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SPECIAL ARTICLE

Anal cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and
follow-up5

S. Rao1, M. G. Guren2, K. Khan3,4, G. Brown5, A. G. Renehan6, S. E. Steigen7, E. Deutsch8, E. Martinelli9 & D. Arnold10,
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INCIDENCE AND EPIDEMIOLOGY

Anal cancer is a rare disease that accounts for <1% and
<3% of all new cancer diagnoses and gastrointestinal tu-
mours, respectively. The most common histological subtype
is squamous-cell carcinoma of the anus (SCCA) with an
annual incidence of 0.5-2.0 in 100 000.1 However, the
incidence of anal cancer in Europe, Australia and the United
States is increasing.1 Globally, there were w40 000 new
cases of anal cancer estimated in 2012, and in the United
States, there has been a more than doubling increase in the
reported number of new, age-adjusted cases per 100 000
people per year over last 40 years.1

Five-year overall survival (OS) has increased from a mean
estimate of 64% [95% confidence interval (CI) 58% to 71%]
in 1980 to 75% (95% CI 70% to 79%) in 2010 (P ¼ 0.046).2

Aetiology

SCCA and its precursor lesion, anal intraepithelial neoplasia
(AIN), are mostly attributable to human papillomavirus
(HPV) infection, which represents the causative agent in
80%-85% of patients (especially the HPV16 and HPV18
subtypes).3 Factors increasing the risk of HPV infection
and/or modulating a host response and the persistence of
this infection appear to affect the epidemiology of this
tumour. Anal intercourse and a high lifetime number of
sexual partners increase the risk of persistent HPV infection

in men and women, eventually leading to malignancy. Other
important risk factors include human immunodeficiency
virus (HIV) infection, prior history of anogenital warts, lower
genital tract malignancies, immune suppression in trans-
plant recipients, a history of other HPV-related cancers,
autoimmune disorders and cigarette smoking.3-6 Cigarette
smoking and HIV infection may also be important in the
modulation/persistence of HPV infection and, hence, out-
comes from treatment.

DIAGNOSIS AND PATHOLOGY

Diagnosis

SCCA often presents with bleeding but diagnosis may be
delayed because bleeding is attributed to haemorrhoids.
SCCA may also present with any combination of a mass,
non-healing ulcer, pain, bleeding, itching, discharge, faecal
incontinence and fistulae. Digital anorectal examination is
an essential low-cost clinical tool for detection of lesions in
the anal area. The diagnosis of anal cancer is made by
biopsy-proven histology. The diagnostic algorithm for anal
cancer is shown in Figure 1 and the diagnostic work-up for
SCCA is shown in Table 1.

Pathology

Squamous-cell carcinoma histology. Histological confirma-
tion is mandatory as histopathological entities other than
squamous-cell carcinomas (SCCs) are amongst the differ-
entials, including adenocarcinoma, melanoma, gastrointes-
tinal stromal tumours, poorly differentiated neuroendocrine
tumours and lymphoma.

SCCs can harbour various patterns and interpretation is
subject to interobserver variability. Histological sub-

*Correspondence to: ESMO Guidelines Committee, ESMO Head Office, Via
Ginevra 4, CH-6900 Lugano, Switzerland.
E-mail: clinicalguidelines@esmo.org (ESMO Guidelines Committee).

5Note: Approved by the ESMO Guidelines Committee: June 2021.
0923-7534/© 2021 European Society for Medical Oncology. Published by

Elsevier Ltd. All rights reserved.

Volume 32 - Issue 9 - 2021 https://doi.org/10.1016/j.annonc.2021.06.015 1087
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Analkrebs (Analkarzinom)

ICD-10 C21

2020

¹ je 100.000 Personen, altersstandardisiert nach altem Europastandard

* berechnet nach Periodenmethode für 2019 / 2020

Frauen Männer

Neuerkrankungen 1.500 810

standardisierte Erkrankungsrate¹ 2,3 1,3

Sterbefälle 355 261

standardisierte Sterberate¹ 0,4 0,4

5-Jahres-Prävalenz 5.800 3.000

10-Jahres-Prävalenz 9.200 4.600

relative 5-Jahres-Überlebensrate* 72 % 63 %

relative 10-Jahres-Überlebensrate* 68 % 60 %

Bei Krebserkrankungen des Anus (After) handelt es sich ganz überwiegend um Plattenepithelkarzinome. In 2020
erkrankten daran rund 2.310 Personen, davon 1.500 Frauen. Entgegen der Trends abnehmender Erkrankungsraten
beim Darmkrebs steigt sowohl die Neuerkrankungsrate als auch die Sterberate am Analkarzinom in den letzten 15
Jahren deutlich an. Auch international wird ein Anstieg der Inzidenz beschrieben. Die relativen 5-Jahres-Überlebens-
raten mit Krebs des Anus liegen für Frauen um 72 Prozent und bzw. für Männer um 68 Prozent.

Altersstandardisierte Neuerkrankungs- und Sterberaten nach Geschlecht, ICD-10
C21, Deutschland 1999 – 2020/2021, je 100.000 (alter Europastandard)
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3.7 Anus

Epidemiologie und Risikofaktoren
Bei Krebserkrankungen des Anus (After) handelt es 
sich ganz überwiegend um Plattenepithelkarzinome. 
In 2020 erkrankten rund 2.300 Personen an einem 
Analkarzinom, davon 1.500 Frauen. Entgegen der 
Trends abnehmender Erkrankungsraten beim Darm-
krebs stiegen sowohl die Neuerkrankungsrate als 
auch die Sterberate am Analkarzinom in den letzten 
20 Jahren deutlich an. Auch international wird ein 
Anstieg der Inzidenz beschrieben. Die relativen 
 5-Jahres-Überlebensraten von Erkrankten liegen für 
Frauen um 72 %, für Männer um 63 %.

Etwa 90 % der Analkarzinome sind auf eine 
chronische Infektion mit humanen Papillomviren 
(HPV) zurückführen. Damit zusammenhängende Risi-
kofaktoren sind bestimmte Sexualpraktiken (häu"g 
wechselnde Sexualkontakte, passiver Analverkehr) 
und eine chronische Immunsuppression (v. a. wegen 
HIV-Infektion oder Organtransplantation). Auch 
Rauchen wirkt sich risikosteigernd aus. Das höchste 
Risiko für ein Analkarzinom haben Männer mit 
gleichgeschlechtlichen Kontakten (MSM) und HIV-
Infektion. Die Ständige Impfkommission (STIKO) 
emp"ehlt unabhängig vom Geschlecht gegen HPV zu 
impfen, vorrangig im Alter von 9 bis 14 Jahren.

