEHFOLFOX / CAPEDX { / w¢ 2RJ [ / w

" If obstructed, will need diverting colostomy or stgaiaced prior to definitive treatment.
(T4lunresectable) Same as above lI/1ll ResectalIdiT.
Conside=OLFIRINCfor T4, N+).

LT fAGBSNI 2 NITHTR & S 8 i tTEIR+Yfc8dctin Hlgcal therapy for mets.
¢b¢ ARSIffE LI GKglLEe mod [/ KSY?2
v Consider Pembro/PDL1 for AIMMR/MSI

At any time if the primary tumor becomes unresectable, options become individualized.
Consider additional combination chemo, or chemo = resection + RT.

Recurrent Individualized options based on resectability andptreatments.

COVIEL9 Recs

Dutch Expert Consensus Descriptions next pagéh
Radiotherapy Oncology, 2020

EARLY INTERMEDIATE LOCALLY ADVANCED ADVANCED
/ \ / N\ 4 cT3a/b (very low) I 4 M
cT1-2 or levators clear, MRF clear >cT3b cT3 with any MRF involved,
. cT3a/b(middle or high) or and/or EMVI and/or levators threatened
Disease stage and cNO (cN1 if high), MRF clear, cT3a/b(middle or high) AND and/or extranodal cN1-2 and/or lateral node+
no EMVI cN1-2 (not extranodal ) AND no and/orcT4
\_ J \_ EMVI Y, \_ All with clear MRF and levators J
4 N 7 N O s I
TME alone
E.SM(.) TME wuthgut preoperative Or SCRT/CRT |f good quality SCRT or CRT e
guideline radiotherapy mesorectal excision cannot be
assured
- AN AN RN /

TME alone SCRT

Delay to surgery has SCRT delay +/- chemo or CRT
advantages in (see text)
the COVID 19 setting

Recommended . . - consider role of
in COVID-19 TME without preoperative

SCRT? in countries where
high quality surgery cannot
be assured

setting radiotherapy
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Early subgroup
We strongly support the use of TME without gyperative radiotherapy.

Intermediate subgroup

In countries where high quality surgernypisrformed, we strongly recommend TME alone. Careful discussion of the use of radiotherapy in this group is needed in the
COVID 19 setting where the benefits of preoperative radiotherapy are likely to be small. If radiotherapy is to be ussldpBCB&he preferred option rather than

CRT (see below).

Locally advanced subgroup
Two phase Il trials have compared SCRT and CRT and demonstrate comparable outcomes for local recurrence, disease f#eSyuoxerall survival (OS) and
late toxicity [2, 3]. Both approaches are widely used. In the COVID 19 setting there are some important factors to consider.

When the use of SCRT is compared with CRT there are many advantages-déSCatlite toxicity; fewer radiotherapy treatment attemazs; substantial

reduction in travel and contact with other patients and staff; avoidance of any detrimental effect of concurrent chemotberiapyune function; and thus

significantly reduced risk of COVID 19 infection during treatment. The greatal distancing achieved with SCRT is a major advantage. An additional benefit is that
the use of SCRT instead of CRT in this setting will have a substantial reduction in linear accelerator usage, will\melpravtide to start treatment and increase

the ability of departments to treat all their patients in the setting of reduced staffing levels.

Timing of surgery after SCRT

The Dutch TME and MRC CRO?7 trials as well as the previous Swedish trials recommended that surgery should be perfothreg wdte@ven days of completion

of SCRT [4, 5, 6]. The recently reported Stockholm Ill trial compared surgery performed within one weeB wigelks after SCRT [[7]]. There was no difference in
local recurrence, DFS and OS. A longer delay to surgeryse@sated with a reduction in pesperative and surgical morbidity but no difference in severe
complications or reoperations. An admission rate of 6% was observed for the management of diarrhoea for patients who received SCRT andaldtayn8D
radiotherapy techniques with a superior border of mid L5 were used. The use of SCRT and delay will result in approximatpbti#@% athieving a complete
clinical response who may be offered an organ preservation strategy. If complete response ig adivigbred, then further delay or even avoidance of surgery may
be safely achieved (see below). Conversely, we note that this approach will delay the time to commencement of adjuvahechpyndtconsidered indicated.

Advanced subgroup

Preoperative CRT or SCRT followed by-adfuvant chemotherapy is recommended. CRT is given as a fluoropyrimidine (usually capecitabine) combined with
radiotherapy, commonly 4%50.4 Gy given overcs.5 weeks. The role of adjuvant chemotherapy is then consideredwidth international variation in its use. The
Polish2 randomized phase Ill trial comparing CRT with SCRT followed by threeskty cycles of neoadjuvant chemotherapy reported similar cancer outcomes for
local recurrence, DFS and OS [[8]]. The resiiliseophase Il RAPIDO trial that compared CRT witlopeeativeSCRT and 18 weeks of capecitabine+oxaliplatin
chemotherapy are awaited. In this trial, only patients with very higk criteria for recurrence were included. There is currently no puldiséreel | evidence that
demonstrated improvements in DFS or OS using neoadjuvant chemotherapy.

Recommendation: Based on the current evidence two options can be considered in the context of the COVID 19 pandemic:

1) Preop CRT, this is the most establisliestandard of care and the duration of concurrent capecitabine chemotherapy is limitegbtb Weeks. It involves the use
of long course of radiotherapy.

2{/ we¢ bkb yS2I R2 dzEreyhé dutafiod of eadickhérahly dilBstantially less and the advantages of this approach when compared to CRT are
described above.

We consider both options to be acceptable but note the advantages of using SCRT in the COVID 19 setting. The deasoadfuuaat chemotherapy in optio2
will reflect the attitudes to neoadjuvant and adjuvant chemotherapy in each country, the assessment of ¢benifit ratio, considering the risk factors for COVID
19 increased mortality, and the capacity and prioritisation of chemotherapy deliVae/choice of chemotherapy regimen and duration is outside the scope of this
document but should broadly align with the Polish trial with a preference for capecitdfsised chemotherapy.

In elderly patients, patients with poorer performance status, otigrgs not fit for chemotherapy or standard CRT, SCRT with a delay is strongly recommended.

Organ preservation

The use of an organ preserving strategy is increasingly considered when a complete clinical response is observed fallon8GRIRand ldg [[9]].

In some countries, radiotherapy is usecearly-stagedisease to avoid the need for radical surgery. However, there is limited evidence for this approach, and it is not
recommended outside clinical trials in several countries. In the conteRfID 19, if radiotherapy is used, we consider SCRT a preferred option rather than CRT for
the reasons described above. This option should be considered in the context of surgical and radiotherapy capacity, grassibleren clinical studies.

An orgarpreservation approach may be considered during the C@¥9lperiod providing that resources for an adequate surveillance including imaging and
endoscopy are available to detect local failures that require salvage surgery.
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NCCN Pathways

CLINICAL WORKUP
PRESENTATION2.P

« Biopsy

« MMR/MSI testingf

« Pathology review

« Colonoscopy .

« Consider proctoscopy'

« Chest CT and abdominal CT or MRI®

« CBC, chemistry profile, CEA

« Pelvic MRI with or without contrast®

« Endorectal ultrasound (if MRl is
contraindicated, inconclusive, or for
superficial lesions)®

« Enterostomal therapist as indicated for
preoperative marking of site, teaching

« PET/CT scan is not indicated®

« Multidisciplinary team evaluation,
including formal surgical evaluation

« Fertility risk discussion/counseling in
appropriate patients

Rectal cancer
appropriate for [—>
resectioniK

CLINICAL PRIMARY TREATMENT
STAGE
T1. NO' Transanal local Adjuvant

excision, if appropriatei Treatment (REC-3)

i | Transabdominal Adjuvant
U resection! Treatment (REC-4)

T3, N any with clear

circumferential resection Primary Treatment
margin (CRM) (by MRI)™; (REC-5)

T1-2, N1-2

T3, N any with involved
or threatened CRM (by ;
MRI)"; T4, N any or Primary Treatment

(REC-6)

PATHOLOGIC FINDINGS AFTER
TRANSANAL LOCAL EXCISION FOR T1, NO

pT1, NX without
high-risk features®

Transabdominal
resection’
(preferred)

pT1, NX with

high-risk

features® or

or

PT2, NX Chemo/RT
CapecitabineP +
RT or infusional
5.FUP + RT

— Observe

Locally unresectable or
medically inoperable

ADJUVANT TREATMENTS.9."
(UP TO 6 MO PERIOPERATIVE TREATMENT)®

Surveillance

Adjuvant

" Treatment (REC-4)

Consider observation

(REC-11)

Surveillance

(REC-11)

Surveillance

No evidence or
of disease Consider FOLFOX
or CAPEOX
Evidence of Transabdominal __ g'?"s'de" FOLFOX|
disease resection’ CAPEOX |

HIGH RISK FEATURES = + SM@LY/SIsubmucosal level, poorly differentiated tumors.

PATHOLOGIC FINDINGS
AFTER TRANSABDOMINAL
RESECTION FOR T1-2, NO

pT1-2, NO, M0 ————

pT3,NO,M) —Mm

pT4, NO, MO

I
pT1-4, N1-2

ADJUVANT TREATMENTS9"
(UP TO 6 MO PERIOPERATIVE TREATMENT)®

Observe

Infusional 5-FUP + RT or capecitabineP + RT
followed by FOLFOX or CAPEOX

or
FOLFOX or CAPEOX, followed by
capecitabineP + RT or infusional 5-FUP + RT

or

FOLFOX or CAPEOX (for margin-negative
proximal tumors)

or

Observationt

FOLFOX or CAPEOX, followed by
capecitabine + RT or infusional 5-FUP + RT
or

Infusional 5-FUP + RT or capecitabineP + RT
followed by FOLFOX or CAPEOX

(REC-11)

Surveillance

(REC-11)
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CLINICAL
STAGE

T3, N any
with clear
CRM (by
MRI)™;
T1-2, N1-2

TOTAL NEOADJUVANT THERAPY

(PREFERRED)

FOLFOX or CAPEOX —— |
(12-16 wk)

or
Long-course chemo/RT%"

« CapecitabineP or
infusional 5-FUP

or
Short-course RT"'——»

NEOADJUVANT THERAPY PRIMARY TREATMENT
Consider Transabdominal
K d |
Lg‘;g:;ggﬁl gpi’l‘_w‘r RT4 restaging® resection’™V - "
.t ( (best tumor
infusional 5-FUP response 8 wk )
or Resection

Short-course RT"Y

after completion
of RT)

Long-course chemo/RT%"

« CapecitabineP or
infusional 5-FUP

or

Short-course RTY

Chemotherapy
(12-16 wk)

Restaging®
(best tumor
response 8 wk
after completion
of RT)

}—o Restaging® —»
+* FOLFOX or CAPEOX

<

PRIMARY TREATMENT

Transabdominal
resection"V

Surveillance

(REC-11)

Resection
contraindicated

Systemic therapy%W
(REC-F)

ADJUVANT TREATMENT®:4:\

Eg's’;%’)‘( or Surveillance
AP REC-11

contraindicated

"(REC-F)

Systemic therapy"
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ASTRO 2020 Consensus

https://www.practicalradonc.org/cms/10.1016/j.prro.2020.08.004/attachment/e126 18 :425b-848d11752c949c9a/mmcl.pdf

Indications forNeoadjuvant Radiation TherapyNA-RT) Rec Strength Evidence

1. Pelvic MRI with a rectal cancer protocoteasommended for preoperative clinical T and N staging. Strong Moderate
2. For patients with stage-lll rectal cancer, neoadjuvant RT is recommended. Strong High
3. For patients with stage Il rectal cancer at lower*isklocoregional recurrence, omission of neoadjuvar -

. . . . . ST Conditional Moderate
RT is conditionally recommended after discussion with a multidisciplinary team.
4. For cT12NO rectal cancer who may need an APR, neoadjuvant chemoradiationdgionally . -

. . . Conditional Expert Opinion

recommended to improve the chance of sphincter preservation
5. Where radiation is indicated, RT should be performed preoperatively rather than postoperatively. Strong High

* Implementation remark: Lower risk is dmed as a cT3a/b NO tumor that is >10 cm from the anal verge*y R g A 1 K YNJ wa XH YY
** ¢T3a/b = 1 to 5 mm extramural tumor spread; tumor height should be surgeon defined.

Abbreviations: APR = abdominoperineal resection; KQ = key questi6iRvh= MRdletermined circumferential resectiomargin; mrEMVI = MRletermined
extramural vascular invasion; MRI = magnetic resonance imaging; RT = ratiietagpy.

