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✓Follow up and QoL
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Anal canal
• Tumor arising within the 

mucosa-lined anal canal 1-2 cm  
proximal to the dentate line to 
the intersphinteric groove
separating the anal margin to 
the anal canal

Anal margin
• Skin within 5 cm radius to the 

anal verge

Courtesy of Kage KM, MDACC, Houston, Tx

• 1-3 new cases/100.000 in 

Western Countries

• Rare cancer (<6 new 

cases/100.000 persons/year)

• Growing incidence (both male 

and female)

• 2% of all GI tract tumors

• F:M ratio = 1.5/2; F: anal canal; 

M: anal margin

• < 35 yrs higher in male 

population

• Median age at diagnosis: 60 yrs
GLOBOCAN 2018 – Global cancer statistics

Courtesy of Kage KM, MDACC, Houston, Tx

Bray F et al; CA Cancer J Clin 2018  

General points
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Increasing incidence

SCC

• Slope of incidence rates increases from 1997

• Annual percent change: 7.2% (men: 9.5%; woman: 4.5%)

• Rising incidence: all stages, sex and racial groups

ADK

Stable incidence

Reasons

• Longer survival for HIV pts due to highly effective HAART  

• Increased exposure to HPV infection

Nelson R et al; JCO 2013
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143 patients

HPV genotyping PCR: 

HPV16 (81%)

HPV33 (5.1%)

HPV18 (2.2%)

HPV58 (0.7%)

p16: +ve (92.9%) 

Multivariable Cox analysis:

p16 positivity – indipendent prognostic

factor for both OS and DSS (HR: 0.07)

Serup-Hansen et al;  JCO 2014

HPV-related anal SCC
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Jones et al Br J Cancer 2017

HPV-related anal SCC – Towards a biological model
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Fraunholz et al ; Dis Colon Rectum 2014

• Highly active antiretroviral therapy era: HIV +ve anal cancer

patients treated with RT-CT have good clinical outcomes

• RT-CT induced decline in CD4 counts is persistent but is not

associated to increased clinical morbidity
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Camandaroba MPG et al ; J Gastrointest Oncol 2019

Forest plot of G3/4 cutaneous toxicities in comparative studies

Forest plot of G3/4 leukopenia in comparative studies

Forest plot of disease free survival rate at 3 years in comparative studies
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International Multidisciplinary Anal Cancer Conference – Webinar November 2020   
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MRI technique and tips
✓ ESGAR 2016 guidelines
✓ No fat sat
✓ 3T or 1.5T Phased-array surface coil
✓ T2w axial pelvis
✓ T2w sag, axial oblique, coronal

oblique (spinchter) 3 mm
✓ DWI – b0,b800,b1500
✓ Reporting Template

Magnetic Resonance Imaging

Courtesy Soren Rafaelson @IMACC2020 webinar
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Magnetic Resonance Imaging

Courtesy Soren Rafaelson @IMACC2020 webinar
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Magnetic Resonance Imaging
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Narrow Band Imaging (NBI)

NBI is an optical technology which helps to 
visualize the minutest vascular and 
mucosal patterns. NBI uses only 
wavelengths absorbed by hemoglobin for 
maximum contrast. Compared to white-
light endoscopy, the images of capillaries 
are less blurred and the probability of 
missing a lesion is reduced.

The anal transitional zone is located 

between the dentate line and anorectal line. 

(b) Retroflexion with white light shows the 

dentate line, the anal transitional zone and 

the anorectal line

Anal transitional zone lesion in the 

left anterior position illuminated with 

NBI. Note the enhanced punctation

(black arrow) and mosaicism (white 

arrow). Figure shows a left anterior 

raised lesion with punctation and 

mosaicism;pathology showed HSIL.

Examination with NBIA revealed a complex 

collection of slightly raised lesions with 

enhanced vascularity. Multiple lesions (see 

arrows) not visible with white light are seen 

on retroflexion. All lesions were ablated with 

hot biopsy forceps. Pathology showed HSIL.