Tabelle 3.7.1
Übersicht über die wichtigsten epidemiologischen Maßzahlen für Deutschland, ICD-10 C21

Inzidenz 2019 2020

Frauen Männer Frauen Männer

Neuerkrankungen 1.510 900 1.500 810

rohe Neuerkrankungsrate ¹ 3,6 2,2 3,6 2,0

standardisierte Neuerkrankungsrate ¹, ² 2,3 1,6 2,3 1,3

mittleres Erkrankungsalter ³ 65 64 64 65

Mortalität 2019 2020 2021

Frauen Männer Frauen Männer Frauen Männer

Sterbefälle 340 208 355 261 301 231

rohe Sterberate ¹ 0,8 0,5 0,8 0,6 0,7 0,6

standardisierte Sterberate ¹, ² 0,4 0,3 0,4 0,4 0,3 0,4

mittleres Sterbealter ³ 75 70 75 70 77 69

Prävalenz und Überlebensraten 5 Jahre 10 Jahre 25 Jahre

Frauen Männer Frauen Männer Frauen Männer

Prävalenz 5.800 3.000 9.200 4.600 13.300 6.800

absolute Überlebensrate (2019 – 2020) ⁴ 64 (60 – 72) 55 54 (51 – 62) 45

relative Überlebensrate (2019 – 2020) ⁴ 72 (69 – 80) 63 68 (64 – 78) 60
¹ je 100.000 Personen ² altersstandardisiert nach alter Europabevölkerung ³ Median ⁴ in Prozent (niedrigster und höchster Wert der einbezogenen Bundesländer) 

 ▶ Zusätzliche Informationen: www.krebsdaten.de/analkrebs

  Krebs in Deutschland    Anus

Abbildung 3.7.1
Altersstandardisierte Neuerkrankungs- und Sterberaten 
nach Geschlecht im internationalen Vergleich, 
ICD-10 C21, 2019 – 2020 oder letztes verfügbares Jahr 
(Einzelheiten und Datenquellen s. Anhang)
je 100.000 (alter Europastandard)
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Epidemiologie und Risikofaktoren
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Abbildung 3.7.2
Altersstandardisierte Neuerkrankungs- und Sterberaten nach Geschlecht, ICD-10 C21, Deutschland 1999 – 2020/2021
je 100.000 (alter Europastandard)

Abbildung 3.7.5
Altersspezi#sche Neuerkrankungsraten nach Geschlecht, ICD-10 C21, Deutschland 2019 – 2020
je 100.000
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Abbildung 3.7.3
Absolute und relative Überlebensraten bis 10 Jahre 
nach Erstdiagnose, nach Geschlecht, ICD-10 C21, 
Deutschland 2019 – 2020

Abbildung 3.7.4
Relatives 5-Jahres-Überleben nach UICC-Stadium 
(7. und 8. Au%age TNM) und Geschlecht, ICD-10 C21, 
Deutschland 2019 – 2020

Epidemiologie:	Neuerkrankungs- und	Sterberate
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Abbildung 3.7.2
Altersstandardisierte Neuerkrankungs- und Sterberaten nach Geschlecht, ICD-10 C21, Deutschland 1999 – 2020/2021
je 100.000 (alter Europastandard)
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• Lokalrezidive	22%
• 5-Jahres-Überlebensraten	

-	 alle	Stadien	70%	
-	 Stadium	I-IIA:	>80%	
-	 nach	Rektumexstirpation	bei	Resttumor:	45%	
-	 nach	Rektumexstirpation	bei	Rezidiv:	51%	
-	 N+	bei	ED	(29%):	60%	
-	 Metastasierung	bei	ED	(12%):	30%	

https://seer.cancer.gov/statfacts/html/2023/anus.html

Epidemiologie:	SEER	Database	2022



• Anzahl	der	Sexualpartner*innen	
• Rezeptiver	Analverkehr	
• HPV-assoziierte	anogenitale	Vorerkrankungen,	andere	sexuell	übertragbare	
Infektionen,	anogenitale	Warzen	

• MSM	mit	HIV:	Inzidenzrate	von	45,9	vs	5,1	pro	100.000		HIV-negativen	MSM	
• Risiko	für	die	Entwicklung	eines	Analkarzinoms	bei	HIV-	
• positiven	MSM	>	100-fach	erhöht	im	Vergleich	zur		„Allgemeinbevölkerung“	
• Nikotinabusus	=	unabhan̈giger	Risikofaktor	
• M.	Crohn	

Klinische Risikofaktoren



Analkarzinom – Primärdiagnostik

https://www.annalsofoncology.org/action/showPdf?pii=S
0923-7534%2821%2902064-0

Analkarzinom – Primärdiagnostik

https://www.annalsofoncology.org/action/showPdf?pii=S
0923-7534%2821%2902064-0

Diagnostik

ESMO	Guideline;	Rao	S.	et	al.,	Ann	Oncol 2021	



MRT bei (möglicher) Beteiligung des 
Analkanals

https://register.awmf.org/assets/guidelines/081-004OLl_Analkarzinom_Diagnostik-
Therapie-Nachsorge-Analkanalkarzinom-Analrandkarzinom_2020-12.pdfc

PET-CT zur Staging-Diagnostik

https://register.awmf.org/assets/guidelines/081-004OLl_Analkarzinom_Diagnostik-
Therapie-Nachsorge-Analkanalkarzinom-Analrandkarzinom_2020-12.pdfc

https://register.awmf.org/assets/guidelines/081-004OLl_Analkarzinom_Diagnostik- Therapie-Nachsorge-Analkanalkarzinom-Analrandkarzinom_2020-12.pdfc	

Diagnostik



and may allow full or even escalated doses to be achieved
within a shorter overall treatment time with limited
unplanned treatment interruptions.49 Hence, IMRT or
volumetric modulated arc therapy (VMAT) is currently
recommended for the treatment of anal cancer, setting
strict RT dose constraints to normal organs [III, B]. Also,
IMRT and VMAT allow for treatment with SIB.50

Several ‘proof-of-principle’ studies of IMRT in anal canal
carcinoma have reported significant reductions in the RT
doses delivered to the bowel, bladder and genitalia/
perineal skin. Prospective phase II multicentre studies
(including RTOG 0529) have shown that IMRT is deliverable
in a multicentre setting,49,51 with a reduction in toxicity
compared with the best arm of the RTOG 9811 trial.
Guidance for IMRT with SIB has been developed and is
being used in ongoing clinical trials.52

Australasian contouring and planning guidelines provide
a high-resolution atlas for contouring gross disease and

organs at risk,48 which complements the earlier RTOG
elective anorectal atlas53 and the RTOG pelvic normal tissue
contouring guidelines.54 The descriptions of the elective
target volumes or compartments are useful and
reproducible and have been supplemented with recent
contouring guidance.52

The inguinal nodes should be included in the RT fields in
most cases, even in the absence of clearly demonstrable
involvement. The incidence of inguinal nodal involvement
increases with increasing primary tumour size and is at least
20% in patients with T3 disease. The risk is higher for
primary tumours located below the dentate line or near the
anal orifice, or in patients with N1 disease.

The role of the surgeon for locoregional anal canal cancer

The anal cancer surgeon is an important member of the
anal cancer MDT.55 Although 80% of patients with anal

Localised anal cancer

Local excision [IV, C]

Histological clearance of ≤1 mm: 
postoperative low-dose CRT [IV, B]

Surgery

Surgery

Defi nitive CRTa:
RT dose of >50 Gy 

(optimal dose unknown) [III, B]
5-FU + MMC [I, A]

Capecitabine replacing 5-FU [III, B]

Stage I (T1N0M0) anal margin

Histological clearance of >1 mm 

Stage II-III anal margin
Stage I-III anal canal

Residual tumourComplete response

b

Follow-up

Local relapse Distant relapse

Management as 
metastatic disease

Figure 2. Treatment algorithm for localised anal cancer.
Purple: general categories or stratification; red: surgery; turquoise: combination of treatments or other systemic treatments; white: other aspects of management.
5-FU, 5-fluorouracil; CRT, chemoradiotherapy; M, metastasis; N, node; MMC, mitomycin C; RT, radiotherapy; T, tumour.
a Optimum timepoint to assess clinical tumour response after CRT is 26 weeks [II, B].
b In cases where surgery cannot be carried out.

Annals of Oncology S. Rao et al.