Neoadjuvant NA) Regimens Rec Strength Evidence
1. 1f NACRT50005040 cGyn 25-28 fractions with concurrent chemotherapyrescommended. Strong High
2. If NASCRT2500 cGy in 5 fractions without concurrent chemotherapy isrecommended. Strong High
3. If NACRTonly concurrent Sluorouracil or capecitabine ikcommended with RT for radiosensitization. Strong High
4. If recommendation for NA Tehemotherapy alone (FOLFOX or CAPOX) is conditirmilymended "
) L ) LT ¢ Conditional Low
only in the context of a clinical trial or multiinstitutional registry.
5. If NA Txvithout tumor factors that portend increased recurrence rtskl.) chemoradiation or (2) short .
Strong High
course RT are recommended.
6. If NA Tavithout tumor factors that portend increased recurrence risddition of multiagent (FOLFOX ¢
CAPOX) chemotherapy (gfore or after chemoradiation or (2) after shazburse RT isonditionally Conditional Low
recommended.
7.1f NA Twith tumor factors that portend increased recurrence rigldition of multiagent (FOLFOX or
CAPOX) chemotherafy) before or after chemoradiation or (2) after shazburse RT isonditionally Conditional Moderate
recommended.
8. In NAC as part of TNF4 months of either FOLFOX or CAPOX (witadditional agents, targeted
- . Strong Moderate
therapy or immunotherapy) i'ecommended
9. If NACRTwith no further neoadjuvant chemotheraglanned, an interval of-41 weeks from the end of Stron IA3K 0%
chemoradiation to surgery is recommended. 9 Moderate (611)
10. NASCRWith no furtherneoadjuvant chemotherapy planned, any i SNI3I f 2 T B iveeksS
from the end of RT teurgery is recommended.
Stong Moderate

Implementation remark: An interval of8lweeks is preferred f@atients who may benefit from tumor
downstaging beforgesection.

I YR

y 2

F wAd]l FLOG2NB F2NJ AYONBI 45R NBOANNBYOS AyOt dzRS Oc¢o ( daiestliic opEMOY FTNBY K

AbbreviationsNACRT = Neoadjuvant chemoradiation theraPSCRT = Neoadjuvant short cauradiation therapyNA Tx = Neoadjuvant ThergNAC =
Neoadjuvant ChemotherapZ APOX = capecitabine and oxaliplatin; FOLFOX = folinic-Blidr&uracil, and oxaliplatin; KQ = lgyestion; mrCRM = MRI
determined ciramferential resection margin; mrEMVI = Midtermined extramural vasculanvasion
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LE and NotOperativeManagement (NOM)

1. NOM conditionallyecafter multidisciplinarydiscussion if a cCR is achieved aftéTxin patients
a. would have a permanent colostomy or inadequate boeitinence after TME AND

b. decline TME AND

c. agree to close followp by a multidisciplinary team.

2. Organ preservation throughA-CRTHLE ixonditionally recommended after multidisciplinary
discussion for patients with cT2 NO who:

a. would have a permanent colostomy or inadequate bawvegitinence after TME AND

b. decline TME AND

Od INB F2dzyR (G2 KI@S XelLlkwm RA&ASHAS YR wn YIN

d. agree to close follovup by a multidisciplinary team

3.If considering NOM or LE after RdncurrentCRT is recommended.
Gonventional fractionation from 5006400 cGy in 280 fractions

4. If considering NOMconcurrent CRT iaduction or consolidatiomhemotherapy is conditionally
recommended

5.1f considering NOM, assessment fesponse is recommended with rectal protocol MRI, CT
abdomen/pelvis, angroctoscopy/sigmoidoscopy with DREB 2Znonths after completion of treatment.

6. If undergoing NOM or LE, surveillansgecommended with:

w LINBOG2a02LRKkaAIY2AR2a 0 thefast Dykdiskthed everyEE5nd&iéE o
thereafter,

w NBOGIf LINE-6 schindd for thafitst 2§eadhdeveoy 612 months thereafter, and

w O-N@tidril imaging of the chest, abdomen and pedvisry 612 months for the first 2 years, then
every 12months thereafter.

Implementation remark: Followup should continue for a minimuwf 5 years.

RT Volumes, Doses, and Constraints

1. For cT34 and/or cN +, inclusion of thectum, mesorectahodes, presacral nodes, internal iliac nodes,
and obturator nodes in the CTV is recommended.

2. For invaionof an anterior organ ostructure (eg, prostate, seminal vesicles, cervix, vagina, and/or
bladder),inclusion of the externalliac nodesin the CTV isonditionally recommended in addition tb

3.Ifinvolving the anal canahclusion ofinguinal and external iliac nodes the CTV is conditionally
recommended in addition ta.

4. If treated with RT, an IMRT/VMA&chnique is conditionally recommended.
Implementation remark: IMRT/VMAT may be beneficial whenetkternal iliac nodes and/or the inguinal
nodes require treatment owhen 3D conformal techniques maypnfer a higher risk fdoxicity.

5.1f IMRT/VMAT, daily imagguidance to verify localization is conditionally recommended.

6.WhenCTV does not includie inguinal nodes, simulation prone with a belly boad
conditionally recommended.

Rec Strength

Conditional

Conditional

Strong

Conditional

Strong

Strong

Rec Strength

Strong

Conditional

Conditional

Conditional

Conditional

Conditional

Evidence

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Evidence

High

Low

ExpertOpinion

Low

Expert Opinion

Low
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Surgery

- The cornerstone of treatment
- Total Mesorectal excision (TMEjther via thelow anterior approach (LAR)r abdomino-perineal
approach (APRis the gold standard
o  Sharp dissection along presacral fascia + the mesorectum with entire fascia propria sha
be excised en bloc with the rectum
o  Reduces radial positive margin
o  Nonrandomized trials:
A 5-10% local recurrence ratevs 15-45% of blunt dissection ol st i, chding
A Upper rectal tumorgesect 45cm below distal edge of tumor
A Distal rectal tumors <5cm from verge2lcm margin may be acceptable

- BENEFITS:

0 LRG https://www.ncbi.nIm.nih.gov/pubmed/19269520
https://www.ncbi.nlm.nih.gov/pubmed/21298350

0 OS- https://www.ncbi.nlm.nih.gov/pubmed/12190680
https://www.ncbi.nlm.nih.gov/mbmed/11736973

0 Pelvic autonomic functiorhttps://www.ncbi.nim.nih.gov/pubmed/17235719
https://www.ncbi.nlm.nih.gov/pubmed/11683749
https://www.ncbi.nlm.nih.gov/pubmed/15486739

- Note:
o  Previosly, an APR or LAR consisted of a blunt dissection of the patissdt tissue
A But,failed to remove all tumor in the mesorectuin.recurrencerate 1545%

Posteriorly, the mesorectatlissection is carried owtlong the presacral fascia.

Anteriorly, the dissectiorfollows the posterior vaginaball in femalesob Sy 2 y @A f £ /mSld&R &+ v AU
both of which maye resected in the presenad an anterior wall rectatancer. Reported rates &dcal recurrence followindME for rectal cancer have
generally been < 10%.

Distal margins ControversialThe status of th distal and radial resection margins is an important determinant of surgical outedtheugh the first line
of rectal cancer spread is upward along the lymphatics, tumors below the peritoneal reflection can spread distally vimahtmaextramural
lymphovascular routes.

o0 The use of the APR for low rectal cancers has traditionally been based upon the need for a 5 cm distal margin of nermal tissu
A However, in retrospective studies, margins as short as 1 cmé@¥een associated with am, risk oflocal recurrence
A Distal intramural spread is usually limited to within 2.0 cm of the tumor, unless the lesion is poorly differentiatedlgr wide
metastatic.
1 Inone series, only 12 of 50 APR specimens with distal margins >5 cm had distal intramudabspoeal the confines of
the tumor edge (seven spread within 1 cm and five beyond 1 cm), 10 of whom haepositige cancer.
1  Because only three patients (6 percent) had distal intramural spread beyond 2 cm, the authors concluded that a "wet" (or
prefixation) margin of 2.5 cm was adequate ir/8df cases.
1 Furthermore, all five patients with intramural tumor spread beyond a 1.5 cm wet margin had poorly differentiated, node
positive cancers, and mortality was attributable to distant rather than local renuee
There was no difference in survival or recurrence rates between patients with a distal resection margin of 5 cm or <5 cm.
Others have also concluded that extramural retrograde lymphatic spread beyond 1.5 cm represents a poor prognostic
sign, and tlt more radical operations are not advantageous.

= =

o  Further data from a randomized prospective National Surgical Adjuvant Breast and Bowel Project (NSABP) trial demonsigatécamb
differences in survival or local recurrence when comparing dist&lratargins of <2 cm, 2 to 2.9 cm, and >3 é6).[As a result, a 2 cm distal
margin has become acceptable, although a 5 proximal margin is still recommendefb9]. The radial margin is more critical for local control.

Radial marging In addition to the traditional concerns of achieving adequate distal margins, the importance of obtaining adequate cinctihfere
(radial) margins has been more recently delineated. Besides spreading distally within the mucosa or within the mpiszpriarishere is a zone of
downward spread within the mesorectum, the peritoneal investment ofréhesctum.

In fact, one rationale for total mesorectal excision (TME, see below) is to remove this zone of potential downward spread.

A positive radial main is an independent predictor of both local recurrence and sun®abp).
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https://www.ncbi.nlm.nih.gov/pubmed/19269520
https://www.ncbi.nlm.nih.gov/pubmed/21298350
https://www.ncbi.nlm.nih.gov/pubmed/12190680
https://www.ncbi.nlm.nih.gov/pubmed/11736973
https://www.ncbi.nlm.nih.gov/pubmed/17235719
https://www.ncbi.nlm.nih.gov/pubmed/11683749
https://www.ncbi.nlm.nih.gov/pubmed/15486739
http://uptodateonline.com/utd/content/abstract.do?topicKey=gicancer/7075&refNum=49
http://uptodateonline.com/utd/content/abstract.do?topicKey=gicancer/7075&refNum=59
http://uptodateonline.com/utd/content/abstract.do?topicKey=gicancer/7075&refNum=60-65

Abdominoperineal resectiofAPR):

- Abdominal & perineal incisions
- Resection of entire rectum, distal sigmohal sphincter and canadnd mesocolon with its regional lymphatics
- Permanent colostomy
- Indicated
o  Tumors of distal rectun{Traditionallyr p O Y X oateifo LARAf 4t least 2 cjn
o Incompetent anal sphincter
o  Bulky size
o Close proximity to the anorectal ring sphincter musculature
o Inability to achieve a cancer free margin
- Ideal distal margin disputefcm
- Worse QOL relate to bodmage, and deprsssion
- Higher risk of positive margins as mesorectal is very thin in the distal segment of the rectum and lateral margins deel fegtifie close presence of the
prostate in the male and vagina in females

Low Anterior ResectioifLAR)

- Tumors of mid and upper rectum
- Needs at least 2 cm margin from anorectal ring.
- Sphincter Preservation
- Dissection and anastomosis below the peritoneal reflection, with ligation of the superior and middle hemorrhoidal arteries.
- Extended LAR: mobilization of the rectum down to the pelvic floor to the tip of the coccyx & between the anterior recabivia vagina or prostate
- Factors
o  body habitus

o Patients ability to care for stoma
o0 adequacy of the anal sphincter
o  encroachment of the tumor on the anal sphincters
o FRSIljdza 08 2F GKS RAA&GFE Y NBAY Transanal Local Excision’
« Criteria
Transanal Excision » <30% circumference of bowel
» <3 cm in size
. ) ) » Margin clear (>3 mm)
- 5-yr LC rateg 82-97%; Syr survival >90% in T1 lesions » Mobile, nonfixed
- Per NCCI202Q » Within 8 cm of anal verge

0 (T1 only, < 30% circumference, < 3 cm size, SM > 3 mm, Mobile : E‘rl\::;iop'call removed polyp with cancer or indeterminate patholog
. L ically A yp wi I I y
(nonHixed), within 8 cm of anal verge, no LVI+ or PNI+, no » No lymphovascular invasion of PNI

Grade 3. » Well to moderately differentiated
- If found to have high risk features (e.g. T2, SM+, LVI+, Grade 3), need to di * No evidence of lymphadenopathy on pretreatment imaging
full transabdominal resection. » Full-thickness excision must be feasible

= When the lesion can be adequately localized to the rectum, local
excision of more proximal lesions may be technically feasible using
advanced techniques, such as transanal microscopic surgery or
transanal minimally invasive surgery (TAMIS).

- If further high risk features (e.g. T3, N+) then adjuvant ch&io

CanadiandTranasanal TM&EStudy
Objective: To assess the association of transanal TME with the incidence of local recurrence (LR) of cancer and tlie gfrofrahilning free of LR
during followup.

CaycedeMarulanda, JAMA NEZ018

N =608, 423 (69.6%) were maléhe median age was 63 years

Local recurrence was identified in 22 patients (3.6%) after a median faloaf 27 months (IQR, 18 months).

Median time to LR was 13 months (IQR,%9months).

Sixteen of the 22 patients with LR (72.7%) were male, 34%6) received neoadjuvant chemoradiation, and 12 (54.5%) had American Joint
Committee on Cancer stage Il disease.

Of those with LR, 16 (72.7%) had a negative circumferential radial margin and 20 (90.9%) had a negative distal reséctidr{9ri¥e

experienced conversion to open surgery, and 15 (68.2%) also developed SR.

3-year LRFS96%

Conclusions and relevancén this cohort study, transanal TME performed by experienced surgeons was associated with an incidence of LR and
SR that is in line witthe published literature on open and laparoscopic TME, suggesting that transanal TME may be an acceptable approach for
management of rectal cancer.
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Chemotherapy

- TNT andConcurrent

o  5-FUPVI(protracted venous infusion) with RT improves LC, DFS, afek®8e old trials undesurgery + CRT
A Concurrent225mg/m?throughout RT (7 days/week)
A >30%N/V, Diarrhea mouth sore@ appetite, photophobia, metallic changes in mouth blood counts
A 10-30%:skindry/hyperpigmentation/radiation recall, hair thinningail changeshand-foot mouth.