Inkster MD et al ; Colorectal Dis 2015
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Treatment of squamous cell carcinoma of the anus

1985              1990              1995   2000               2005             2010             2015            2020

EORTC n=110

RTOG 

n=310

ACT 1 n=585

RTOG 9811 
n=641

ACCORD 03 
n=307

ACT 2  n=940

Concurrent MMC 5FU and 
Radiotherapy is Standard of 
Care

No benefit from addition of
neoadjuvant or maintenance
CDDP-5FU

IMRT
Capecitabine

ACT 2 Pilot 
n=19

Increased toxicity and no  
signal of benefit with
triplet/EGFR

RTOG 0529 
n=43

EXTRA 
n=31

ACCORD 16

Courtesy David Sebag-Montefiore @IMACC2020 webinar
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Disease-related outcomes Acute toxicities Late toxicities

Trial Comparison 5-year LR-
control

5-year OS 5-year CFS Hematol Skin GI GU Skin + GI + GU + 
others

ACT I RT + 5-FU/MMC 
vs RT alone

68% vs 43% 58% vs 53% 47% vs 37% Leukopenia: 7% vs 
0%
Thrombocitopenia: 
5% vs 0%

Severe: 
17% vs 14%

Severe: 5% vs 
2%

1% vs 0% Skin: 21% vs 18%
Anorectal:29%vs27%
GU: 4% vs 4%
Ulcers/radionecrosis:
8% vs 6%

EORTC 
22861

RT + 5-FU/MMC 
vs RT alone

68% vs 51% 58% vs 53% 72% vs 40% NR G3-G4: 
60% vs 50%

G3-G4
diarrhea: 20% 
vs 8%

NR Skin ulceration: 6% vs 
4%

First generation trials in anal cancer: oncologic

outcomes and toxicity profile

Glynne-Jones et al – Surg Oncol Clin N Am 2017
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Second generation trials in anal cancer: oncologic

outcomes and toxicity profile

Glynne-Jones et al – Surg Oncol Clin N Am 2017

Outcomes Acute toxicity Late toxicity
Trial Comparison LR control DFS

CFS

OS

Hematol Skin GI

GU

Skin GI

GU

Other

RTOG 87-04 RT + 5-

FU/MMC vs 

RT + 5-FU

84% vs 66%

4-years

73% vs 51%

76% vs 67%

71% vs 59%

G4-G5: 18% 

vs 3%

Non hematologic toxicity –

G4-G5: 7% vs 4%

G4-G5 late toxicity: 5% vs 1%

RTOG 98-11 RT + 5-

FU/MMC vs 

ICT (5-

FU/DDP) + 

RT and conc

5-FU/DDP

80% vs 74%

5-years

68% vs 58%

78% vs 71%

72% vs 65%

G3-G4: 62% 

vs 42%

G3-G4: 49% 

vs 41%

G3-

G4:37%vs47%

G3-G4:3%vs3%

G3-G4:

4%vs2

%

G3-G4:

3%vs2%

Total G3-G4:

13%vs11%

ACCORD 03 ICT (5-

FU/DDP) + 

RT and 5-

FU/DDP vs 

RT and conc

5-FU/DDP 

80% vs 81%

5-years

72% vs 65%

72% vs 65%

77% vs 75%

G3-G4: 19% 

vs 12% 

(during RT-

CT)

G3-G4: 3% 

vs 3% 

(mucositis)

G3-G4:9%vs11%

(diarrhea during

RT-CT)

NR G3-G4: 

Diarrhea -5%

Incontinence

:15%

Ulceration/fis

tula: 12%

G3-G4:

Bleeding:25

%

Anal

pain:12%

ACT II RT + 5-

FU/MMC vs 

RT + 5-

FU/DDP + 

maintainanc

e DDP

NR 69% vs 69%

79% vs 77%

68% vs 67%

G3-G4: 26% 

vs 16%

G3-G4: 48% 

vs 47%

G3-

G4:16%vs18%

G3-G4:1%vs2%

NR NA NA
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White et al; Radiother Oncol 2015