1092 https://doi.org/10.1016/j.annonc.2021.06.015 Volume 32 - Issue 9 - 2021

ESMO	Guideline;	Rao	S	et	al.,	Ann	Oncol 2021
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4.2. Konsensbasierte Empfehlung 

EK Zur Abgrenzung von Analkanal- und Analrandkarzinomen sowie zur Abgrenzung zu 
anderen, in dieser Leitlinie nicht behandelten plattenepithelialen Tumoren sollen die 

folgenden klinischen Kriterien angewandt werden: 

1. Analrandkarzinome 

- sind unter Spreizung der Nates makroskopisch vollständig sichtbar 

- liegen mit ihrem überwiegenden Gewebeanteil innerhalb eines Radius von 5 
cm um die Linea anocutanea 

2. Analkanalkarzinome  

- sind mindestens teilweise so weit im Analkanal gelegen, dass eine Sichtbar-
keit des makroskopischen Tumorbefundes unter Spreizung der Nates nicht 
oder nicht vollständig gegeben ist 

 Starker Konsens 

 

Die Abgrenzung von Analkanal- und Analrandkarzinomen hat eine prognostische Bedeu-
tung [64] und bedingt darüber hinaus ein differenzielles diagnostisches und therapeuti-
sches Management. Praktisch werden alle Analkarzinome, die bei äußerer Inspektion 
unter Spreizung der Nates nicht oder nicht vollständig gesehen werden können, als Anal-
kanalkarzinome angesehen. Analrandkarzinome dagegen befinden sich im Bereich der 
perianalen Haut innerhalb eines Radius von bis zu 5 cm vom anokutanen Übergang (Li-
nea anocutanea). Analrandkarzinome sind unter Spreizung der Nates vollständig sicht-
bar und ihr überwiegender Gewebeanteil befindet sich nicht außerhalb des Radius von 5 
cm um die Linea anocutanea. Eine eindeutige Abgrenzung kann, besonders bei sehr 
ausgedehnten Karzinomen, schwierig sein. [1, 16, 17, 62, 63]. 

4.3. Klassifikation und Stadieneinteilung  

4.3. Konsensbasierte Empfehlung 

EK Zur Klassifikation des Ausmaßes der anatomischen Ausbreitung des Analkarzinoms 
soll die aktuelle AJCC-Klassifikation verwendet werden. 

 Starker Konsens 

 

Die Klassifikation des Analkarzinoms entlang des TNM-Systems (Tabelle 7) dient der Be-
schreibung des Ausmaßes der anatomischen Ausbreitung des Analkarzinoms. Die aktu-
ell gültigen Klassifikationen und Stadieneinteilungen nach AJCC 2017 [1] (Tabelle 8) und 
UICC 2016 sind international anerkannte Systeme. Die hier definierten Stadien sind für 
die betroffenen Patient*innen von wesentlicher prognostischer Relevanz in Hinblick auf 
verschiedene Endpunkte wie das Gesamtüberleben, krankheitsfreie Überleben oder die 
Inzidenz von Fernmetastasen. Dies konnte in einer sekundären Auswertung der Daten 
aus einer randomisierten Studie [65] sowie in Analysen der Daten aus den US Krebsre-
gistern NCBD und SEER [1, 66] gezeigt werden. Die Stadieneinteilung bedingt darüber 
hinaus differenzielle Therapie- und Nachsorgeempfehlungen im Rahmen der vorliegen-
den Leitlinie.  

https://register.awmf.org/assets/guidelines/081-004OLl_Analkarzinom_Diagnostik- Therapie-Nachsorge-Analkanalkarzinom-Analrandkarzinom_2020-12.pdfc	
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Über die grundlegende Stadieneinteilung nach der TNM-Klassifikation hinaus sind wei-
tere prognostisch relevante Faktoren für Analkarzinome beschrieben worden, die mit 
dem Gesamtüberleben bzw. stomafreien Überleben assoziiert sind. Diese umfassen die 
perineurale Invasion [67], Ulzeration [68], bei operativem Vorgehen die Schnittrandfrei-
heit des histologischen Präparats [67], den Grad der histopathologischen Entdifferenzie-
rung [1], das Ausmaß der betroffenen Zirkumferenz des Analkanals [68, 69], sowie das 
Geschlecht der betroffenen Patient*innen [70-72]. Eine HIV-Infektion stellt einen Risiko-
faktor für die Inzidenz von Analkarzinomen dar [73]; inkonklusiv sind jedoch die Daten 
zu den überlebensbezogenen Endpunkten in Abhängigkeit vom HIV-Infektionsstatus 
und der Suffizienz der antiretroviralen Therapie. [24, 74-77].  

7DEHOOH����710�.ODVVLILNDWLRQ�GHV�$QDONDU]LQRPV�QDFK�$-&&������>�@�����(GLWLRQ 

TNM Definition 

Definition des Primärtumors (T) 

TX Primärtumor nicht beurteilt 

T0 Kein Anhalt für Primärtumor 

Tis 
Hochgradige plattenepitheliale intraepitheliale Läsion (HSIL) (zuvor bezeichnet als Carci-
noma in situ, Morbus Bowen, anale intraepitheliale Neoplasie II-III, high-grade AIN) 

T1 7XPRU����FP 

T2 Tumor >2 XQG����FP 

T3 Tumor >5 cm 

T4 
Tumor jeglicher Größe mit Infiltration in benachbarte Organe, z.B. Vagina, Urethra oder 
Harnblase 

Definition der regionären Lymphknoten (N) 

NX Regionäre Lymphknoten können nicht beurteilt werden 

N0 Keine regionäre Lymphknotenmetastase 

N1 
Metastasen in inguinalen, mesorektalen Lymphknoten, Lymphknoten der Arteria iliaca in-
terna oder der Arteria iliaca externa 

N1a 
Metastasen in inguinalen, mesorektalen Lymphknoten oder Lymphknoten der Arteria iliaca 
interna 

N1b Metastasen in Lymphknoten der Arteria iliaca externa 

N1c Metastasen in Lymphknoten der Arteria iliaca externa sowie N1a-Lymphknoten 

Definition der Fernmetastasen (M) 

M0 Keine Fernmetastasen 

M1 Fernmetastasen 

 

 

 

 

 

 



and may allow full or even escalated doses to be achieved
within a shorter overall treatment time with limited
unplanned treatment interruptions.49 Hence, IMRT or
volumetric modulated arc therapy (VMAT) is currently
recommended for the treatment of anal cancer, setting
strict RT dose constraints to normal organs [III, B]. Also,
IMRT and VMAT allow for treatment with SIB.50

Several ‘proof-of-principle’ studies of IMRT in anal canal
carcinoma have reported significant reductions in the RT
doses delivered to the bowel, bladder and genitalia/
perineal skin. Prospective phase II multicentre studies
(including RTOG 0529) have shown that IMRT is deliverable
in a multicentre setting,49,51 with a reduction in toxicity
compared with the best arm of the RTOG 9811 trial.
Guidance for IMRT with SIB has been developed and is
being used in ongoing clinical trials.52

Australasian contouring and planning guidelines provide
a high-resolution atlas for contouring gross disease and

organs at risk,48 which complements the earlier RTOG
elective anorectal atlas53 and the RTOG pelvic normal tissue
contouring guidelines.54 The descriptions of the elective
target volumes or compartments are useful and
reproducible and have been supplemented with recent
contouring guidance.52

The inguinal nodes should be included in the RT fields in
most cases, even in the absence of clearly demonstrable
involvement. The incidence of inguinal nodal involvement
increases with increasing primary tumour size and is at least
20% in patients with T3 disease. The risk is higher for
primary tumours located below the dentate line or near the
anal orifice, or in patients with N1 disease.