0  CapecitabingXeloda 5FU prodrug). NONINFERIOR oral drugftJ3VI(seeR-04)
A Concurrent825mg/m2 BID, 5 days per week.
A Capew/o RT 10001250 mg/n? BID days 114, g3 week cycle.
A MORE handoot-mouth, fatigue, proctitis LES®lood counts.

0  Oxaliplatin
A Not for adjuvant settingNo benefit despite increased toxicity.
A YES for Total Neoadjuvant therapy.

o Irinotecan and bevacizumab
A Multiple phase 2 trials show good tolerability in combo with Caggart of longcourse RT.

A Investigational.

PRINCIPLES OF PERIOPERATIVE THERAPY

Adjuvant therapy for rectal cancer consists of regimens that include both concurrent chemotherapy/RT and adjuvant chemotherapy.
Perioperative treatment is recommended for up to a total of 6 months.
Perioperative Chemotherapy:
» mFOLFOX 6723
Oxaliplatin 85 mg/m? IV, day 1,2 leucovorin 400 mg/m? IV day 1,° 5-FU 400 mg/m? IV bolus on day 1, followed by 1200 mg/m?/day x 2 days
(total 24()405mglm2 over 46-48 hours) continuous infusion. Repeat every 2 weeks to a total of 6 mo perioperative therapy.
*« CAPEOX™
Oxaliplatin 130 mg/m? IV day 1.2 Capecitabine 1000 mg/m? PO twice daily for 14 days every 3 weeks. Repeat every 3 weeks to a total of
6 months perioperative therapy.
+ FOLFIRINOX®d
Oxaliplatin 85 mg/m? IV on day 1,2 leucovorin 400 mg/m? IV over 2 hours on day 1,P irinotecan 180 mg/m? IV over 30-90 minutes on day 1,
fluorouracil 400 mg/m? IV push day 1, fluorouracil 1200 mg/m?/day x 2 days (total 2400 mg/m? over 46 hours) continuous infusion.
Repeat every 2 weeks.
+ Modified FOLFIRINOX"-d
Oxaliplatin 85 mg/m? IV on day 1,2 leucovorin 400 mg/m? IV over 2 hours on day 1,P irinotecan 150 mg/m? IV over 30-90 minutes on day 1,
fluorouracil 1200 mg/m?/day x 2 days (total 2400 mg/m? over 46 hours) continuous infusion. Repeat every 2 weeks.

Dosing Schedules for Concurrent Chemotherapy/RT:
« XRT + continuous infusion 5-FU8
5-FU 225 mg/m? IV over 24 hours 5 or 7 days/week during XRT
« XRT + capecitabine®’
Capecitabine 825 mg/m? PO twice daily 5 days/week + XRT x 5 weeks
* XRT + 5-FU/leucovorin’:
5-FU 400 mg/m? IV bolus + leucovorin 20 mg/m? IV bolus for 4 days during week 1 and 5 of XRT

aQxaliplatin may be given either over 2 hours, or may be infused over a shorter time at a rate of 1 mg/m?min. Leucovorin infusion should match infusion time of
oxaliplatin. Cercek A, Park V, Yaeger R, et al. Faster FOLFOX: oxaliplatin can be safely infused at a rate of 1 mg/m%/min. J Oncol Pract 2016;12:e548-553.

b eucovorin 400 mg/m? is the equivalent of levoleucovorin 200 mg/m2.

¢Bolus 5-FU/leucovorin/RT is an option for patients not able to tolerate capecitabine or infusional 5-FU.

d FOLFIRINOX is recommended instead of FOLFOXIRI because FOLFOXIRI uses a high dose of fluorouracil (3,200 mg/m? over 48 hours). Patients in the United States
(U.S.) have been shown to have greater toxicity with fluorouracil. The dose of fluorouracil (2,400 mg/m? over 46 hours) is a starting dose consistent with the dose
recommended in FOLFOX or FOLFIRI and should be stronalv considered for U.S. patients. -
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Radiation

General Principles

+ Chemotherapy with a fluoropyrimidine in oral or continuous venous infusion form should be delivered concurrently with conventionally
fractionated radiation therapy.

« In patients with a limited number of liver or lung metastases, ablative radiotherapy to the metastatic site can be considered in highly selected cases
or in the setting of a clinical trial. Radiotherapy should not be used in the place of surgical resection. Radiotherapy should be delivered in a highly
conformal manner. The techniques can include 3D conformal radiation therapy, intensity-modulated radiation therapy (IMRT), or stereotactic body
radiation therapy (SBRT).

Treatment Information

+ Image-guided radiation therapy (IGRT) with kilovoltage (kV) imaging or cone-beam CT imaging should be routinely used during the course of
treatment with IMRT and SBRT.

< IMRT is preferred for reirradiation of previously treated patients with recurrent disease, patients treated postoperatively due to increased acute or
later toxicity or in unique anatomical situations (eg, coverage of external iliac or inguinal lymph nodes or avoidance of small bowel).

+In patientzs with locally recurrent disease after prior pelvic radiation therapy, consider use of hyperfractionated pelvic re-irradiation if re-treatment is
planned.

« Intraoperative radiation therapy (IORT), if available, may be considered for very close or positive margins after resection, as an additional boost,
especially for patients with T4 or recurrent cancers.

« Arterially directed catheter therapy, and in particular yttrium-90 microsphere selective internal radiation, is an option in highly selected patients
with chemotherapy-resistant/-refractory disease and with predominant hepatic metastases.

CT simulation

A Standard Approach:

Prone

Belly Boarglacementcavity junctionat pubis symphysis.
Full Bladder- Empty Rectum

Oral (SB follow through) IV Contrast

Anal Marker

2.5-3mm Slice Thickness

wire on perineal scar if s/p APR

Consider slight Trendelenburg

Consider Vaginal Marker

Considercontrastsoaked tampon in vagina.

Consider IMRT for Select Cases (small bowel issuesgtihal LN anal canal involvement)
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Target Delineation

FOR IMRTH { A& CancerChapter
3D-CRT

CTV: Elective nodal regions
o  StandardPerirectal, internal iliac, and superior hemorrhoidal (7 mm around vessels), presacral
o  For T4 tumors extending anteriorly: include external iliac
o  For tumors invading anal canal: external iliac
o  For tumor invading anal canal below puborectalis sling:imaju

PTV: 57 mm around CTV if perform daily IGRT; 1 cm if not
» Target Volumes
» Radiation therapy fields should include the tumor or tumor bed, with a 2- to 5-cm margin, the mesorectum, the presacral nodes, and the internal
iliac nodes. The external iliac nodes should also be included for T4 tumors involving anterior structures.
» Multiple radiation therapy fields should be used (generally a 3- or 4-field technique). Positioning and other technigues to minimize the volume of
small bowel in the fields is encouraged.
» For postoperative patients treated by abdominoperineal resection, the perineal wound should be included within the fields.

Initial Lateral fields 45 Gy Initial AP/PA fields 45 Gy Boost 5.4 cGy OPPOSED LATs Notes:
Superior L5/S1 same GTV + 2 cm field edge.

Anterior 3cm anterior to sacral Lateral 2 cm pelvic inlet ALL OF PRESACRAL SPACE +
promontory /behind pubis mesorectum

symphysis.

Posterior 1 cm posterior to sacrum

Inferior3p OY @ D¢+ 2| same

obturator foramen

Note: Rectal CanceRT FieldRTOG ®R012
Posterior: 1cm behind sacrum T4, 2 cm posterior to presacrum T3 T4 CANNOT SPLIT SACRUMG GI175LR 12% PrSacrum.
Anterior: T3 tumor: posterior pubic symphysis T4 tumoror anterior rectal wall invasiaranterior to pubicif anterior invasion
After APRoover scar with 1.8m margin
Boost: 3 field or opposed laterals to GTV/bed-3Zm or any lymph nodd$)1.5 cm to 50.4Gy
Postop: Final Boost to 55.8Gy

‘2 Post-op EBRT Fields
=

‘quj ‘ icm
3cmant 4|| post
- 1, sacrum

EELE
promont

Al
3cm inf GTV or ‘
obturator foramen

Like Cervix except superior at 7 : Cover El :
bifurcation & ant at pubic symphysis Moeller 2008

S o S NSV S

{folle ¥ the _'»*rnur).

“I3 always*be’ind PS
T4 gges in front!

Considerations for SRT (25 Gy in 5 fractions).
- IMRT dose paintin§ Gy x5 to the gross disease / boost volume
4 Gy to the elective nodal volume
0  https://pubmed.ncbi.nlm.nih.gov/24606849/
WashU Experience
- Of note,possiblesignificant diarrhea -2 weeks after treatment.
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NOTES Section

RTOG 0822 Phase Il Rectal IMRT Trial Acute Toxicity: 3D vs. IMRT (BMC)

Figure 1. Grade 2 or ftigher acufte roxicity (%):
ID-CRT vs. IMRT

Adjuvant
cT3-4NxM0 or cTxN1-2M0 Chemo 100 ——
Preop for planned resection 90 (22D = |
plore FOLFOX oo | 70035
| 1 t o
P=0.077
&0 1| ___
Radiation + Chemo — Surge 50 270039
rgeny 20 L __ P=0.991
capecitabine LAR or APR 0 P=0.160
+ oxaliplatin 20 . n
} —  P=0.503
68 patients; 58 contoured correctly; grade 2 + Gl toxicity was 52% 10— | | ]
0
Hong et ak: fJﬁOff‘% 2936, 2015, Overall [ § Diarrhea cuU Heme Skin

Phase Il ENI Omission
52 patients T2 (low lying) or TIS0-1, without disease in lateral lymph nodes.
All received NACRTH040 cGYRT reduced treatment volumesexcluded pelvic nodal irradiatiomith concurrent 5FU based C.
CTV Primary tumor and the mesorectum with vascular supply containingpirérectal and presacral nodes
Upper border S2/S3 interspace.
1°@ Gl toxicity

Fiore, PRQ020 Median FU 72.9 months (2¢5127.6 months).
AcuteG3 Gltoxicity 7.6% Nocases of grade 4 toxicity.

Local Recurrencés7% No relapse occurred ithe lateral lymph nodes
5-year L36.1%

3-year OS 89.4%

5-year OS 87%.

Conclusion®e-escalation of radiation therapy target volume reduces Gl side effects without compromising efficacy in patients with rectam
cancer.These results cannot be clearly extended to higk diseas@nd need further evaluation in future randomized trials.
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NCCN Principles

PRINCIPLES OF RADIATION THERAPY

General Principles
* Fluoropyrimidine-based chemotherapy should be delivered concurrently with radiation therapy.
« In patients with a limited number of liver or lung metastases, ablative radiotherapy to the metastatic site can be considered in highly selected cases
or in the setting of a clinical trial. Radiotherapy should not be used in the place of surgical resection. Radiotherapy should be delivered in a highly
conformal manner. The techniques can include 3-D conformal radiation therapy, intensity-modulated radiation therapy (IMRT), or stereotactic body
radiation therapy (SBRT).
Treatment Information
« Image-guided radiation therapy (IGRT) with kilovoltage (kV) imaging or cone-beam CT imaging should be routinely used during the course of
treatment with IMRT and SBRT.
« IMRT should only be used in the setting of a clinical trial, in unique clinical situations such as reirradiation of previously treated patients with
recurrent disease, or in unique anatomical situations (eg, coverage of external iliac or inguinal lymph nodes or avoidance of small bowel).
« Consider SBRT for patients with oligometastatic disease.
« Intraoperative radiation therapy (IORT), if available, may be considered for very close or positive margins after resection, as an additional boost,
especially for patients with T4 or recurrent cancers. Arterially directed catheter therapy, and in particular yttrium-90 microsphere selective internal
radiation, is an option in highly selected patients with chemotherapy-resistant/-refractory disease and with predominant hepatic metastases.
» Target Volumes
» Radiation therapy fields should include the tumor or tumor bed, with a 2- to 5-cm margin, the mesorectum, the presacral nodes, and the internal
iliac nodes. The external iliac nodes should also be included for T4 tumors involving anterior structures. Fusion of the pelvic MRl is strongly
recommended to optimally define gross disease.

» Multiple radiation therapy fields should be used (generally a 3- or 4-field technique). Positioning and other techniques to minimize the volume of
small bowel in the fields is encouraged.

» For postoperative patients treated by abdominoperineal resection, the perineal wound should be included within the fields.

* RT Dosing

» 45-50 Gy in 25-28 fractions to the pelvis.
¢ For resectable cancers, after 45 Gy a tumor bed boost with a 2-cm margin of 5.4 Gy in 3 fractions could be considered for preoperative
radiation and 5.4-9.0 Gy in 3-5 fractions for postoperative radiation.
¢ Small bowel dose should be limited to 45 Gy.
¢ For unresectable cancers, doses higher than 54 Gy may be required, if technically feasible.
» Short-course radiation therapy (25 Gy in 5 fractions) can also be considered for patients.
» If IORT is not available, 10-20 Gy EBRT and/or brachytherapy to a limited volume could be considered soon after surgery, prior to adjuvant
chemotherapy.