MMC: 1 vs 2 cycles

❖ 217 pts

❖ MMC x 1 cycle(154 pts)

❖ MMC x 2  cycles (63 pts)

No significant difference in:

PFS, CFS, CSS, OS

Lower rate of >G2 acute 

toxicity with MMC x 1 cycle
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Glynne-Jones et al – Surg Oncol Clin N Am 2017

Oral fluoropyrimidines

Study N° of 
pts

RT dose MMC schedule Cape LC

Glynne-Jones et al (2008) 31 50.4Gy/28fr in 2 
phases

12 mg/m2 single dose 
(max: 20 mg/m2)

825 mg/m2 bid on 
RT days

90% at 14 months

Deenen et al (2013) 18 59.4Gy/33fr with SIB-
IMRT

10 mg/m2 single dose 
(max: 15 mg/m2)

825 mg/m2 bid on 
RT days

88% at 28 months

Olivera et al (2016) 51 NA 15 mg/m2 single dose (d1) 825 mg/m2 bid on 
RT days

86% at 6 months

Thind et al (2014) 66 Median dose: 51.9 Gy
over 5.5 weeks

12 mg/m2 single dose (d1) 825 mg/m2 bid on 
RT days

94% at 20 months

Wan et al (2014) 300 50-54 Gy 2 doses; poor compliance
with cape

825 mg/m2 bid on 
RT days

1-year DFS: 94% 
(Cape) vs 91% (5-FU)
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Similar levels of overall G3/G4 toxicity

Capecitabine/MMC vs 5-FU/MMC

Different toxicity pattern with less hematologic

toxicity with capecitabine/MMC  

Capecitabine vs 5-FU in combination with MMC

Jones et al – IJROBP 2018
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Trial N° of pts IMRT Regimen Toxicity Efficacy

Olivatto et al –
Phase I (2013)

21 (stopped for DLT) No 5-FU/CP + RT + Cet High Acceptable

ACCORD 16 
(Deutsch et al 2013;
Levy et al 2015)

16 (stopped for DLT) No 5-FU/CP + RT + Cet High Low

ECOG3205 – Phase I
(Garg et al 2012)

28 Some 5-FU/CP + RT + Cet G4: 32%
G5: 4%

2-year OS: 93%

Garg et al – Phase II 
(2016)

45 Some 5-FU/CP + RT + Cet G4: 26%
G5: 4%

2-year OS: 89%

Leon et al – Phase I 
(ASCO 2015)

13 Yes 5-FU/CP + RT + Cet Low 2-year CR rate: 73%

Feliu et al- Phase II 
(ASCO 2014)

58 (36 evaluable) No 5-FU/CP + RT + Pani High 2-year CR rate: 55%

Glynne-Jones et al – Surg Oncol Clin N Am 2017

EGFR inhibition



ESMO-ESSO-ESTRO NCCN French Intergroup UK

T1-T2 N0 50-50.4 Gy in 25-
28 fr

45 Gy in 25 fr
(only T1N0)

36-45 Gy in 20-25 fr + 
boost 15 Gy

50.4 Gy in 28 fr

T3-T4 or any T, N+ 50-50.4 Gy + 
Boost (dose not
specified)

45 Gy/25fr + boost
9-14 Gy (including
T2N0)

36-45 Gy in 20-25 fr + 
boost 15-25 Gy

53.2 Gy in 28 fr

Which dose to prescribe in anal cancer patients ?

Heterogeneity in dose prescription

Glynne-Jones et al Ann Oncol 2014; Benson JNCCN 2018; Moureau-Zabotto et al; Dig Liver Dis 2017; Muirhead et al UK Guidelines 2016
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Muirhead et al; Radiother Oncol 2015

Johnson et al Radiother Oncol 2018

• Early stage disease: 5 Gy decrease in dose 
(from 50 Gy to 45 Gy) – 2-year LC reduced from 
98% to 95%

• Advaced stage disease: 5 Gy increase in dose 
(from 50 Gy to 55 Gy) – 2-year LC reduced from 
80% to 50%

Local tumor control probability in anal cancer 
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Cancer Research UK at www.cancerresearchuk.org

PLATO trials: PersonaLising Anal cancer radioTherapy dOse

ACT3: for small anal margin lesions treatable by 

local excision, does highly selective lower-dose 

CRT result in low rate of locoregional failure 

(LRF)?