The role of the surgeon for locoregional anal canal cancer

The anal cancer surgeon is an important member of the
anal cancer MDT.55 Although 80% of patients with anal

Localised anal cancer

Local excision [IV, C]

Histological clearance of ≤1 mm: 
postoperative low-dose CRT [IV, B]

Surgery

Surgery

Defi nitive CRTa:
RT dose of >50 Gy 

(optimal dose unknown) [III, B]
5-FU + MMC [I, A]

Capecitabine replacing 5-FU [III, B]

Stage I (T1N0M0) anal margin

Histological clearance of >1 mm 

Stage II-III anal margin
Stage I-III anal canal

Residual tumourComplete response

b

Follow-up

Local relapse Distant relapse

Management as 
metastatic disease

Figure 2. Treatment algorithm for localised anal cancer.
Purple: general categories or stratification; red: surgery; turquoise: combination of treatments or other systemic treatments; white: other aspects of management.
5-FU, 5-fluorouracil; CRT, chemoradiotherapy; M, metastasis; N, node; MMC, mitomycin C; RT, radiotherapy; T, tumour.
a Optimum timepoint to assess clinical tumour response after CRT is 26 weeks [II, B].
b In cases where surgery cannot be carried out.
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Figure 2. Treatment algorithm for localised anal cancer.
Purple: general categories or stratification; red: surgery; turquoise: combination of treatments or other systemic treatments; white: other aspects of management.
5-FU, 5-fluorouracil; CRT, chemoradiotherapy; M, metastasis; N, node; MMC, mitomycin C; RT, radiotherapy; T, tumour.
a Optimum timepoint to assess clinical tumour response after CRT is 26 weeks [II, B].
b In cases where surgery cannot be carried out.
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T1: tumors
up to 2cm 

in greatest dimension
~5% of all SCCA
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and may allow full or even escalated doses to be achieved
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IMRT and VMAT allow for treatment with SIB.50

Several ‘proof-of-principle’ studies of IMRT in anal canal
carcinoma have reported significant reductions in the RT
doses delivered to the bowel, bladder and genitalia/
perineal skin. Prospective phase II multicentre studies
(including RTOG 0529) have shown that IMRT is deliverable
in a multicentre setting,49,51 with a reduction in toxicity
compared with the best arm of the RTOG 9811 trial.
Guidance for IMRT with SIB has been developed and is
being used in ongoing clinical trials.52

Australasian contouring and planning guidelines provide
a high-resolution atlas for contouring gross disease and

organs at risk,48 which complements the earlier RTOG
elective anorectal atlas53 and the RTOG pelvic normal tissue
contouring guidelines.54 The descriptions of the elective
target volumes or compartments are useful and
reproducible and have been supplemented with recent
contouring guidance.52

The inguinal nodes should be included in the RT fields in
most cases, even in the absence of clearly demonstrable
involvement. The incidence of inguinal nodal involvement
increases with increasing primary tumour size and is at least
20% in patients with T3 disease. The risk is higher for
primary tumours located below the dentate line or near the
anal orifice, or in patients with N1 disease.

The role of the surgeon for locoregional anal canal cancer

The anal cancer surgeon is an important member of the
anal cancer MDT.55 Although 80% of patients with anal

Localised anal cancer

Local excision [IV, C]

Histological clearance of ≤1 mm: 
postoperative low-dose CRT [IV, B]

Surgery

Surgery

Defi nitive CRTa:
RT dose of >50 Gy 

(optimal dose unknown) [III, B]
5-FU + MMC [I, A]

Capecitabine replacing 5-FU [III, B]

Stage I (T1N0M0) anal margin

Histological clearance of >1 mm 

Stage II-III anal margin
Stage I-III anal canal

Residual tumourComplete response

b

Follow-up

Local relapse Distant relapse

Management as 
metastatic disease

Figure 2. Treatment algorithm for localised anal cancer.
Purple: general categories or stratification; red: surgery; turquoise: combination of treatments or other systemic treatments; white: other aspects of management.
5-FU, 5-fluorouracil; CRT, chemoradiotherapy; M, metastasis; N, node; MMC, mitomycin C; RT, radiotherapy; T, tumour.
a Optimum timepoint to assess clinical tumour response after CRT is 26 weeks [II, B].
b In cases where surgery cannot be carried out.

Annals of Oncology S. Rao et al.
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Department of Hematology, Oncology, and Cancer Immunology (CCM)
Rao S. et al Annals of Oncology 32; 9 (2021)

Definitive chemo-
radiation

ESMO	Guideline;	Rao	S	et	al.,	Ann	Oncol 2021



https://register.awmf.org/assets/guidelines/081-004OLl_Analkarzinom_Diagnostik- Therapie-Nachsorge-Analkanalkarzinom-Analrandkarzinom_2020-12.pdfc	

AJCC	8.	Auflage	
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Über die grundlegende Stadieneinteilung nach der TNM-Klassifikation hinaus sind wei-
tere prognostisch relevante Faktoren für Analkarzinome beschrieben worden, die mit 
dem Gesamtüberleben bzw. stomafreien Überleben assoziiert sind. Diese umfassen die 
perineurale Invasion [67], Ulzeration [68], bei operativem Vorgehen die Schnittrandfrei-
heit des histologischen Präparats [67], den Grad der histopathologischen Entdifferenzie-
rung [1], das Ausmaß der betroffenen Zirkumferenz des Analkanals [68, 69], sowie das 
Geschlecht der betroffenen Patient*innen [70-72]. Eine HIV-Infektion stellt einen Risiko-
faktor für die Inzidenz von Analkarzinomen dar [73]; inkonklusiv sind jedoch die Daten 
zu den überlebensbezogenen Endpunkten in Abhängigkeit vom HIV-Infektionsstatus 
und der Suffizienz der antiretroviralen Therapie. [24, 74-77].  
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terna oder der Arteria iliaca externa 
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Metastasen in inguinalen, mesorektalen Lymphknoten oder Lymphknoten der Arteria iliaca 
interna 

N1b Metastasen in Lymphknoten der Arteria iliaca externa 

N1c Metastasen in Lymphknoten der Arteria iliaca externa sowie N1a-Lymphknoten 

Definition der Fernmetastasen (M) 

M0 Keine Fernmetastasen 

M1 Fernmetastasen 

 

 

 

 

 

 



and may allow full or even escalated doses to be achieved
within a shorter overall treatment time with limited
unplanned treatment interruptions.49 Hence, IMRT or
volumetric modulated arc therapy (VMAT) is currently
recommended for the treatment of anal cancer, setting
strict RT dose constraints to normal organs [III, B]. Also,
IMRT and VMAT allow for treatment with SIB.50

Several ‘proof-of-principle’ studies of IMRT in anal canal
carcinoma have reported significant reductions in the RT
doses delivered to the bowel, bladder and genitalia/
perineal skin. Prospective phase II multicentre studies
(including RTOG 0529) have shown that IMRT is deliverable
in a multicentre setting,49,51 with a reduction in toxicity
compared with the best arm of the RTOG 9811 trial.
Guidance for IMRT with SIB has been developed and is
being used in ongoing clinical trials.52

Australasian contouring and planning guidelines provide
a high-resolution atlas for contouring gross disease and

organs at risk,48 which complements the earlier RTOG
elective anorectal atlas53 and the RTOG pelvic normal tissue
contouring guidelines.54 The descriptions of the elective
target volumes or compartments are useful and
reproducible and have been supplemented with recent
contouring guidance.52

The inguinal nodes should be included in the RT fields in
most cases, even in the absence of clearly demonstrable
involvement. The incidence of inguinal nodal involvement
increases with increasing primary tumour size and is at least
20% in patients with T3 disease. The risk is higher for
primary tumours located below the dentate line or near the
anal orifice, or in patients with N1 disease.