Supportive Care

« Female patients should be considered for vaginal dilators and instructed on the symptoms of vaginal stenosis.

« Male patients should be counseled on sexual dysfunction and infertility risks and given information regarding sperm banking.

« Female patients should be counseled on infertility risks and given information regarding oocyte, egg, or ovarian tissue banking prior to treatment.
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Doseand Constraints

Treatment Information
» Target Volumes

» Target volume definition should be performed per ICRU 50 recommendations.

» Gross tumor volume (GTV) should include all primary tumor and involved lymph nodes, using information from physical examination,
endoscopic findings, diagnostic imaging, and the simulation planning study for delineation. Clinical target volume (CTV) should include the
GTV plus areas at risk for microscopic spread from the primary tumor and at-risk nodal areas. A consensus atlas may be helpful to review when
defining elective nodal CTVs.3

» At-risk nodal regions include mesorectal, presacral, internal iliac nodes. The external iliac nodes should also be included for T4 tumors involving
anterior structures.

» Fusion of the pelvic MRl is strongly recommended to optimally define gross disease.

» If using 3D conformal radiation, multiple radiation therapy fields should be used (generally a 3- or 4-field technique). Prone positioning, full
bladder, and other techniques to minimize the volume of small bowel in the fields are encouraged.

» For postoperative patients treated by abdominoperineal resection, the perineal wound should be included within the fields.

* RT Dosing
» 45-50 Gy in 25-28 fractions to the pelvis.
¢ For resectable cancers, after 45 Gy a tumor bed boost with a 2-cm margin of 5.4 Gy in 3 fractions could be considered for preoperative
radiation and 5.4-9.0 Gy in 3-5 fractions for postoperative radiation.
¢ Small bowel dose should be limited to 50 Gy.
¢ For unresectable cancers, doses higher than 54 Gy may be required, if technically feasible.
» Short-course radiation therapy (25 Gy in 5 fractions) can also be considered for patients for preoperative radiation.
Supportive Care
+ Patients should be considered for vaginal dilators and instructed on the symptoms of vaginal stenosis.
« Patients of child bearing potential should be counseled about the effects of premature menopause and consideration should be given to referral
for discussion of hormone replacement strategies.
« Patients of child bearing potential should be counseled that an irradiated uterus cannot carry a fetus to term.
« Patients should be counseled on sexual dysfunction, potential for future low testosterone levels, and infertility risks and given information
regarding sperm banking or oocyte, egg, or ovarian tissue banking, as appropriate, prior to treatment.

Of interest: A History of Rectal Dose Escalatidips://www.ncbi.nlm.nih.gov/pmc/articles/PMC5674246/pdf/jg08-05-902. pdf

3D PlargFinal Tumor Dose 50.4 Gyin 28 Fractions
- 45 Gyto pelvis in 25 fractions
- Standardc3-field if prone
- External iliac coverage for £4-field may be needed
- 5.4 Gyto boost tumor/mesorectunin 3 fractionsglatsor 3-field
- Femoral heads, small bowel <45 Gy; small bit sb50.4 Gy

Organ at risk Constraints
Small bowel QUANTEC
V15Gy < 120 cc (individual loops)

IMRT PlargFinal Tumor Dosef 50 Gyin 25 Fractions (Dose Painted)

- 5-field static plan or 270 VMAT

- 45 Gyto PTV45 for elective pelvis

- 50 Gyto PTV rectal tumor and adjacent positive nodes peritoneal cavity)
RTOG 0822
V35Gy<180cc
V40Gy <100 ¢ce
V45 Gy <65 cc

Table 5 Suggested dose and fractionation methods for rectal cancer Dmax <50 Gy

V45Gy <195 cc (entire potential space within

Preoperative T3 or T1-2 N+

PTV-HR
504 Gy at 1.8 Gy/fx, OR

PTV-SR
45 Gy at 1.8 Gy/fx, OR

Bladder

QUANTEC
Dmax <65 Gy

- V65Gy <50 %
50 Gy at 2 Gy/fx (SIB) 45 Gy at 1.8 Gy/fx (SIB) RTOG 0822
Preoperative T4 any N 54-55.8 Gy at 1.8 Gy/fx, OR 45 Gy at 1.8 Gy/fx, OR V40Gy <40 %
54 Gy at 2 Gy/fx (SIB) 45.9 Gy at 1.7 Gy/fx (SIB) V45G;J< 15 %
Preoperative (short course) T3-4 or N+ 25 Gy at 5 Gy/fx el Gy
Postoperative (negative margins) 54-55.8 Gy at 1.8 Gy/fx, OR 45 Gy at 1.8 Gy/fx Femoral heads RTOG 0822
54 Gy at 2 Gy/fx (SB) 45.9 Gy at 1.7 Gy/fx (SIB) V40Gy <40 %
Postoperative (gross disease or positive margin) 54-59.4 Gy at 1.8 Gy/fx, OR 45 Gy at 1.8 Gy/fx, OR V45Gy <25 %
54-60 Gy at 2 Gy/fx (SIB) 45.9 Gy at 1.7 Gy/fx (SIB) Dmax <50 Gy

Of note: V30Gy< 100cc and V30 < 200cc gredicts of late G2and @ toxicity < 5% respectivelywhensmall bowel loopsontoured (excluding large bowel).
Abraham, PRO 2020.

Toxicity

- Acute Diarrheg Acute proctitis Decreased blood countBysuria/cystitisFatigue Skin redness/desquamation
- Delayed Persistent diarrhegProctitis Fistula SB obstruction/adhesion®erineal and scrotal tenderned3elayed wound healindJrinary incontinence
Bladder atrophy/bleedingSexual dysfunctigrSecondary Malignancy.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5674246/pdf/jgo-08-05-902.pdf

NA+Ad. CRTCriteria

GOODMAN KA PracticRad Oncol 2016. Appropriateness of criteria of Adjuvant and Neoadjuvant TxFollows German study TX (see above!)

Risk classification*

Distance from anal
verge

Distance from tumor
edge to edge of
mesorectal fascia™

* Based on MRI

Stage I1 and 111
rectal cancer

l

Intermediate-risk
disease

|

<10 em

i

l

Moderately high-

risk disease

=10 ¢m

<5 em

<2 mm

=2 mm

l

High-risk disease

<2 mm

22 mm

] ] .

* Intermediate risk = T1-2N1, T3NO, Moderately high risk = T1-2N2, T3N1, High risk = T3N2, T4N1-2

A = Appropriate (median 7-9 without disagreement), M = May Be Appropriate (median 4-6 or disagreement)

o NEOADJUVANT CRBbadjuvant 4 mo chemo
A German Tria#l5 Gy pelvis- CDexclude smabowel to 50.4 Gy with concurrent infusionaP&) orcapecitabine.
o NEOADJUVANSHORT COURSE RADIATtE\graphabovedescribes thi$.
You want CLOSE to anal verge and FAR from edge of fascia.
Shortcourse RT is 25 Gy 5 fraction
o NEOADJUVANT Chemo alone or NO Adjuvant Tx:

A
A

> > >

0  Adjuvant CRT

A
A
A
A

ALWAYS APPROPRIATE

o  Adjuvant C alone

A
A
A
A

High NEVER
ModHigh bSOSNE dzyt Saa x p OY FTNRBY |ylkf ! b5 x H
Int Seery
Neoadjuvant chemo iEFOLFOXeucovorin calcium aka folinic acid, fluoroailzand oxaliplatin).
M R2dz@l yi x n Y2 OKSY2

HIGHEST (aka positive MargilP\LWAYS
High ALWAYS
ModHigh ALWAYS
Int 121 ,{z dzytSaa x mn OY FTNRY |yl f

A German Triab0.4 Gy+ 5.4 Gy boosith concurrent infusionals-FU or capecitabine.
HIGHEST (aka positive Marginflaybe
High Maybe
ModHigh ALWAY & > 10 cm from andthis is from the METAANALYSIS OF Adj Chemo)
Int Maybe

A C alone is adjuvanfOLRleucovorinand 5FU), FOLFOX, capecitabine, or CapeOx.

o  Definitive CRT + brachy or Definitive Brachy alone (medically inoperable)

hyte al&oS oNBad Ad b9+9wls AT RAAGFYOS FTNRY Fylf @SNHS Aa

A
A
A

Local symptoms present or absence is not as important as arge distance.

Brachy is 26 Gy in 4 fractions witHLB2.

Y

)
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Local TransanaExcision

T1vs. T2

RTOG 892 (Russell, IJROBP 2000).

H RTH65 patients to 1 of 3 arm&hase |l study assigned to local excision

1. Negative Margin, no adverse prognostic featurebservation 2. Negative margin + 1 adverse featueorcurrent 5FU and RT 586 Gy
3. Positive margin soncurrent 5FU and RT 59465 Gy

Inclusion<n  OY AY RALl YS{ S NEctahcicdniidre@ic®, aik] bebefow tie Peritoriesd refliedtion (middle or lower rectum)
Outcome LF(after surgery + adapted chenRT) by Btage:T10%,T220%,T323%.

Loceregional failure 12%By Fstage T14%,T216%,T323%. Bycircumference <20% 6%, 200% 18%.

Distant meastass 12% By T Stagel14%,T212%,T331%).5-year pelvic control 88%

Conclusion Conservative sphinctaparing therapy is feasible, but relativéligh local failure rate for T2 and T3 lesions

CALGB 8984Greenberg, Dis Colon Rectum 2008).

Phase Il. 110 patients with rectal lesions < 10 cm from dentate line, < 4 cm diameter, < 40% rectal circumference, wednagats were included

(Note no EUS or MRI). 59 patients found with T1 lesisrwere treated with local excision alone.

2.51 Pts found with TEhlocal excision plus adjuvant radiation (54Gy}FH%5(500 mg/m2 intravenously Days31 Days 2§31).

Outcome Tenyear rates of OS 84% vs 66% (T1 25 DFS 75% vs 64%. LR 8% vs 18%.

Cortlusion Conservative sphinctaparing therapy is feasible for well selected T1 lesions, but T2 lesions have high LR even with adjuvant ChemoXRT.
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T2A3ab)NO

T3NO TAUTEM
Background: tandard treatment of T2I3ab,NO,MO rectal cancers is TME due to the high recurrence rates recorded with local excision.
Initial reports of the preoperative chemoradiotherapy (CRT) and transanal endoscopic microsurgery (TEM) hav&sinderal recurrene.
H w I wertal adenocarcinoma T23ab,NO,M(Q 1. CRTTEM| 2. TME] .
Inclusion ¢ Hbn O6cpPy:20 2NJ ¢ol kdbn OXp)BY2WR YDl aAz2y GKNRBdIdZAK (GKS YdzaOdzZ I NA &
WStf (2 Y2RSNIGSte@ RAFFSNBYGAIFIGSRE XnOYZ FyR 6AGKAY mnOY 27F (KS
SerraAracil, AnnOncol 2022
The CRTelated morbidity rate was 29.6% (24/81).
Postoperative morbidity 20.7%s.50.6%(P < 0.001SS). Length of hospital stay 3.%510.6 days
Temp Ostomyt.9%vs.76.8%

pCRin the CRITEM group was 44.3% (35/79).
In the TMEgroup,  pN1 were found in 17/81 (21%).

4.9% were understagedith T3c/d disease

12.3% were overstaged with T1 disease
ConclusiorCRTTEM treatment obtains high pathological complete response rates (44.3%) and a high CRT compliance rate (98.8%). Post
operafive complications and hospitalisation rates were significantly lower than those in the TME group. We await the resufisllofithe
regarding cancer outcomes and quality of life.

ACOSOG 76041.
Single Arm Prospectivé2 patientscT2NOneoadjuvant CRStaged vigndorectal ultrasound or endorectal coil MRI
<4 cm,<40% circumference<8 cm ofanal verge.
RecallTransanal resectioM1NO is rules of THREE. < 30% circumferential, > 3mm margin, also < 8cm anal verge.

C: CAPEOX capecitabine (original dose 825 mgktwice daily on daysdl4 and 2235), oxaliplatin (50 mg/mion weeks 1, 2, 4, and 5)
RT: 45MH4 45 Gy inl-8 Gy per day for 5 weekpboost of 9 Gy total dose of 54 Gy

CRT ifollowed by local excision

NOTEAdverse events durinGRTthe dose of capecitabin@ 725 mg/m?twice daily 5 days per week, for 5 weeks, bo&SIQ 5-4 Gy
1°3-yearDFS.

GarciaAguilar, Lancet 2015.

3-year DFS intention to treat group 88.2% vs. per prot86ad%.

34 (47%)patients achieved pCR 49 patients (64%jownstageto ypTO1

oo LI GASYydad S6odz0 2F yn LIa RSHSt2LISR /we¢ 3IANFRS xo O2YLI AOFGAZY
72 (91%) of 79 patients receiving neoadjuvant chemoradiotherapy had rectal preservation.