ACT4: for early stage disease, does lower dose 

CRT result in an acceptably low rate of LRF and 

reduced acute and late toxicity

ACT5: for locally advanced anal cancer, does 

dose-escalated CRT using IMRT result in a 

significant reduction in LRF with acceptable acute 

and late toxicity?
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EA 2182: De-Intensified ChemoRadiation for 
Early-Stage Anal SqCell Cancer (DECREASE) 

Slide courtesy of Jenny Dorth and Josh Meyer

R

1:2

Inclusion:

-T1-T2 N0 M0 ≤ 4cm

- N0 by PET/CT and 

pelvic CT/MRI criteria 

- HIV negative or 

positive (CD4 > 200)

Design:

- n = 252

- Stratified by T1 vs. T2 

and HIV status

Standard-Dose Chemoradiation

• GTV:  50.4 Gy in 28 fractions

• CTV: 42 Gy in 28 fractions

• MMC D 1; 5-FU CI X 2 cycles or Capecitabine

De-intensified Chemoradiation

• GTV: 

T1: 36.0 Gy in 20 fractions

T2: 41.4 Gy in 23 fractions

• CTV:

T1: 32 Gy in 20 fractions

T2: 34.5 Gy in 23 fractions

• MMC D 1; 5-FU CI X 1 cycle OR Capecitabine

Co-Primary Objective:

• De-intensified CRT to achieve 2-year Disease Control ≥ 85%
• Improvement in anorectal HRQoL (FIQoL coping/behavior 

domain)

n=14
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Anal SCC: varibility in treatment volume definition and selection

RTOG 87-04

Flam M et al JCO 1996   Ajani JA et al, JAMA 2008   Kachnich L et al, IJROBP   UKCCR, Lancet 1996   James RD, Lancet Oncol 2013 

RTOG 05-29
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IMRT series

G3-G4 acute tocixity (%)

Studies Notes Pts Hematol Skin GI GU

Prospective trials

RTOG 98-11 3DCRT + 5-FU/MMC arm 325 62 49 37 3

RTOG 0529 IMRT + 5-FU/MMC 52 58 23 21 3

Single-arm IMRT 

series

Milano et al (2005) Retrospective 17 53 0 0 0

Salama et al (2007) Retrospective 53 59 38 15 0

Pepek et al (2010) Retrospective 29 24 0 16 3

DeFoe et al (2012) Retrospective 78 13 29 28 NR

Kachnic et al (2012) Retrospective 43 51 10 7 7

Viellot et al (2012) Retrospective 39 27 42 10 5

Han et al (2014) Retrospective 58 41 46 9 0

Janssen et al (2014) Retrospective 25 19 24 0 0

Mitchell et al (2014) Retrospective 65 3 17 9 2

Belgioia et al (2015) Retrospective 41 5 5 7 0

Franco et al (2015) Retrospective 54 17 13 8 2

Ludmir et al – Surg Oncol Clin N Am 2017

Comparator

IMRT in anal cancer 
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Comparative data

Studies Notes Pts Hematol Skin GI GU

Saarilahti et al 
(2008)

3DCRT vs IMRT
Retrospective

39 vs 20 NR 82 vs 80 31 vs 0 35 vs 7

Bazan et al (2011) 3DCRT vs IMRT
Retrospective

17 vs 29 29 vs 21 41 vs 21 29 vs 7 NR

Dewas et al (2012) 3DCRT vs IMRT
Retrospective

27 vs 24 4 vs 4 35 vs 38 4 vs 4 NR

Choung et al 
(2013)

3DCRT vs IMRT
Retrospective

37 vs 52 38 vs 29
Leukopenia

65 vs 12 30 vs 10 5 vs 0

Koerber et al 
(2014)