The role of the surgeon for locoregional anal canal cancer

The anal cancer surgeon is an important member of the
anal cancer MDT.55 Although 80% of patients with anal

Localised anal cancer

Local excision [IV, C]

Histological clearance of ≤1 mm: 
postoperative low-dose CRT [IV, B]

Surgery

Surgery

Defi nitive CRTa:
RT dose of >50 Gy 

(optimal dose unknown) [III, B]
5-FU + MMC [I, A]

Capecitabine replacing 5-FU [III, B]

Stage I (T1N0M0) anal margin

Histological clearance of >1 mm 

Stage II-III anal margin
Stage I-III anal canal

Residual tumourComplete response

b

Follow-up

Local relapse Distant relapse

Management as 
metastatic disease

Figure 2. Treatment algorithm for localised anal cancer.
Purple: general categories or stratification; red: surgery; turquoise: combination of treatments or other systemic treatments; white: other aspects of management.
5-FU, 5-fluorouracil; CRT, chemoradiotherapy; M, metastasis; N, node; MMC, mitomycin C; RT, radiotherapy; T, tumour.
a Optimum timepoint to assess clinical tumour response after CRT is 26 weeks [II, B].
b In cases where surgery cannot be carried out.
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ESMO Guideline
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Department of Hematology, Oncology, and Cancer Immunology (CCM)
Rao S. et al Annals of Oncology 32; 9 (2021)

Definitive chemo-
radiation

ESMO	Guideline;	Rao	S	et	al.,	Ann	Oncol 2021



Anatomic Margins of localised disease

Department of Hematology, Oncology, and Cancer Immunology (CCM)
Matalon S.A. et al RadioGraphics (2015)

Stage I and Stage III 

Matalon SA	et	al.,	RadioGraphics 2015;		AJCC	8
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Chemoradiotherapy (CRT)	for	anal	cancer

• Radiotherapy >50	Gy	(up	to	60	Gy)
• Modern radiotherapy techniques

• Concurrent chemotherapy
• Improving clinical outcomes

• Tumour control and	survival
• QOL	and	late	effects



Slørdahl	KS,	Acta	Oncol 2021;	Sekhar H,	Br J	Cancer	2020

Improved locoregional control and	survival

ANCARAD	Oslo	 UK	1990-2014

3-y	DFS	85% Improved survival
14%	treatment failure 3-y	locoregional failure 15%



27Sodergren	SC,	Radiother Oncol 2018;	Sodergren	SD,	Int	J	Rad	Oncol Biol Phys 2023



Fish	R,	Lancet Gastro Hep 2018

Core Outcome Research	Measures Anal	Cancer	(CORMAC)



EORTC Trial
Setting the standard: 1997

Department of Hematology, Oncology, and Cancer Immunology (CCM) Bartelink H. et al  J Clin Oncol 1997 May;15(5):2040-49. 

Complete response: 54% vs. 80% (without surgery)

Complete response: 85% vs. 96% (with surgery)

Bartelink H	et	al.,	J	Clin Oncol 1997

EORTC	trial,	1997



Intergroup Trial
Setting the standard: 1996

Department of Hematology, Oncology, and Cancer Immunology (CCM) Flam M et al  J Clin Oncol 1996 Sep;14(9):2527-39. 

73% 4yr-DFS rate

51% 4yr-DFS rate

Flam	M	et	al.,	J	Clin Oncol 1996

Intergroup trial,	1996



Ajani JA	et	al.,	JAMA	2008;	Peiffert D	et	al.,	J	Clin Oncol 2012;	James	RD	et	al.,	Lancet Oncol 2013

Goodman	KA	et	al.,	Int	J	Rad	Onc Biol Phys 2017;	Jones	CM	et	al.,	Int	J	Rad	Onc Biol Phys 2018

Concurrent Mitomycin and	5-FU....?

Concurrent chemotherapy,	preferred regimen Mitomycin C	and	5-FU
No	effect of induction or	maintenance chemotherapy

5-FU	infusion can be	substituted by	oral	capecitabine all	days of radiotherapy



ACT II trial
Comfirming the standard

Department of Hematology, Oncology, and Cancer Immunology (CCM) James R.D. et al  Lancet Oncol. 2013 May;14(6):516-24.. 

Standard treatment: 
- 50.4 Gy in 28 daily fractions 
- fluorouracil (1000 mg/m(2) per day on days 1-4 and 29-32
- mitomycin (12 mg/m(2) on day 1)
 

71%-74% 3yr-PFS rate

ACT	II	trial

James	RD	et	al.,	Lancet Oncol 2013



1985											1990											1995			 2000												2005											2010											2015										2020

EORTC	n=110

RTOG	
n=310

ACT	1	n=585
Defined	MMC	5FU	
and	Radiotherapy	as	
Standard	of	Care

What have we learnt - 1

• UKCCR	(ACT1)	trial	n=585
• MMC	5FU	RT	superior	to	Radiotherapy	alone	– local	failure

• EORTC	trial	n=110
• MMC	5FU	RT	superior	to	Radiotherapy	alone	– local	failure

• RTOG	trial	n=291
• MMC	5FU	RT	superior	to	5FU	RT	– colostomy	free	survival

Sebag Montefiore D,	presented at	IMACC	2023



1985											1990											1995			 2000												2005											2010											2015										2020

RTOG	9811	
n=641

ACCORD	03	
n=307

ACT	2		n=940

No	benefit	from	
Neoadjuvant	or	
maintenance

Cis	5FU

What have we learnt - 2

• RTOG	9811	trial	
• Neoadjuvant	Cis	5FU	inferior	DFS	compared	to	MMC	5FU	CRT

• ACCORD	03		
• No	improvement	in	CFS	using	neoadjuvant	Cis	5FU
• No	improvement		signal	in	CFS	for	higher	dose	brachy	boost

• ACT	2	
• No	improvement	in	PFS	for	concurrent	cisplatin	versus		Mitomycin	C
• No	improvement	in	PFS	with	the	addition	of	maintenance	Cis	FU

Sebag Montefiore D,	presented at	IMACC	2023



Improving radiation
Data

Department of Hematology, Oncology, and Cancer Immunology (CCM)
Annede P et al Clinical and Translational Radiation Oncology 39 (2023)

- 5-year RFS rate: 83-85%

 

N= 
481

Improving radiation oncology:	Boost?

Annede P	et	al.,	Clinical and	Translational Radiation Oncology 2023	– from	Stintzing S,	ESMO	Deep	Dive Webinar 2023



Improving radiation oncology:	Conformal techniques

2010

2013

3-4	fields

Intensity modulated RT
Kachnic L,	Int	J	Rad	Onc Biol Phys 2013

Courtesy of Marianne	Gúren,	Oslo



Improving radiation oncology:	Volumetric Art	Therapy (VMAT)	

Different	dose	levels,	simultaneous integrated boost

Courtesy of Marianne	Gúren,	Oslo



Improving radiation oncology:	Volumetric Art	Therapy (VMAT)	

Courtesy of Marianne	Gúren,	Oslo

UK Denmark Sweden Norway

Primary T1-2N0 50.4	Gy 54.0	Gy 54.0	Gy 54.0	Gy

Primary T3-4	or	N+ 53.2	Gy 60.0	Gy 57.5	Gy 57.5	Gy

Nodal metastases	(size) 40-50.4	Gy 54-60	Gy 50.5-57.5	Gy 54-57.5	Gy

Elective CTV 40.0	Gy 48.0	Gy 41.6	Gy 41.6 Gy

Fractions 28 30 27 27



Muirhead R	et	al.,	Radiother Oncol 2015;	Johnsson	A	et	al.,,	Radiother Oncol 2018.		Courtesy of Prof.	Marianne	Gronlie Guren,	Oslo

Tumour control probability – by	radiation doses

Small	tumours may have	tumor	control also at	lower doses	

Larger tumours likely to	have	effect of higher radiation dose	

Small	cancer

Larger cancer

T1-2

T3+



53.2Gy 28F 58.8Gy
28F

61.6Gy
28F

Ph II

Ph III

Pilot

T3/4	Nany,	T2N1-3

Pilot/Ph II/PhIII N=640

ACT5

Primary	end	point:	3-year	locoregional	failure

ACT3

Obsn

Margin ≤1mm

41.4Gy
23F

T1	N0	Anal	margin	
Local	excision

Phase	II	trial
N=90

50.4Gy
28F

41.4Gy
23F

ACT4

T1,T2<4cm	N0

Randomised 2:1
Phase	II	trial	

N=162

PLATO	- PersonaLising RadioTherapy dOse for	Anal	Cancer

Do	small	resected	anal	
margin	cancers	need	CRT?