**Unacceptably high toxicity eva at decreased dosing
Interpretation
3-year DFS is not as high as expected, butf®Rtal excision OK in carefully selecgatientsT2NO whaefuse orare notTMEcandidates

Original dose group (n=53) Revised dose group (n=26) Overall (n=79)
Grade 1-2 Grade 3 Grade 4 Grade 1-2 Grade 3 Grade 4 Grade 1-2 Grade 3 Grade 4
Gastrointestinal 4(8%) 18 (34%) 0 18 (69%) 5 (19%) 0 22 (28%) 23(29%) 0
Pain 2(4%) 9 (17%) 1(2%) 16 (62%) 2 (8%) 0 18 (23%) 11(14%) 1(1%)
Dermatological 2(4%) 7(13%) 0 7(27%) 2(8%) 0 9 (11%) 9(11%) 0
Haematological 1(2%) 4(8%) 1(2%) 11 (42%) 6(23%) 1(4%) 12 (15%) 10 (13%) 2(3%)
Infectious or febrile neutropenia o 3(6%) 1(2%) 2(8%) 0 0 2(3%) 3(4%) 1(1%)
Constitutional symptoms 5({9%) 3(6%) 0 17 (65%) 1(4%) 0 22 (28%) 4(5%) 0
Metabolic or laboratory 1(2%) 2 (4%) 1(2%) 9(35%) 2 (B%) 1(4%) 10 (13%) 4(5%) 2(3%)
Cardiovascular 0 2 (4%) 1(2%) 6(23%) 0 0 6 (8%) 2(3%) 1(1%)
Haemarrhage 1} 1(2%) 1(2%) 4(15%) 1(4%) 0 4(5%) 2(3%) 1(1%)
Lymphatic ) 1(2%) 0 2(8%) 0 0 2(3%) 1(1%) 0
Meuralogical 3(6%) 1(2%) 0 8(31%) 0 0 11 (14%) 1(1%) 0
Coagulation 1] 1] 0 1(4%) 1(4%) 0 1(1%) 1(1%) o]
Musculoskeletal 1(2%) 0 0 0 1(4%) 0 1(1%) 1(1%) 0
Renal or genitourinary 1(2%) 1] 0 12 (46%) 0 0 13 (16%) 0 0
Hepatic 0 0 0 8 (31%) 0 0 8 (10%) 0 0 m
Table 2: Adverse events during neoadjuvant chemoradiotherapy c%
@®©
o



CARTS TRIAL1T3 patients cap/RT to 560.4 Gy.TEM8-10 weeks later if cCR if yp T2, then completibMEsurgery.

Prospective multicentrestudy was performed to quantify the number of patients with minimal residual disease-{)pdifer neoadjuvant
chemoradiotherapy and transanal endoscopic microsurgeéshj for rectal cancer.

cTo bn RA &I feceindBldhgdodrseGRT lidkd Mddponse was evaluated®Bweeks later and TEM performed.

Total mesorectal excision was advocated in patients with residual disease (ypT2 or more).

O¢m b=h0 AY O¢n b=29 AyOCo b=h6 AY
Patients with ¢ T1-3 NO MO Versevelq’ BrJ Surg 2015. , A = A - a
distal rectal cancer who had CRT Of47 patients who had TEM, H kK 0 Ay SN O2Yuk &u & A WD 2 YIRI § ¢
n=58 ypTOn=21 ypT1n=9 & LJ¢ nn=1b m ypT2n=15 ypT3n=1.
i ] If you DECLINED further surgerydeReloped i3 of 9 of patientsypT2 h b [, 0 0z &«
P Postoperativecomplications gradelllb occurred in 13 of 47 patients after TEM and in
Evalution after GHT Stopped CHT n= | five of 12 after (completion) surgery.
Lost to follow-up n = 1 If you followed through everything with 1.5 year f/u (17 mé),Roverall (8%)
| ypT2n=3(20%) ypT1n=L..
+ i v CRT complicationg 3vas23 of 55 patient§42%) (with two deaths toxicity.
TEM e CONCLUSION:
B ypT2N1 n=2 TEM after chemoradiotherapy enabled organ preservatiomie-half of the patients
| with rectal cancer.
l L Table 2 Adverse evenws during chemoradiotherapy
Mear complete responss n= 30 Ineomplats regponse o = 17 Grade & Grade 4 Grade &
ypTOn=21 ypTOMNT n=1
ypTln="9 ypT8n=15 Cardiac (arrhythmia) 2 0 0
ypTan=1 Gonstitutional [ o 0
Dermatological 1 0 0
Gastrointestinal 19 1 1
l l Genitourinary 2 0 0
Completion major surgery n= 28 MNe additional surgery =0 Infectious 1 0 1
All ne residual disease Al ypT2 Pain 5] 0 0
Total 36 1 2

A total of 39 grade 35 complications were experienced by 23 patients.

GRECCAR 2 tridlo SUPERIORITY wé@T SHOWN FOR LOCAL EXCISION OVER TME. Rullier, Lancet 2017.

H rMH186 enrolledh148 good responder®h145 analyzedAgex 18 years stage T2T3 lower rectal carcinor,cm,égood clinical respongdo
yS2I R2adzdl yi OKSY2NI} RA2 (G KSNI L¥caleiiBicn A2Raal niesofectzaY exaizivd sitgeryO Y 0

In the local excision group, a completion total mesorectal excision was required if tumour stage we. ypT2

Rullier, Lancet 2017.

Inthe local excision group, 26 patients had a completion total mesorectal excision.

% M S @ ScgnipasiteTphilaty outcomes6% in the local excisiors.48%in TME(p=0-43).

In the modified ITT analysis, there was no difference between the grougscongbonents of the composite outcome, and superiority was not
shown for local excision over total mesorectal excision.

Interpretation

We failed to show superiority of local excision over total mesorectal excision, because many patients in the lomalgercigireceived a
completion total mesorectal excision that probably increased morbidity andefféets, and compromised the potential advantages of local
excision. Better patient selection to avoid unnecessary completion total mesorectal excisidriraptbdve the strategy.
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TNT: TotaNeoadjuvant Therapy

TNT has tremendous benefits
0 L¥

LI G§ASyida

0 RAPIDGhowedTNT w/ SART5x56 F& d

RS a A NOPRAPhasedhdz8AE A K Fdzfli Kb [GA d 3 I /
adlr yRINR

A B-yearTMEF SV Koy |

B-year trdzgméntzlfresiBoreasBd®3- 7905, 30-46.

A While pCR rate at TMEere halved with TNT &8% vs 14% (SS)RF 8.3% vs 6% (N8}l all survival endpoints were NS.

M

0 STELLABuggestdinterms ofd & dzZNIIA @1 £ 305 RER etcypERiTéouldnfedsangebenefit compared to standard RT.
A 3-year 086.5%vs. 75.1%; P = .033.
A However, more patients of the ST arm finished adjuvant chemotherapy than the standard arm (60% vs. 48%).
A BUX GKSNB FNB OSNIFAY &dzo aRondaad Hiyk3S (CR2 dityiy dTe). PENTISNIHE po SYYSF A &
o  Polish ll(bulkycT4+ fixed cTBshowed 3year ODenefitwasSSnveak(p=0.04§ and itdisappeared at &ear followup.
o  FrenchPRODIGR3 showedthat 3-year DFSvas better for themodified/splitcourse TN By 76%vs.69%(HR0-69; p=0-034).
0 OPRAIshowedthati KS 2 NRSNJ 2 F/ &b ¢RW R Ny FdmOskbugBiiprove tumor regrowthn( /72 Th H &ear | YR
TMEFS$41%IMH53% SS
0  GHO02 abstractsuggestd thataddingpembrolizumab to CRT after FOLFOX did not improve neoadjuvant rectal spostFOLFOX CRT
alone in patients with locally advanced rectal cancer
Major Studies
Important Comparison Tables
TABLE 3. Summary of Randomized Controlled Trials Comparing TNT and CRT Followed by Surgery in Patients With Locally Advanced Rectal Cancer
Stage TNT Surgery Postoperative 3-Year 3-Year 3-Year 3-Year
23
Treatment c¢T4, N+, Completion,  Toxicity, % of
Study Eligibility (total number)  Schedules % % RT CRT Regimen % % ITT Chemotherapy DFS, % 0S8, % DM, % LRR, %
STELLAR  cT34orN+ (n = 599) TNT: 298 159 848 5Gy x 5 — 4 CAPOX 82.6 265 778 2 CAPOX 64.5 86.5° 22.8 8.4
CRT: 203 128 835 50Gy25f CAP  — 95.2 126 774 6 CAPOX 62.3 75.1° 24.7 11.0
RAPIDO'®  cT4 or N2/+ TNT:462 32 91 5Gyx 5 — 8 CAPOX/12 FOLFOX 846 476 92 — 23.7° 89.1 20.0° 8.3
EMVI/MRF+ (n = 12)  CRT:450 30 92 50 Gy/25f CAP  — 90.0 24.7 89 8 CAPOX/12 FOLFOX 30.4° 88.8 26.8° 6.0
Polish 11’ Fixed ¢T3, ¢T4 (n = 515) TNT: 256 63 -  5Gy x 5 — 3 FOLFOX 72 42 84— 53 73 30 22
CRT: 259 64 50 Gy/25f CAPOX — 64 235 8 — 52 65° 27 21
PRODIGE cT34or N+ (n=461) TNT:231 18 90 50Gy25f CAP 6 FOLFIRINOX 89.6 469 92 6 mFOLFOX6/4 CAP 76° a1 17° 4
=" CRT:230 16 90 50 Gy25f CAP 98.7 356 95 12 mFOLFOX6/8 CAP  69° 88 25° 6
‘S::,auv::l:::de.lt_mg‘ —@ — (C:\l::i)’(‘laFl;)LFOX
8 +/- 2 weeks 6-8 weeks P
MRI staging
At least one of: S12weeks 24 weeks
T4a, cT4b, EMVI+,
N2, positive MREF, lat [ Y
Lt — CAPOX/FOLFOX | m— ‘
; int: 11-18 d 2-4 weeks
Brrl.lr_\;ary endpoint: 5 days D) T W
[ TOTAL NEOADJUVANT TREATMENT ]
P R O D I G E 2 3 Standard long- —_— —_— CAPOX/FOLFOX
course CRT 7
weeks
MRI staging 24 weeks
¢T3 with isk of local el s
recurrence or cT4, N
primary endpoint: MFOLFIRINOX | e Standard long- | me—) @ mmm) | APOX/FOLFOX
DFS (3 months) course CRT 7 weeks
12 weeks 512weeks 8 weeks
| TOTAL NEOADJUVANT TREATMENT | )
RAPIDO PRODIGE 23
Outcomes
(TNT vs. CRT) (TNT vs. CRT)
Median FU 4.6 yrs 3.8 yrs
3-year DrTF 3-year DFS

Primary endpoint

Local relapse

3-year MFS
pCR rate

3-year OS

23.7% vs. 30.4% (HR 0.75 [95%
Cl1 0.60-0.96]; P = 0.019)

80% vs. 73.2%
28.4% vs. 14.3%
8.7% vs. 5.4%
89.1% vs. 88.8%

75.7% vs. 68.5% (HR 0.69 95%
[C1 0.49-0.97]; P = 0.034)

78.8% vs. 71.7%

27.5% vs. 11.7%

4.8% vs. 7%

90.8% vs. 87.7%

HméZES

FU: follow up; CRT: chemoradiotherapy; DrTF: disease-related treatment failure; DFS: disease-free survival;
TNT: total neoadjuvant chemotherapy; pCR: pathological complete response; OS: overall survivsl; yrs: years.




STELLAR nanferiority Trial
Hwib pdd LI GASyda RAA
All patients received TMEY6 I
1°3-year DFS.

TABLE A2. Recurrences and DM of 599 ITT patients

Recurrence and Distant Metastasis

6551 a

TNT Group, No./Total No. (%)

i

I -4 andbr YN+RR 8@ ¢ mxbp NB@IINIE M OF FOSNI HE¢mE  /
- FTOGSNB I NRa =

M HE /!th-

CRT Group, No./Total No. (%)

Total No. of patients (ITT)

302

297

U HO

OAFT INX¥Y MO 2NJcE /!th-

Jin, JCO 2022

3-year DF$4.5%vs.62.3%(HR0.883; P < .001 for
noninferiority).