3DCRT vs IMRT
Retrospective

37 vs 68 NR 95 vs 63 (G2-G3) 68 vs 47 (G2-G3) NR

Ludmir et al – Surg Oncol Clin N Am 2017
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Clinical series – a growing evidence for IMRT

De Bari et al  et al – Acta Oncol 2016

5-year:

❑ LC: 84.2%

❑ DFS: 77.2%

❑ CFS: 89.3%

❑ OS: 89.3%

Arcadipane et al  et al – APJCO 2018

3-year:

❑ LC: 69%

❑ DFS: 71%

❑ CFS: 64%

❑ OS: 79%



Radiation Oncology – Department of Translational Medicine  - University of Eastern Piedmont and Ospedale Maggiore della Carita’, Novara

Planning and delivery: 

Volumetric modulated arc therapy 

(VMAT), employing a dual-arc approach  

Radiotherapy Dose Prescription (RTOG 0529)

Macroscopic disease – 54/50.4 Gy in 30 fractions 

(1.8–1.68 Gy per fraction) during 6 weeks

Elective volumes – 45 Gy in 30 fractions (1.5 Gy

per fraction) in 6 weeks

Based on SIB approach

PTV 1: 54 Gy/30fr

PTV 2: 50,4 Gy/30fr

PTV 3: 45 Gy/30fr

SIB – RTOG 0529 protocol

Kachnich L et al; IJROBP 2013



Radiation Oncology – Department of Translational Medicine  - University of Eastern Piedmont and Ospedale Maggiore della Carita’, Novara

IMRT in anal cancer: UK experience 

Shakir R et al – IJROBP 2020

✓ CR rate: 86.7%

✓ 3-year DFS: 75.6% 

✓ 3-year OS: 85.6%

✓ All relapses: 83.4% at site of primary disease

✓ Only 2 isolated isolated relapses nodal regions (0.5%)

✓T1-T2: 50.4 Gy/28 fr to primary tumor GTV

✓T3-T4 any N: 53.2 Gy/28 fr

✓N+ sized < 3 cm 50.4 Gy/28 fr

✓N+ sized > 3 cm 53.2 Gy/28 fr

✓Elective volumes (mesorectal, obturator, ext and int

iliac, inguinal, presacral regions): 40 Gy/28 fr

(biologically equivalent to 30.6 Gy/17 fr as per ACT II; 

α/β ratio= 8 Gy; loss 0.7 Gy after 20 fr)



Radiation Oncology – Department of Translational Medicine  - University of Eastern Piedmont and Ospedale Maggiore della Carita’, Novara

Franco et al  et al – Radiat Oncol 2018

Comparative 

cumulative incidence

of colostomies

Comparative CFS

❑190 pts

❑SeqB: 103

❑SIB: 87

Propensity score matching
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Arcadipane et al; Cancers 2020

Arcadipane et al; J Pers Med 2021

pierfrancesco.franco@uniupo.it
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Ben Josef et al; JCO 2010

Higher colostomy and loco-regional failure if

treatment time > 53 days

The impact of OTT on local control and survival in anal 
cancer: pooled data – RTOG 87-04 and RTOG 98-11

RT+5FU+MMC RT+FU+CDDP RT+5FU Total

Factor n=472 n=320 n=145 n=937

RT duration (days)

Mean 45 45 39 44

Range 0-158 0-107 7-96 0-158

CT duration (days)

Mean 31 87 31 32

Range 0-60 0-141 0-72 0-141

OTT (days)

Mean 45 101 39 53

Range 1-158 0-163 7-96 0-163
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Glynne-Jones et al –Lancet Oncol 2017

Time for response assessment
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Nivolumab every 2 weeks (3 mg/kg)

Primary end-point: response (RECIST v1.1), ITT

9/37 responses (24%); CR: 2/37 (5%); PR: 7/37 (19%)

Durable responders: 7/9 (78%)