Dose	de-escalation Dose	escalation

Courtesy of Prof. Marianne	Gronlie Guren,	Oslo	



Gilbert	A,	presented at	ESTRO	2023.	Courtesy of Prof. Marianne	Gronlie Guren,	Oslo	

ACT	4	Trial:	Short-term	results



Non	
randomised

Observation 41.4Gy*						
23F

*Margin	<=1mm

ACT3

T1	N0/X	Anal	margin	
Local	excision	

Trial	leads	- Renehan
and	Muirhead

Phase	II	trial
N=90

T1,T2<4cm	N0/X	

Trial	Leads	– Adams	
and	Harrison

2:1

41.4Gy						
23F

50.4Gy						
28F

ACT4

Randomised	Ph	2	trial	
N=162

1:1:1

53.2Gy								
28F

58.8Gy								
28F

61.6Gy								
28F

ACT5

T3/4	Nany,T2N1-3

Leads – Hawkins	and	
Sebag-Montefiore

Randomised	Phase	3	trial	n=459
(Internal	pilot	n=60,	Phase	II	n=140)

83/90																																													163/162																																																															463/459

The PLATO trial platform

Courtesy of Sebag-Montefiore D.	Presented at	IMACC	2023



Immunmodulation	through radiation- a	double	edged sword

Rückert M	et	al.	Strahlenther Onkol 2018

Reprogramming of
macrophages+

recruitment of T-cells

Apoptosis

Antiinflammatory
pathway

Necrosis
Inflammation
T-cell-Activation

Immunogenic cell death+
immunstim.	microenvironment

(RT+HT	=	>Necrosis)

Effect probably dose	dependent



Benefit	of immune	therapy with chemoradiation?	Ongoing Studies
Adding ICI to standard of care radiation treatment

Department of Hematology, Oncology, and Cancer Immunology (CCM)

Chemoradiotherapy Combined With or Without PD-1 
Blockade in Anal Canal Squamous Carcinoma Patients

- Assessing the efficacy and safety of concurrent mitomycin 
C/5-Fu chemotherapy and long-course IMRT combined with 
PD-1 antibody Sintilimab for locally advanced anal canal 
squamous carcinoma patients, by comparing an experiment 
group (traditional chemoradiotherapy with PD-1 antibody 
Sintilimab) with a control group (traditional treatment 
without Sintilimab).

- N= 102

- China

 

Tiraglolumab Atezolizumab and Chemoradiotherapy in 
Localized Anal Carcinoma (TIRANUS) 

- proof-of-concept clinical trial of atezolizumab and 
tiragolumab in concomitancy with standard 
chemoradiotherapy (RT, 5-Fluorouracil, and Cisplatin) as 
first-line in localized squamous cell carcinoma of the anal 
canal.

- Single arm

- N= 45
- Spain
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Ongoing Studies
Adding ICI to standard of care radiation treatment

Department of Hematology, Oncology, and Cancer Immunology (CCM)

Anti-PD-1 and mDCF Followed by Chemoradiotherapy in 
Patients With Stage III Squamous Cell Anal Carcinoma. 
(INTERACT-ION)

- proof of concept for radiotherapy combined with docetaxel, 
cisplatin and 5-fluorouracil and Ezabenlimab (BI 754091) in 
patients with stage III squamous cell anal carcinoma.

- Investigate Ezabenlimab (BI 754091) in synergy with mDCF to 
improve efficacy

- N= 55

- France

 

Radiochemotherapy н ലͬ- Durvalumab for Locally-
advanced Anal Carcinoma.  (RADIANCE)

- Investigate to improve the current standard treatment by 
incorporating durvalumab to the primary MMC/5-FU-based 
RCT in patients with locally-advanced ASCC (T2=>4cm Nany, 
stage IIB-IIIC)

- Randomized multicenter

- N=178
- Germany

 

Î Already fully randomized: NCT03233711: additional Nivolumab after standard of care chemoradiation (N=344)

Benefit	of immune	therapy with chemoradiation?	
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Î Already fully randomized: NCT03233711: additional Nivolumab after standard of care chemoradiation (N=344)

Benefit	of immune	therapy?	
CORINTH

Benefit	of immune	therapy with chemoradiation?	



Analkarzinom - Nachsorge

https://register.awmf.org/assets/guidelines/081-004OLl_Analkarzinom_Diagnostik-
Therapie-Nachsorge-Analkanalkarzinom-Analrandkarzinom_2020-12.pdfc

https://register.awmf.org/assets/guidelines/081-004OLl_Analkarzinom_Diagnostik- Therapie-Nachsorge-Analkanalkarzinom-Analrandkarzinom_2020-12.pdfc	

Nach der	Primärtherapie:	strukturierte Nachsorge



Metastatic disease
Metastatic disease
w 5-10% are metastatic; 20% develop metastases

1-Z�K�^�͙�ZEK>���͘��ŶŶ�KŶĐŽů�ϮϬϮϭ͘ĚŽŝ͗https://doi.org/10.1016/j.annonc.2021.06.015

ESMO	Guideline,	Rao	S	et	al.,	Ann	Oncol 2021	
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1-Z�K�^�͙�ZEK>���͘��ŶŶ�KŶĐŽů�ϮϬϮϭ͘ĚŽŝ͗https://doi.org/10.1016/j.annonc.2021.06.015

ESMO	Guideline,	Rao	S	et	al.,	Ann	Oncol 2021;	Rao	et	al.,	J	Clin Oncol 2020	



InterAACT:	Carboplatin and	paclitaxel

• Randomised 1st	line	trial	

• No	difference in	ORR	(59%)
• Fewer SAE	(36%	vs 62%)

Rao	S	et	al,	J	Clin Oncol 2020



Kim	S	et	al,	Lancet Oncol 2018

Epitopes-HPV02:	Modified DCF

• Single-arm	phase II	

• DCF	(Docetaxel,	Cisplatin,	Fluorouracil)	or	modified DCF	
based on age	/	performance status	

• Modified DCF	similar efficacy,	less	toxicity

PFS

OS



A	cross-trial	comparison:	What is SOC?

Kim	S	et	al,	ESMO	Deep	Dive Webinar 2023.	Kim	S	et	al.,	Lancet Oncol 2018;	Rao S	et	al.,	J	Clin Oncol 2020	

Endpoints Epitopes-HPV02 study InterAACT study

1y PFS rate 47% ̱15%

ORR 83% 59% vs 57.1%
CRR 47% 12.8% vs 17.1%
G3/4 Toxicity 53% (vs 83% sDCF) 71% vs 76%
SAE 36% vs 62%*
OS (months) 50.23 20 vs 12.3
HPV ctDNA - 61.1% 17.9%

CHEMOTHERAPY FOR ADVANCED DISEASE
2 validated regimens

1 Kim S et al. Lancet Oncol 2018; 2 Rao S et al. JCO 2020; 3 Kim S et al. TAMO 2020

TRIPLET DOUBLET

mDCF
(Docetaxel, CDDP, 5FU)

* Statistically significant

CP (Carboplatin + Paclitaxel)
       CF (Cisplatin + 5FU) 



A	cross-trial	comparison:	What is SOC?