3-year MFS 77.1% vs. 75.3% (NS)

Deaths 47/302 (15.6) 63/297 (21.2) 3-year OS 86.5% vs. 75.1%; P = .033.
DM 65/302 (21.5) 67/297 (22.6) cCR 11.1% vs. 4.4%R0 resection both arms similar.
LRR in entire cohort 20/302 (6.6) 23/297 (7.7) pPCR 50% vs. 48.3%.
LRR only 13/302 (4.3) 15/297 (5.0) About25% of ALL patientsxdoth arms did NOT
LRR with DM 7302 (2.3) 8297 (2.7) receive adjuvant therapy (23% vs. 26%).
LRR in special stuation NOTE: % completir?g_ gdjuvant therapy (60% vs. 48.3%).
Unresected persistent primary tumars 4/28 (14.3) 5/50 (10.0) Acute gr?de IV toxicigeg ?6'5%&12'6% (P < '001)'
Conclusion Shortterm radiotherapy with
R1 resections 6/20 (30.0) 328\(14.3) preoperative chemotherapy followed by surgavas
RO resections and CRM (-) 8/215 (3.7) 13/202 (6.4) efficacious with acceptable toxicity and could be used
cCR 2/28 (7.1) 1/10 (10.0) as an alternative to CRT for locally advanced rectal
cancer.
DFS 0s
Subgroup HR 95% CI P HR 95% CI P
Age, years
<55 0.872 0579t0 1.314 514 —_— 0.581 0.3311t01.017 .057 ——
255 0.896 0.616to 1.303 .565 —— 0.757 0.451101.270 .292 ——
Sex
Male 0.955 0.690to 1.321 .780 —— 0752 0.482101.174 .209 ———
Female 0.715 0.421to0 1.215 .215 . — 0.494 0.237 to 1.027 .059 ——h
ECOG score
0 0.845 0.6231t0 1.146 .279 —— 0.690 0.455to 1.047 .081 ——
1 1.117 0.580 to 2.150 .741 ——Hl——> 0498 0.199t01.245 .136 ——
MRI T stage
cT2-3 0.916 0.674to 1.245 575 —— 0.752 0.493t01.149 .187 ——
cT4 0.621 0.328to 1.177 .144 —— 0362 0.152100.859 .021 [ —
MRI N stage
cNO 0.987 0.469 to 2.075 .973 —-—D 0.500 0.184to 1.357 .173 —_——
cN1-2 0.865 0.642 to 1.164 .337 —-— 0.694 0.4611t0 1.045 080 —
MRF
Negative 0.878 0.563to 1.369 .667 _ 0.700 0.381to 1.287 .251 ——
Positive 0.886 0.623to 1.260 .499 —— 0.648 0.400 to 1.061 .079 ——
EMVI
Negative 1.003 0.653 to 1.539 .890 —— 0701 0.37510.310 .265 ——
Positive 1.046 0.679to0 1.610 .839 —— 0.899 0.4951t0 1.632 .726 —
Distance to anal verge, cm
<5 0.706 0.485 to 1.028 .070 —— 0540 0.318100.916 .022 ——
>5 1.120 0.74410 1.687 .587 —H— 0.808 0.4681t0 1.394 443 ——
o o5 1 15 2 T os 1 15
> > «—> «——>
Favors TNT Favors CRT Favors TNT Favors CRT

EMVI=extramural vascular venous invasion
MRF=mesorectal fascia
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RAPIDO TNT 5x5
Hwlb coHAn [ !

NB O I f cT44 or GTAb{ eitramumal vas€laBinvastiig, inYolved mesorectal fascia, or enlarged latehds).

| 1. SGRTTH6C CAPOX or 9c FOLF@KEME 2. CRThTMEMadj 8c CAPOX or 12¢ FOLFQX4

SCGRT sshortO2 dzNBE S NI RA 2  KSNI LR

CRT =5040 cGy in 180 cGy or 5000 cGy in 200 cGyralRi@pecitabine 825 mg/m2

p D& 2@SNJ I YIFIEAYdzY 2F y RI&4ao

CAPOX (capecitabine 1000 mg/m2 orBlipon days 14, oxaliplatin 130 mg/m®/on day 1, and a chemotheragisee interval between days £21)./
FOLFOX4 (oxaliplatin 85 mg/iv2on day 1, leucovorin [folinic acid] 200 mg/m\2on days 1 and 2, followed by bolus fluorouracil 400 mgwand
fluorouracil 600 mg/m2Vfor 22 h on days 1 and 2, and a chemotheréqee interval between daysgi4).

Choice 06040/5000 cGy an@APOM-OLFOX#ere per physician discretion or hospital policy.

1°3-year DFS.

Experimental group Standard of care group p value

All eligible patients

Surgery with curative intent within 6 months after the end of preoperative treatment

Yes 426/462 (92%) 400/450 (89%) 0-086*
No 36/462 (8%) 50/450 (11%)
Disease-related treatment failure, first occurring 128 (23-7%) 1 152 (30-4%)T 0019t
Locoregional failure
Local progression, unresectable tumour 1/128 (1%) 1/152 (1%)
R2 resection v] 0
Local recurrence 22128 (17%) 13/152 (10%)
Locoregional failure and distant metastasist
Local progression, unresectable tumour 41128 (3%) 2/152 (1%)
R2 resection 1/128 (1%) 0
Local recurrence 7/128 (5%) 4/152 (3%)
Distant metastasis 86/128 (67%) 123/152 (81%)
New primary colorectal tumour 3128 (2%) 5/152 (3%)
Treatment-related death 41128 (3%) 4152 (3%)

Patients with a resection within 6 months after the end of preoperative treatment

Residual tumour classification

RO>1mm 382/423 (90%) 360/398 (90%) 087"
R1=1mm 38/423 (9%) 37/398 (9%)
R2 3/423 (1%) 1/398 (<1%)

Circumferential resection margin
>1mm 385/423 (91%) 363/398 (91%) 0-92*
s1mm 38/423 (9%) 35/398 (9%)

Differentiation grade during pathological assessment
‘Well differentiated 62/423 (15%) 82/398 (21%) 0-09*§
Moderately differentiated 167/423 (39%) 189/398 (47%)
Poorly differentiated 44/423 (10%) 35/398 (9%)
Mo tumour 129/423 (30%) 69/398 (17%)
Mot assessed 21/423 (5%) 23/398 (6%)

Pathological complete response
Yes 120/423 (28%) 57/398 (14%) <0-0001*
No 303/423 (72%) 341/398 (B6%)

Pathological T stagef]
ypTO 129/423 (30%) 69/398 (17%) <0-0001*
ypTis 2/423 (<1%) 1/398 (<1%)
ypTl 17/423 (4%) 17/398 (4%)
ypT2 82/423 (19%) 96/398 (24%)
ypT3 157/423 (37%) 190/398 (48%)
ypT4 36/423 (9%) 25/398 (6%)

Pathological N staged]
ypNO 317/423 (75%) 2731398 (69%) 0-017*
ypN1 75/423 (18%) 78/398 (20%)
ypN2 31/423 (7%) 47/398 (12%)

Postoperative M stagef]
¥pMO 420/423 (99%) 396/398 (99%) 070
ypM1 3/423 (1%) 2/398 (1%)

Bahadoer, Lancet 2021 Median followup was 4-6 years (IQR 8555).

3-year diseaseelated treatment failure23-7%vs. 30-4% (HR 0-75, p=0-019).
3-year distant failure20% vs 26.8%8S)

pCR rate at TME8% vs 14%SS). LRF 8.3% vs 6% (NS).

No survival endpoints were diffent.

b $2 I R2 dA&otif groups was diarrhoea (18%.9%
Adjuvantneurological toxicityn CRT grou®eq.

Serious adverse events occurred in 177 (38f 460 participants in the
experimental group and, in the standard of care group, in 87 (34254

patients without adjuvant chemotherapy and in 64 (34%) of 187 with adjuvant

chemotherapy. Treatmentelated deaths occurred in four participants in the

experimental group (one cardiac arrest, one pulmonary embolism, two infectious

complications) ad in four participants in the standard of care group (one

pulmonary embolism, one neutropenic sepsis, one aspiration, one suicide due to

severe depression).

Interpretation

The observed decreased probability of diseeslated treatment failure in the
experimental group is probably indicative of the increased efficacy of
preoperative chemotherapy as opposed to adjuvant chemotherapy in this
setting. Therefore, the experimentalreatment can be considered as a new
standard of care in higtiisk locally advanced rectal cancer.

Note: eContourhere, RAPIDOrptocol here.

Commentary:
NOTH: Polish Il triaB-year LRRsimilar rates (22%s 21% =

0 dmar 3§ o

(73% vs 65%3R0-73p=0-046)5 A FF SNB Yy OS5 ORAPIDRticd S I &2

patientswere nonresponders or poor responders tadiotherapy but still had a
delayed surgery at 26 weeker protocol after the entire course of consolidation

chemotherapy, which offset the anticipated benefitterms of locoregional
failure and overall survival the experimental grop.

How to overcome?s suggested by Bahadoan interim restaging MRI scan
after 3cof chemotherapy can potentially identifyon-responders to
preoperative treatment, thu§hpromp earlier surgery than plannedhis

L32 G Sy (i A lotefalesurdvalybutapmes.

NOTE2That O®enefit disappeared anyways &tyear follow-up.

NOTB: GRECCARdIid not find any benefiin rates of pathological complete
response beyond weeks after radiotherapyrhe increase in pathological

complete response observed in the RAPIDO protocol isprobably due to the effect

of additional chemotherapgwfter initial radiotherapy.
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H w b rocally advanced rectal cancef3 or cT4 | 1. TNICRT | 2. SOC |.
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1°DFS 3 years.
Treatment Details:
FOLFIRINOX (oxaliplatin 85 mg/m2, irinotecan 180 mg/m2, leucovorin 400 mg/m2, and fluorouracil 2400 mg/m2 intravenouslydaysripr 6 cycles),
chemoradiotherapy (50 Gy during 5 weeks and 800 mg/m2 concurrent oral capecitabine twice daily for &rdegsl)), total mesorectal excision, and
adjuvant chemotherapy (3 months of modified FOLFOX®6 [intravenous oxaliplatin 85 mg/m2 and leucovorin 400 mg/m2, follotnaactbgus 400
mg/m2 fluorouracil bolus and then continuous infusion at a dose of 2400ma@ver 46 h every 14 days for six cycles] or capecitabine [1250 mg/m2
orally twice daily on daysql4 every 21 days])).

TABLE 1: PRODIGE 23 Outcomes With mFOLFIRINOX Necadjuvant Chemothe rapy vs Standard Chemoradiotherapy

M/ we¢

pn Dé b

I ®

/1t 9

M ¢a’

Conroy, Lancet 2021.

Modified FOLFIRINOX
Followed by Hazard Ratio;
Endpoint Chemoradiotherapy Chemoradiotherapy PValue
3-year disease-free 757% 68.5% 0.69; P=.024
survival
3-year metastasis-free 78.8% nm™ 064; P=017
survival Interpretation
Noncurative surgery 0% AT% P=.007
Pathologic oomﬁlem 27.8% 121% P<.001
response (ypTONO)
Grade 3 or 4 adverse 44.4% (3 months of 52.5% (first 3 months of P=.03
events with adjuvant chemotherapy) chemotherapy)
chemotherapy
74.1% (total 6 months of P<.001
chemotherapy)
practice.
OPRA Phase Il TNT Order
wwlih onwn {GF3S LLkLLL NBOGFE !t/ p mod /

C =4 months of infusional fluorouraeiéucovorirroxaliplatin or capecitabinexaliplatin

CRT 5,000 to 5,600 cGRT +either IV5-FU or Cape.

M/ wte

In line with the 3year DFS rate (75%) observed historically.

3-year TMEFS 41% v&§3%

u

& { L0t AdaNE & 3 mdnihi (half of chemo) prior and 3 months (half of chemo) after TME.

M ! R2 Ch[Ch-c¢

2N/ 1t9 o

Median followup of 46-5 months

3-yearDFS76%vs.69%(HR0-69; p=0-034).
mTNT reduced the rate of distamtS G | & G | & A &

OHp

H® /we¢ Th/ po

Patients who underwent TME after restaging and patients who underwent TME after regrowth had similar DFS rates.
CONCLUSIOBIrgan preservation is achievable in halfted patients with rectal cancer treated with total neoadjuvant therapy, without an
apparent detriment in survival, compared with historical controls treated with chemoradiotherapy, TME, and postoperativtherapy.

1°DFS
GarciaAguilar, JCO 2022 3-year Followup
3-yearDFS76% both arms.
Total 74% of patients went on to WW without initial surgery  Tumor regrow 40% v&7%
3-year LRFS, DMFS, OS are all NS.
Note: You should do CRT first.
Poish I ¢b¢ pEp F2NJ &4[ 20 ffe@

H w [§15 patients cT4 or fixed cT3 | 1.-8@

pEp

| R@glI yOSRE
M o0 Ch[ Ch --FUnLeycovorinp Oxaliglgtin jp n & n

NOTEThe protocol was amended in 2012 to allow oxaliplatin to be then foregone in both groups.
1° RO resection rates.

Bujko, Ann Oncol 2016

Preoperative treatment acute toxicity 759.83%(SS).

RO resection rateg7% vs. 71% (SS).
3-year OS 73% vs. 65¢%0.046.
3-year LF 22% vs. 21% (NS)

pPCRL6%VS.12%,(NS).
3-year DF$3%vs.52%,(NS).
3-year DM30%vs.27%(NS).

De b p

Grade I}V 23% versus 21% and toxic deaths 1% versus 3%.

M mMT20 &

similar rate of locoregional failure (4% vs 6%). The proportion of patients

who received planned chemoradiation was lower in the TNT arm (95% vs

99%), however there was no difference in the proportion of patiente wh
proceeded to surgery. The pCR rate was also significantly higher with TNT
OMHID HY 20 ¢ KSNB -yedravergllzaurvikdl. T F SNByYy OS A

Intensification of chemotherapy using FOLFIRINOX before preoperative
chemoradiotherapy significantly improved outcomes compared with
preoperative chemoradiotherapy in patients with cT3 or cT4 MO rectal
cancer. The significantly improved disedis survival in the neoadjuvant
chemotherapy group and the decreased neurotidyitndicates that the
perioperative approach is more efficient and better tolerated than adjuvant
chemotherapy. Therefore, the PRODIGE 23 results might change clinical

1ttt GKS)

Postoperative and late complications rates in group A and group B were, respectively, 29% versus 25%, P = 0.18, and 2%, \Rers0.54.
ConclusionsNo differences were observed in local efficacy between 5 x 5 Gy with consolidation chemotherapy asulitseg
chemoradiation. Nevertheless, an improved overall survival and lower acute toxicity favours the 5 x 5 Gy schedule wiat@nsol

chemotherapy.