Median duration of response: 5.8 months

Morris et al  et al – Lancet Oncol 2017

Median PFS: 4.1 months

6-month PFS: 38%

Median OS: 11.5 months

Estimated 1-year OS: 48%
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Pembrolizumab every 2 weeks (10 mg/kg) for up to 2 year or PD or 

unacceptable toxicity

PD-L1 >1% +ve tumors

Primary end-point: safety and overall response rate (RECIST v 1.1) 

Secondary end-points: PFS, OS, response duration

Otti et al   – Ann Oncol 2017

✓ PD-L1 >1: 32 pts (74%); enrolled 25 and 

24 analysed

✓ Overall response rate: PR: 4/24 (17%); 

SD 10/24 (42%)

✓ Disease control: 14/24 (58%)

✓ 2/4 responders: duration of response > 

9 months

✓ Median PFS: 3 months

✓ 6-month PFS: 31.6%

✓ 12-month PFS: 19.7%

✓ Median OS: 9.3 months

✓ 6-month OS: 64.5%

✓ 12-month OS: 47.6%
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Courtesy Emanuel Fokas @IMACC2020 webinar
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EA2165: Randomised Phase II Trial OF Nivolumab
Following  Chemoradiotherapy CI Rajdev

Pre register

High Risk Anal Cancer

5FU/Capecitabine+ 
Mitomycin or 

5FU+CDDP and 
concurrent RT

Observation

Nivolumab x 6 months

R
A
N
D
O
M
I
Z
E

Register

PI: L. Rajdev

Primary endpoint: 2-yr DFS (Goal of 62.5% vs. 45%)
Secondary endpoints: CFS, OS, Toxicityity

stage II (T3N0 only), IIIA, or IIIB invasive anal 
(anal margin) squamous cell carcinoma 54Gy

Stratification Factors: 
Nodal status.          

HIV status, 
N=344
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Pembrolizumab 200mg q21d IV on day 1 of Week (Wk) X

Locally advanced (stage IIIA/B,T3/T4,any N,M0) anal cancer patients 

5 weeks definitive CRT: D1 Mitomycin 12 mg/m2 IV & either 5FU 1g/m2 D1-4, D29-32 or 
Capecitabine 825 mg/m2 BD on days of RT

Cohort 1: 6 patients
Wk 1: CRT 
Wk 2: CRT
Wk 3: CRT
Wk 4: CRT

Wk 5: CRT + Pembrolizumab
Wk 6:CRT

Cohort 3: 6 patients
Wk 1: CRT + Pembrolizumab

Wk 2: CRT
Wk 3: CRT

Wk 4: CRT + Pembrolizumab
Wk 5: CRT
Wk 6:CRT

Pembrolizumab 200mg q21d monotherapy: continued for a total of 6 months

Follow-up to one year 
With 6 and 12 months MRI for response assessment and late toxicity assessment

Early toxicity checks at 3 and 6 weeks post CRT

Later toxicity check and MRI for response assessment 12 weeks post CRT

Expansion Cohort-up to 32 patients recruited at “Winning” cohort treatment schedule

Cohort 2: 6 patients
Wk 1: CRT
Wk 2: CRT

Wk 3: CRT + Pembrolizumab
Wk 4: CRT
Wk 5: CRT
Wk 6:CRT

CORINTH Trial CI Hall
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Kim S, et al; Lancet Oncol 2018

Rao S, e tal; JCO 2020

modified DCF (40 mg/m² docetaxel and 40 mg/m² cisplatin on day 1 and 1200 

mg/m² per day of fluorouracil for 2 days, every 2 weeks) x 8 cycles
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Courtesy Karen-Lise Garm Spindler @IMACC2020 webinar
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Courtesy Vasilis Vasiliou @IMACC2020 webinar
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https://events.au.dk/imacc2021

https://events.au.dk/imacc2021
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Daniele Galliano – Senza titolo 2013e-ESO – Live session 17.06.2021

Updates in the diagnosis and treatment of anal cancer

Pierfrancesco Franco MD, PhD
Dipartimento di Medicina Traslazionale, Università del Piemonte Orientale, Novara
Dipartimento di Radioterapia Oncologica, AOU ‘Maggiore della Carità’, Novara
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