Kim	S	et	al,	Experimental Hematoloigy and	Oncology 2023

CHEMOTHERAPY FOR ADVANCED DISEASE
Multicenter Propensity Score-Matching study

Kim et al. Experimental Hematology & Oncology 2023

TRIPLET DOUBLETVersus

mPFS
13.1m vs 7.6m

mOS
61.1m vs 17.9m

Propensity Score	matching study



Summary	of	Published	Results	of	Drugs	
Used	for	Second-Line	Treatment	in	SCAC	

Drug	
(Study	or	Study	Design) N

ORR*	%
(95%	CI)

Median	DOR	
(months)

Median	OS
(months)

HIV+	
(n)

Mitomycin	+	5-FU
(Retrospective,	single-institution) 19 26%	

(7,	46) 4 7 1

Chemotherapy
(Retrospective,	single-institution) 21 33%	

(NA) NA NA 5**

Nivolumab3
(NCl967310)
Van	Morris	et	al	Lancet	Onc 2017

37 24%	
(15,	33)	 5.8	 11.5 2

Pembrolizumab5
(KEYNOTE-158)
Marabelle et	al	Lancet	Gastro	and	Hep 2017

112 11%
(6,	18) NR 11.9 0

Retifanlimab
Rao	et	al	ESMO	Open	2022

94 13.8%
(7.6,22.5) 9.5 10.5 9

Rao S,	oral	presentation;	IMACC	Congress 2023



Advanced Anal	SCC:	A	„homerun“	for immunotherapy?

Rationale - immunotherapy

w Anal canal cancer usually arises from HPV infection (integration of viral DNA 
with epithelial cell DNA)

w Presence of viral neoantigensÆ possible immunotherapy activity

C
hung. Et al Anna Oncol 2016, Morris et al. Mol can Res 2017 Prof. Rachel Riechelmann

Anal	canal cancer usually arises from HPV	infection (integration of viral	DNA	with epithelial cell DNA)	
Presence	of viral	neoantigens→possible immunotherapy activity

Hung	et	al.,	Ann	Oncol 2016;	Van	Morris	et	al.,		Mol	Can	Res	2017	



Immune	checkpoint inhibitors:	Single	agent

Van	Morris	K	et	al.,	Lancet	Oncol 2017;	Ott	PA	et	al.,	Ann	Oncol 2016	

New treatments: metastatic anal cancer immunotherapy

Nivolumab: phase II N = 39, 2L 
24% RR, 2 CR
w Median DFS 4.1 months and median

OS 11.5 months.

Pembrolizumab: phase II N = 25, PD-L1 (> 
1%)  17% RR, 0 CR
w Median DFS 3.0 months and median

OS 9.3 months.

Morris VK. Lancet Oncol 2017; 
Ott PA. Annals of Oncol. 2017; 28(5): 1036

Prof. Rachel Riechelmann

New treatments: metastatic anal cancer immunotherapy

Nivolumab: phase II N = 39, 2L 
24% RR, 2 CR
w Median DFS 4.1 months and median

OS 11.5 months.

Pembrolizumab: phase II N = 25, PD-L1 (> 
1%)  17% RR, 0 CR
w Median DFS 3.0 months and median

OS 9.3 months.

Morris VK. Lancet Oncol 2017; 
Ott PA. Annals of Oncol. 2017; 28(5): 1036

Prof. Rachel Riechelmann

24%	ORR,	2	CR	
Median	DFS	4.1	mos.

Nivolumab
Med.	OS:	11.5	mos.	

Pembrolizumab (CPS	>1%)
Med.	OS:	9.3	mos.	

17%	ORR,	(no CR)	
Median	DFS	3.0	mos.
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Prof. Rachel Riechelmann

New treatments: metastatic anal cancer immunotherapy

Nivolumab: phase II N = 39, 2L 
24% RR, 2 CR
w Median DFS 4.1 months and median

OS 11.5 months.

Pembrolizumab: phase II N = 25, PD-L1 (> 
1%)  17% RR, 0 CR
w Median DFS 3.0 months and median

OS 9.3 months.

Morris VK. Lancet Oncol 2017; 
Ott PA. Annals of Oncol. 2017; 28(5): 1036

Prof. Rachel Riechelmann

24%	ORR,	2	CR	
Median	DFS	4.1	mos.

Nivolumab
Med.	OS:	11.5	mos.	

Pembrolizumab (CPS	>1%)
Med.	OS:	9.3	mos.	

17%	ORR,	(no CR)	
Median	DFS	3.0	mos.

Overall:
5	trials:	N=198
ORR	10-24%
DOR	6.4	mos – NR

Marabelle A	et	al.,	J	Clin Oncol 2020
Rao	S	et	al.,	Ann	Oncol 2020
Lonardi S	et	al.,	JIC	2021

Van	Morris	K	et	al.,	Lancet	Oncol 2017;	Ott	PA	et	al.,	Ann	Oncol 2016	

Immune	checkpoint inhibitors:	Single	agent



Chemo	plus	ICI:	The	first randomized trial

Kim	S.	et	al.,	ASCO	2022	

SCARCE-PRODIGE	60	Study Design

Atezolizumab 800 mg / q2w / up to 1 year2

1

mDCF 8 cycles

mDCF 8 cycles

Key eligibility criteria

• Advanced SCCA
– Metastatic
– Non-resectable 

local recurrence
• Treatment naïve
• Age ≥ 18 years
• ECOG PS 0-1
• Evaluable disease

R
(2:1)

Primary endpoint
• 1-year PFS rate by mITT

Secondary endpoints
• Median PFS
• OS
• ORR
• Safety
• HRQoL
• Biomarkers

Arm A

Arm B

Stratification: age (<65 vs ≥65 years), stage (synchronous metastatic vs metachronous metastatic vs locally advanced 
unresectable disease without metastasis) 

Kim	et	al:	ASCO,	2022



Chemo	plus	ICI:	The	first randomized trial

Kim	S.	et	al.,	ASCO	2022	

Subgroup analysis 

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.

Primary endpoint – 1-year PFS rate

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Chemo	plus	ICI:	The	first randomized trial

Kim	S.	et	al.,	ASCO	2022	

SCARCE	Secondary	endpoints	(investigators’	

assessment)
All	

(N=97)

Arm	A	

(N=64)

Arm	B	

(N=33)

Objective	response,	n	(%)

Complete	response
Partial	response

Stable	disease	
Progression	disease
Missing

72	(75.8)
34	(35.8)	
38	(40.0)	
20	(21.1)
3	(3.2)

2	

47	(74.6)
19	(30.2)	
28	(44.4)	
14	(22.2)	
2	(3.2)

1

25	(78.1)
15	(46.9)	
10	(31.3)
6	(18.8)		
1	(3.1)

1

1-year	OS	rate,	%	(95%	CI) 77.7 (68.1-88.7) 80.8	(68.1-95.9)

Epitopes-HPV
(N=115)1,2

100	(87.7)

46	(40.3)
54	(47.4)
10	(8.8)
4	(3.5)

0

80.8 (73.8-88.3)

1 Kim, Lancet Oncol 2018
2 Kim, Ther Adv Med Oncol 2021 Kim et al: ASCO, 2022



Ongoing randomized immunotherapy trials

but caution should be exercised for the use of these
combination strategies until findings are validated in larger-
scale prospective studies. French investigators are con-
ducting a phase II trial of DCF with or without atezolizumab
(SCARCE) in a 2:1 fashion (Table 2; ClinicalTrials.gov

identifier: NCT03519295). The primary end point is 12-
month PFS.