Cisel, Ann Oncol 2019

The median followup was 7.0 years.

8-year OS19% in both groups. 8-year DF@3%vs.41%(NS).
8-year LF 35% vs. 32% (NS) 8-year DM 36% vs. 34% (NS).
Rate of late complications was similar (P = 0.66), grades®+g 11% versus 9% in the shoaurse/CCT group versus the chemoradiation

group, respectively.

ConclusionThe superiority of preoperative shecburse/CCT over chemoradiation was not demonstrated.
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GHO02  TNT Pembro

Stratified by tumor stage,
nodal stage mFOLFOX6* x 8 cycles followed by RT +
Capecitabine 825 mg/m? PO BID on RT days +
Patients with previously l Pembrolizumab 200 mg IV every 3 wks

untreated, stage 11/11l locally / starting on Day 1 of RT for & total doses Surgery

advanced rectal {n =90) 8-12 wks

adenocarcinoma; ECOG PS 0-2; - dfter last
and adequate organ function radiotherapy

(N =185) \ mFOLFOX6* x 8 cycles followed by RT + dose

Capecitabine 825 mg/m? PO BID on RT days
{n=95)

*Modified FOLFOX regimen: oxaliplatin 85 mg/m? IV Day 1 + leucovorin 400 mg/m? IV bolus followed by 5-FU 2400 mg/m? continuous
infusion over 46 hours every 2 weeks x 8 cycles.
*RT began 3-4 wks after last dose of mFOLFOX6: 4500 cGy in 25 fractions over 5 wks + 540 cGy boost in 3 fractions.

Rahma ASCO Gl 2021. Abstr 8.

1° Endpoint =neoadjuvant rectal score

Only 46% of patients completed all 6 pembrolizumab doses

26% completed 5 doses, 26% completedl doses

b { inlexposure taCor RTbetween study arms (MFOLFOX: 84.4% pembrolizumab, 83.286lc6RT83.3% pembrolizumab, 74.7% control)

Pembrolizumab Control PValue
Mean NAR score (95% CI) 11.53 (8.5414.51) 14.08 (10.7417.43) .26
pCR, % 31.9 29.4 .75
cCR, % 13.9 13.6 .95
Margin-negative resection % 94.0 89.4 .36
Sphinctempreservation % 59.4 71.0 .15

ConclusionsAddingpembrolizumab to CRT after FOLFOX did not improve neoadjuvant rectal score WOpBEQX CRT alone in patients with
locally advanced rectal cancer
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Other Studies

TNT w/ SERT 5x5 Codiffectivenesss. LECRT

All patients either received ST 5 Gy x 5 fractionsor-ORT £ f Ih ¢ a9 @
Data collected from 11/15/202 4/25/2021.

Effectiveness was defined as quatkigjusted lifeyears (QALYS).

Chin, JAMA Network Open 2022.

Bothcosts and QALYs were discounted at 3% annually. Willingmést 8 GKNBaKz2f R gl a asSid +4G pbPpn nnnkv!
5-yeartotal cost /QALY$41,355 / 2.21 vs.$54,8272.12.

¢KS ySi Y2y SiGl NB 0 SySHF® G- ywR ab pore dn com nF ZFNRIND /{ // wit

Sensitivity anay & dzaAy3 sAff Ay3IySaa G2 LIke& G bpman nankv! [, YR bmpn nan
Conclusiongnd Relevance These findings suggest that SGR ollowed by TME incurs lower cost and improved QALYs compared with
conventional LCCRT followby TME and adjuvant chemotherapy. These data offer further rationale to supportBCRES a novel cost

saving treément paradigm in the management of locally advanced rectal cancer.

German TNTCAO/ARO/AIGL2
w w MB11 patientscT34 and/or LN+ | 13cCMh / we¢H ® / we¢ T / po ta9 a0OKSRdzZ SR mMHo RF&a | FiSN
C = 5FU. Oxaliplatin, Leucovorin. RT = 5040 cGy.

Fokas, JAMA Oncol. 2022.  FU 43 months.

3-year DF33% in both groups 3-yearCl LRB% vs 5% 3-year DM18% vs 16%

3-year Chronic Toxicity &811.8%vs.9.9%

The GHS/QoL score decreased after total mesorectal excision but returned to pretreatment levels 1 year after randontlzatmdifference
between the groups. Stool incontinence det#dted 1 year after randomization in both groups and only improved slightly at 3 years, but never
reached baseline levels.

Conclusions and relevanc&his secondary analysis of a randomized clinical trial showed that CRT followed by chemotherapy mdsiglbed i
pathological complete response without compromising disefase survival, toxicity, QoL, or stool incontinence and is thus proposed as the
preferred total neoadjuvant therapy sequence if organ preservation is a priority.

Fokas,JCO 2019

CRTrelatedG3 or 4 toxicity 37% v 27% CRT complianag@ | & KA IKSNJ g6l & / we¢ yn T pE:d

The longer interval between completion of CRT and surgery in group B (median 90 v 45 days in group A) did not increbs®ehidig.

PCR 17%s.25%

Thus, only group (P < .001), but not group A (P =.210), fulfilled the predefined statistical hypothesis.

CONCLUSIOBp-front CRT followed by chemotherapy resulted in better compliance with CRT but worse compliance with chemotherapy
compared with group A. Lorigrm follow-up will assess whether improved pCR in group B translates to better oncologic outcome.

CombinedPhase I

Background: Fluorouradilased neoadjuvant chemoradiotherapy (CRT) is still the standard of treatment for locally advanced rectal cancer, bst it delay
administration of systemic chemotherapy, leading to high incidence of distant metastases.

180 patients2 prospective database.

TNT= mFOLFOX6 xMgCRTFOLFOX% 3c)IhbmFOLFOX x &4 TME.

CRT = CRIfive 2week cycles ohf 5-FU + RT)

Zhang, JCO 2018.

TOTAL pCRL.7%. pCRate of TNT group and CRT group was 34.2% vs. 15.2%, respectively (p < 0.005).

Tumor downstaging rate was 60.8% vs. 35.4%, respectively (p = 0.001).

Grade3/4 neutropenia was the more common in TNT group, which was 30.4% vs. 8.9% (P = 0.0007)

Grade 3/4Leukopenia (21.5% vs. 12.7%, p = 0.14) and thrombocytopenia (5.1% vs. 11.4%, p = 0.15) was similar between the two groups.
ConclusionsTNT showed higher pCR rate and tumor downstaging rate than that of CRT, which was a promising strategy for imjgmwieg ou
of rectal cancer, although the grade43adverse events were a little bit higher in TNT group. But this finding requires further analysis frem long
term survival data. The phase Ill study comparing TNT with CRT is ongoing.
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MSK Total NeoadjuvantiR
RR 628 patientsARC (T3/4 or nodwositive) were identified.
320traditional CRThsurgerylbplanned adjuvan€. 308 received TNTnduction 5FU/OXIHCRY.

Cercek, JAMA Oncol 2018.

RESULT3ge56.7 years.

Patients in the TNT cohort received greater percentages of the planned oxaliplatin and fluorouracil prescribed dose ¢hartlileashemoRT
with planned adjuvant chemotherapy cohort.

Rate of response (CR+RR)hose who underwent surgery and sustairghical CR (cCR) for at least 12 months posttreatment in those who
did not undergo surgery 21% traditional vs. TNI6%

CONCLUSIONS AND RELEVADI@HNdings provide additional support for the National Comprehensive Cancer Network (NCCN) guidelines
that categorize TNT as a viable treatment strategy for rectal cancer. Our data suggest that TNT facilitates delivegdo$ystemic therapy.
Longterm follow~up will determine if this finding translates into improved survival. In addition, givengts®R rate, TNT may facilitate
nonoperative treatment strategies aimed at organ preservation.

Treatment Group All Patients, No. All Patients, Sustained Surgery Within 12 Surgery Within 12 pCRand Sustained cCR
cCR, No. (%) Months, No. Months, pCR, No. (%)| at 12 Months, No. (%)
ChemoRT with planned
Adj. Chemo

Stage Il 94 9(9.6) 82 14 (17.1) 23 (24.5)

Stage Il 226 10 (4.4) 214 35 (16.4) 45 (19.9)

Total 320 19 (5.9) 296 49 (16.6) 68 (21.3)

TNT

Stage Il 43 23 (53.5) 20 0 23 (53.5)

Stage Ill 265 44 (16.6) 215 43 (20.0) 87 (32.8)

Total 308 67 (21.8) 235 43 (18.3) 110 (35.7)
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NonOPERATIVE Regimens

There will always be a subset of patients who do well with surgery alone, as suggested by the MRI vs. NICE Criteria trial.

MRI vs.NICE CriterigRe:Surg Along

Retrospective 378 patients @&onth FU. Alundergoingl® resectionakurgery for rectal cancer, without preoperative radiotherapy

MRI HighRisk n248 (66%) MRHdetected Etramural venous invasion, tumour deposits, and circumferential resection margin involvement
NICE Higirisk n221 (32%)  MRIdetected T3+ or MRieteded N+ status.

Lord, Lancet 2022.
LR22 (6%) of 378 patient®istant Failure68 (18%) of 378 patients

5-year DFS 76% NICE HR vs. 87% NICE LR (HR 1.91, SS)
66% MRI HR vs. 88% MRI LR (HR 3.01, SS)
5-yearOS 80% NICE HR vs. 88% NICE LR¢N$p=0.077).

71% MRI HR vs. 89% MRI LR (HR 2.59, SS).
MVA,NICE risk assessmé¥iBeither DFS or OS.
MVA, MRI risk assessmearedictedDFSHR 2-74SS) and OBIR 2-44SS).
Note: 139 NICE highisk patients were defined @dRllow-risk based hadimilarDFSas 118 NICE lovisk patients
Kk, 37% (139 of 378) of patients in this study cohort would have been overtreated with NICE 2020 guidelines.
Of the 130 patients defined as lerisk by NICE guidelines, (22%)were defined as highisk on MRI risk stratification and would have
potentially been missed for treatment.
Interpretation
Compared to previous guidelines, implementation of the 2020 NICE guidelines will result in significantly more patieitg preejperative
radiotherapy.Highquality MRI selects patients with good outcomearfgcularly low local recurrence) without radiotherapy, with little margin
for improvement Overuse of radiotherapy could occur with this unselective approach. Theisiggroup, with the most chance of benefiting
from preoperative radiotherapy, is notedl selected on the basis of NICE 2020 criteria and is better identified with proven MRI prognostic
factors (extramural venous invasion, tumour deposits, and circumferential resection margin).

ONGOINGNOMERA (NoiDperative Management Early Risk Assesny)
https://clinicaltrials.gov/ct2/show/NCT03904043

NORMALR Non-Operative RadiationManagement ofAdenocarcinoma of théower Rectum

M LI GASYy(da p D& E p Ib Ch[ CHicCREBY 22/NJLISING hi-A OF8p AQIBNGZESSE & | y OS @
21% stage |, 32% stage Il, and 47% stage lll disease

1°cCR 1 year.

Kim, Clin Colorectal Cancer 2021 Median FU 27.7 months.

1-year cCR rate 68%8 of 19 patients are alive without evidence of disease.

Patients with cCR versus without hagl2-yearDFS93% vs 67%; P = .008), 5 a (C00% vs 67%; P =.03), apd h(100% vs 67%; P = .03).
cCR influenced biypvolved versus uninvolved circumferentiakeetion margin oMRI(40% vs 93%; P = .04).

Anorectal function by Functional Assessment of Cancer The&Cafmyectal cancer score at 1 year was not different than baseline.

There were no severe late effects.

ConclusionsTreatment with SCRT and chematdyey resulted in high cCR rate, intact anorectal function, and no severe late effects.
NCT02641691.

HabrGama, Ann Surg 2004.

Retrospective265 patients cT2, 24% LN-All treated withneoadjuvant5040 cGy witiFOLFIfincompleteCRIMradical surgical resection.
Therefore, we are comparing cCR vs. pTO (those who had incomplete CR and was actually pTO on surgery).

cCR was 71/265 (26.8%). Additional 8.3% were pTO on resection.

5-year OS was 100% (if cCR), and 88% (if pF9earDFSvas 92% vs. 83%.

HabrGama, Seminars Radiation Oncology 2011.

Retrospectivel73 patient9 T OY FNBY |yl f @SNES ®¢5400tcGyNBhOEudedtbU (B &R laft 2din@ ofRT). p nn n
Staging initial studies: stage | disease (cT2NOMin 16% stage Il (cTANOMO) in 63%, stage Il (CTXN2MO) in 21%

Results:cCR 67 (39%) and dillOTundergo immediate radical surgery. Of cCR9 (13%hadexcisional biopsy of residual scardd@gnosticprocedure.
Remaining patient$8 (87%) nanagedWITHOURNy surgical procedure.

5-year OS 96% and DFS 72%.

5-year all recurrences 15 (21%0f these,8 (11%) local endorectal 7 (10%pyistant none (0%) extrarectal pelvic recurrence.

Of the 8 local recurrences, 7 salvaged successfully.
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Applet, Lancet 2015.

Retrospective. 58ith T2 or T3, NEN1! / XX ¢ OY FTNRBY +ylf @SNHS® bS2F R2d@ryli [/ wed

RT: 60 Gy to GTV 50 Gy in 30 fx to elective nodes 5 Gy endorectal boost

C: Oraltegafururacilo & A YA £ | NJ Of I & & -RUroddlgRISOging | 6 Ay SXI 1+ p

If cCRdomplete clinical tumour regression, negative tumour site biopsies, and no nodal or distant metastases on CT and MRif@riecks) Obs
1°local tumourrecurrence 1 year after allocation to the observation group.

Results

cCR = 40/51 (78%).

Side effects: Gl G3 diarrhea 8%.

{LKAYOGSNI FdzyOliaAz2zy aSEOSttSyi(é¢ tw: YR cdiz Fd w &@SFINB 6AGK y2 FSOI¢
Interpretation

High-dose chemoradiotherapand watchful waiting might be a safe alternative to abdominoperineal resection for patients with distal rectal cancer.

OnCoRe project

Propensity Matched Cohort Study of neoadjuvant CBTQy in 2%x + 5FUbased chemotherapy)

If cCR thelbwatch-and-wait approach  If incomplete respons€bsurgical resection if eligible.

Of 259 patients included, 31 had cCR. They also added another 98 patients via national registry for total of 129 patgets byamvait and watch.

Renehan, Lancet 2016.

LR =44/129 (34%). DFS 88% watch and wait vs. 78% immediate surgery (p=0.04)ear @S 96% vs. 87%, (p = 0.02).

3-year colostomyfree survival 74% vs. 47%, (p<0-00®ith a 26% absolutp in patients who avoided permanent colostomy at 3 years

NotSY GKS LI LISNI adl 6Sa GKIG GKSNB Aa ay2 RAFFSNBY OS¢ Ay 5C{ | yR |
INTERPRETATI@\substantial proportion of patients with rectal cancer managed by watch and wait avoided major surgery and averted
permanent colostomy without loss of oncaiizal safety at 3 years. These findings should inform decision making at the outset of
chemoradiotherapy.
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HistoricalStudies

Surgery £ Adjuvant Tx
o  Local recurrence after surgery alone for DukesI#3r N+ is >50% and candyenptomatically devastating
0  Most adjuvant trials were done in patients with Dukes B and €{IBor N+)
o  Outcomes with adjuvant chemotherapy alone have been disappointing
o0 8 prospective randomized trials evaluated surgery alone vs-@o&T.
A RT alonemproves local control, but not survival
o Combined RT +BU improved local control, distant control, as well as survival in two randomized trials
A RT plus continued infusion offJry, survival over bolus-&U.
o0  Advantages for adjuvant therapyPathologicstaging available.
o Disadvantages for adjuvant therapyncreased small bowel in treatment filed, potentially hypoxic fmsgical bed, if APRORT scar. .
0 ModernTNT2 GSNNARS& (KS | Redz@l yi GNBFGYSyd LI dehcRra.3Y 060&dzNH I I R2 ¢EO
Trial Patients Randomization/Adjuvant Tx Outcome
NSABP R1 555 pts wi/stage Hi| 1. Observation Chemo improved DFS, OS.
(INCI, 1988) treated by curative 2.Postop & 5-FU, CCNU, vincristine (MOF) -we¢ @ [ww FTNRBY Hpg:
’ resection 3. XRT alone (487 gy) effect on DFS/OS
Il RRAGAZY 2F we¢ @ p
NSABP R2 694 pts wistage 4l L Fema'eT‘\; égistTéffgéigg)m omale t0 8% (p=.02)
(INCI, 2000) treated with resection 2. Males-> 5¢ MOF vs 6¢BU/LV: RT (50.4 0y) No benefit of RT on DES or OS
i t2ai2L) OKSY2w¢ 1 h{
;'(E);glsuesr\gnﬁgmdmcw 4k20aSNBIUA2YT @ [y
GITSE@175 227 pts wistage HIl with 3' RT 4018 distant (35% vs. 25%) , and any recurrenc
(NEJM, 1988986) RO resection : 9y rate (55% vs. 33%)
4. ChemoRT40-44 gyw/bolus 5FU)H .
Diff btw chemRT vs RT alone vs chemo
5-FU/M-CCNU
alone NS
/ KSYy2zwe @ [w oHp: ¢
204 ptswith T34 or N+ 29%), and significantly increased OSA%55
Mayo-NCCTG 7@7-  treated with surgery and ; gzeﬂqoons_((ssg'j gy)) with SU. followed by 2 /S 45%) vs RT alone
51(NEJM, 1991)  allreceived 1cycle ofBu  “0 00 0 - /?\’/FCCNU ’ Y€ Increased dose 50.4 vs @5LR from 24%
and MMCCNU y to 18% but did not improve recurrences
overall
Summary of this table:
NSABP R1: Adj Gy DFS and OS. Adj RILC benefit. /1 yQil 2dzai R2 20adLASSR SAGKSNI/ o6h{
NSABP R2: Adj CRT is better than adj C alone du@ tbR benefit. Yea, C gives you OS benefit, but C+RT also gives you LR.
GITSIG: Essentially ®1 + another CRT arwhichm, everything vsObs. BUT the difference between CRT vs RT vs C bllne
Mayo: Essentially ®2 REVERSEBhich CRT, everythingvs.RT alone When you increase dose from 45 Gysto4it has@ LR benefit!
Therefore, German study chose 50.4 cGy.
Quirke, Lancet 2009. Plane of surgery.
Prospective study. Negative CRM and good surgical plane associated with low LR.
3-yr LR 6% vs 17% for negative vs positive resection margin. LR 4% (mesorectal plane), 7% (intramesorectal), and 13%pfopsa)lari
Pts with mesorectal excision whodhare-op RT had only a 1% LR.
Conclusion plane of surgery is an important prognostic indicator for local recurrence. 8horsepre2 LI w¢ @ GKS NI GS 2F [w Ay
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3,791 eligiblgatients enrolled onto North Central Cancer Treatment GrNBCTG) 787-51, NCCTG 86/-51, US Gastrointestinal Intergroup 0114,
Fiveyear followup was available in 94% of surviving patients, atyg& followup, in 62%.

Gunderson, JCO Pa

Differert treatment strategies may be indicated for intermediaisk versus moderately higbr highriskpatients based on differential survival
rates and rates of relapselse of trimodality treatment for all patients with intermediatisk lesions may be excage since S plus CT resulted
in 5-year OS oapproximately 85%; however;year diseasdree survival rates with S plus CT were 78%2(Nl) and69%(T3/NO0), indicating
room for improvement.

Table 1. Adjuvant Rectal Cancer Pooled Analysis: Patient Group and Treatment Method by Trial
No. of Patients
NCCTG Intergroup NSABP _
e - T
Treatment Method 794781 864781 01147 RO1 RO2 Total E
=
Surgery — — — 179 — 179 w
Surgery + radiation 99 — — 182 — 281 # Pyalue < 001
Surgery + radiation + bolus chemotherapyt 101 33 — — 347 779
Surgery + radiation + PVl chemaotherapy — 325 — — — 325
Surgery + radiation + bolus chemotherapyt — — 1,695 — — 1,695
Surgery + chemotherapy — — — 183 349 532 1 2 3 4 5 6 7 8
Total assessable patients 200 656 1,695 544 696 3,7918 Years of Follow-Up
Abbreviations: NCCTG, North Central Cancer Treatment Group;, NSABP, National Surgical Adjuvant Breast and Bowel Project; PVI, protracted venous — TIT2 —T8 =T4
infusion; FU, fluorouracil; MOF, methoxy flurane; MeCCNU, semustine, oncovin, FU
*US Gastrointestinal Intergroup trial coordinated by Cancer and Leukemia Group B Fig 1. Impact of T stage on overall survival in the rectal cancer pooled
TConcurrent bolus FU during radiation therapy; FU alone or plus semustine as maintenance in 794751 and 864751; in R02, maintenance chemotherapy was analysis. P value reflects pair-wise comparisons between the adjacent T
either FU, leucavorin, or MOF stages of patients
#Concurrent bolus FU or FU leucovorin with radiation; maintenance FU alone or plus leucovorin and levamisole
T stage known in 3,784, N stage in 3,751, and TN stage in 3,745
100
80 .
Table 2. Pooled Rectal Analysis: Impact of T Stage and TN Stage on Survival and Relapse \“-ﬁll
® B
Overall Survival® Disease-Free Survival® Local Recurrencet Distant Metastasest % 60 h‘"‘*-»_‘hi_‘
No. of 5-Year No. of 5-Year 5-Year 5-Year @ -
Stage Patients (%) P Patients (%) P (%) P (%) P & 40
T 20 Fvalue < .001
T1-T2 588 75 588 67 7 22
T3 2,909 60 < .001 2,895 50 <.001 12 <.001 34 <.001
T4 286 47 286 39 16 41 0 1 2 3 4 5 [ 7 8
™ Years of Follow-Up
T1-2/N1 355 79 355 73 7 15 —NO—N1-— N2
T1-2/N2 226 67 } 001 226 58 } =001 8 } 3 31 ] =001
T3/NO 1,060 75 1.058 65 9 20 Fig 2. Impact of M stage on overall survival in the rectal cancer pooled
T3/N1 887 60 < 001 881 48 < 001 12 002 37 < 001 analysis. P value reflects pair-wise comparisons between the adjacent N
T3INZ 935 a4 929 36 14 47 stages of patients.
T4/NO m 65 m 54 13 28
T4/N1 62 356 < .001 62 30 < .001 23 25 39 002
T4/N2 08 37 108 30 17 53

Table 11. Rectal Pooled Analysis: 5-Year Survival by Risk Group and Treatment Method

%
Risk Group/TN Stage S S + RT S+ CT RT + bolus CT* RT + PVICT RT + bolus CTt

Qverall survival
Intermediate risk

T12/N1 (n = 356) M 67 85 83 78 82
T3/NO (n = 1,060) 65 62 £ 76 80 74
Moderately high 100
T12/N2 (n = 226) 20 (5) 60 43 55 44 77
T3/N1 (n = 887) 40 50 52 61 73 63
T4/NO (n = 111) 0(2) 3303 70 (10) 58 80 67 80+
High risk
T3/N2 (n = 935) 24 22 45 42 46 50 =
T4/N1 (n = 62) 50 (4) 40(5) 29(7) 57 0(1) 31 = 601
T4/N2 (n = 108) — 0(9) 25(4) 29 53 4 c
Disesse-free survival a 401
Intermediate risk -0
T12/N1 (n = 356) 29 61 78 78 76 75 °©
T3/NO (n = 1,058) 51 50 69 63 75 66 204 P value < .001 1
Moderately high
T12/N2 (n = 226) 20(5) 60 36 48 39 66
T3/N1 (n = 881) 24 33 43 51 63 51
T4/NO (n = 111) 0@ 33(3) 50 (10) 56 70 55 0 1 2 3 4 5 6 7 8
High risk
T3IN2 (n = 929) 16 18 36 34 30 a2 Years of Follow-Up
T4/N1 (n = 62) 50(4) 40(5) 147 57 om 26 4~ Surgery (S) alone -9~ S+Radiation (RT) —=- S+Chemotherapy (CT)
LOCBIT:’":;‘: 19 0@ » » “ o \|- S+AT+Bolus CT  ~5-S+RT+Infusion CT - S+RT+Bolus CT (INT 0114)
Intermediate risk
T12/N1 (n = 356) 12 7 5 6 5 6
T3/NO (n = 1,058) 14 12 1 10 5 8
Moderately high
T1-2/N2 (n = 226) 40 (5) 10 0 13 11 9 AJCC TNM Stage 5yrLR 5-yr 05
T3/N1 (n = 881) 1 13 17 12 9 10 Stage
T4/NO (n = 111) NA (2)% 33(3) 20(10) 18 10 1
High risk | TINOMO <5% 90%
T3/N2 (n = 929) 24 1 15 17 1 15 T2NOMO
T4/N1 (n = 62) 50 (4) (s 4307 0 18 22 A T3NOMO 510% 80%

Ta/N2 (n = 108) _ NA (9)§ 0(4) 22 33 16 Stage Il: T3/T4, Node- B T4aNOMO 10-15% 60%
Distant pegaiive nc TAbNOMO

Intermediate risk

T1-2/N1 (n = 355) 41 25 16 14 15 14

T3/NO (n = 1,058) 34 31 18 20 13 18 A Ti2N1 7 TiNza 510% 50%
Moderately high

TI2/N2 (n = 226) 40 (5) 30 57 40 61 28 Stage Il ns T3-4aN1/T2-3N2a/T1- | 10-15% 60%

T3/N1 (n = 881) 60 53 37 35 30 33 Node-p 2N2b

T4/NO (n = 111) NA (2)¢ 67 (3) 20(10) 27 59 25 nc T4aN2a / T3-4aN2b / 15-20% 40%
High risk T4bN1-2

T3/N2 (n = 929) 59 70 6 53 30 a1

T4/N1 (n = 62) 50 (4) 80 (5) 43(7) 40 36 34 IVA M1a

T4/N2 (n = 108) — 78(9) 75 (4) 78 22 53 VB M1b
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