On the premise of the InterAACT trial and previous phase II
studies of immune checkpoint inhibition, two ongoing phase
III trials have been created for treatment-naı̈ve metastatic
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Carboplatin (AUC = 5) IV on day 1 + once weekly
paclitaxel (80 mg/m2) IV on days 1, 8, and 15 + placebo

Carboplatin (AUC = 5) IV on day 1 + once weekly
paclitaxel (80 mg/m2) IV on days 1, 8, and 15 +

retifanlimab 500 mg IV on day 1
Repeat once every 4 weeks up to 6 cycles

1:1

Eligibility:
Patients with

metastatic
SCC of the
anal canal

Treatment-naïve

No prior immune
therapies

received as part
of cancer
treatment

Primary End points
PFS

Secondary end points:
OS, RR, and SAEs

Exploratory correlatives
to be collected

Accrual goal
(N = 300)

PD

A

Carboplatin (AUC = 5) IV on day 1
+
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Repeat cycle every 4 weeks for up to six cycles
+
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Arm A: Chemotherapy + immunotherapy
Eligibility:

Patients with
surgically

unresectable/
metastatic
SCC of the
anal canal

(HIV-positive 
allowed)

Primary end point:
PFS 

Secondary
end points:

OS, RR, and SAEs

Arm B: Chemotherapy only

Accrual goal
(n = 205)

Samples:
Sequential
HPV ctDNA
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FIG 3. (A) POD1UM-303/InterAACT (ClinicalTrials.gov identifier: NCT04472429): carboplatin-paclitaxel with retifanlimab or placebo in participants with
locally advanced or metastatic squamous cell anal carcinoma (two). ECOG EA2176 (ClinicalTrials.gov identifier: NCT04444921): phase III clinical trial of
carboplatin and paclitaxel with or without nivolumab (2:1 random assignment) in patients with treatment-naı̈ve metastatic anal cancer. Cycle5 4 weeks
(28 days). AUC, area under the curve; ctDNA, circulating tumor DNA; HPV, human papillomavirus; OS, overall survival; PD, progressive disease; PFS,
progression-free survival; RR, response rate; SAE, serious adverse event; SCC, squamous cell carcinoma.

10 © 2022 by American Society of Clinical Oncology
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ICI	plus	anti-EGFR:	CARACAS	trial

The CARACAS Trial

Unresectable, advanced or 
metastatic SCAC after 1st line

N=60
Ratio 1:1

Arm A
N=30

Avelumab 10 mg/kg q2w

Arm B
N=30

Avelumab 10 mg/kg + 
Cetuximab 500 mg/mq q2w

Primary Endpoint
� Objective Response Rate (ORR)

Secondary Endpoints
� Progression-Free Survival (PFS), Overall survival (OS), safety

Lonardi S, Prete AA et al, J Immunother Cancer 2020

The CARACAS Trial: results

ORR 17%
DCR 57%

Lonardi S, Prete AA et al, J Immunother Cancer 2020

Arm A
N=30

Avelumab 10 mg/kg q2w

Arm B
N=30

Avelumab 10 mg/kg + 
Cetuximab 500 mg/mq q2w

ORR 10%
DCR 50%

Lonardi S	et	al.,	J	Immunother Cancer	2020



Prete AA	et	al.,	Eur J	Cancer	2023

The CARACAS Trial: PD-L1 and TMB impact

Prete AA, Manca P et al, Eur J Can 2023

PD-L1 CPS

HR=0.09; 95% CI 0.01-0.68; p=0.019

HR=0.44; 95%CI=0.15-1.27; p=0.129

HR=2.19; 95% CI=0.92-5.19; p=0.075

HR=2.35; 95%CI=1.09-5.1; p=0.03

TMB

ICI	plus	anti-EGFR:	Biomarkers	matter



Oncoloytic virus	Pelareorep plus	ICI:	AIO	GOBLET

Cohort 1:
Advanced/Metastatic 
Pancreas Cancer, 1L

Pelareorep + Atezolizumab + 
Gemcitabine/Nab-Paclitaxel 
N=12  (≥3 responses)

Cohort 2:
Metastatic Colorectal Cancer

MSI-H/dMMR, 1L

Cohort 3:
Metastatic Colorectal Cancer,

3L

Pelareorep + Atezolizumab 
+ Trifluridine/Tipiracil
N=14 (≥4 responses)

Cohort 4:
Unresectable Anal Cancer,

≥2L

Pelareorep + Atezolizumab
N=10 (≥2 responses)

Initial study, Stage 1 Extension, Stage 2

Primary
Endpoint:

ORR at 
week16

Secondary
Endpoint:

Safety
PFS
OS

Exploratory 
Endpoint:
Biomarker 
analysis

Pelareorep + Atezolizumab 
+ Trifluridine/Tipiracil
N=35

Pelareorep + 
Atezolizumab
N=40

Primary
Endpoint:

ORR

Secondary
Endpoint:

Safety
PFS
OS

Exploratory 
Endpoint:
Biomarker

Pelareorep + Atezolizumab + 
Gemcitabine/Nab-Paclitaxel 
N=32

Pelareorep + Atezolizumab
N=19 (≥9 responses)

Pelareorep + 
Atezolizumab
N=19

N (success criterion)                              N

Response results currently 
available for 8 anal 
carcinoma patients

Arnold	D	et	al.,	ESMO	2023;	IMACC	2023



Overall	Best	Response Best Response Over Time

Oncoloytic virus	Pelareorep plus	ICI:	AIO	GOBLET

Arnold	D	et	al.,	ESMO	2023;	IMACC	2023



Coutzac C	et	al.,	ESMO	2023

HDAC	inhibitor	Vorinostat plus	ICI	(Pembro):	PEVOSq trial



Combinations:	„Appear favourable...:“	

Sundar R	et	al.,	ESMO	2023;	oral	discussant



Lonardi S	et	al.,	ESMO	Webinar	Deep Dive Series	2023

SCC	of the anal	tract:	Why immunotherapy matters



Jones	CM	et	al.,	Br J	Cancer	2017

Biological model of response to	CRT

Need	for	biology-driven	studies	and	strategies	for	HPV	negative	tumours



The	route for	HPV	targeted approaches?



• HPV	E6	and E7	T-cell receptor inhibitor,	followed by aldesleukin
• HPV	16	E7-protein	fusion protein (axalimogene filolisbasc)	
• Anti-HPV	vaccination
• TILs	plus	aldesleukin plus	nivolumab

HPV	targeted approaches under	investigation



• Der	„unmet need“	beim	fortgeschrittenen	/	metastasierten	Anal-Ca.	ist	(sehr)	hoch
• SOC:	Kombinationschemotherapie	(Carbo/Tax DCF)
• Daten	für	Immuntherapie	in	späteren	linien:	Interessant,	aber	(noch)	nicht	„super	
exciting“	

• Kombination	mit	Chemotherapie	in	früheren	Linien?	Kombinationen	mit	andeen
zielgerichteten	oder	immunologischen	Prinzipien	in	späteren	Linien?	

• Biomarker-stratifizierte	Therapie:	HPV?	ctDNA-gesteuert?	
• Neue	Immunotherapien (Vakzinierungen,	zelluläre	Therapie,	CAR-T,...)	und	
Selektion	sind	die	interessantesten	Pfade

Zusammenfassung Anal-Ca.:	Metastasierte Erkrankung



Curr. Oncol. 2023, 30 4541

 
Figure 2. Immunotherapy strategies in metastatic anal squamous cancer. Schematic summary of
potential strategies for the use of immunotherapy in locally advanced or metastatic anal squamous
cell cancer. These strategies include chemoimmunotherapy, immunotherapy as monotherapy, com-
bination immunotherapies, adoptive cell therapy, vaccine therapy, and immunotherapy combined
with targeted therapies. Targeting different and multiple mechanisms of immune response increase
potential treatment options and outcomes for patients.

5. Immune Checkpoint Inhibitors (ICI) as Monotherapy

In HPV-associated malignancies, ICI as a monotherapy is reported to have a response
rate of 10–25% [23]. Nivolumab is the PD-1 blocker and was one of the first checkpoint
inhibitors to be investigated in SCCA. Moris et al. reported a single-arm phase II trial
of nivolumab in 37 pretreated refractory recurrent locally advanced or metastatic SCCA
patients. The trial demonstrated an objective response rate (ORR) of 24% with two patients
achieving complete response (CR). The longest duration of response was 10.4 months,
median progression-free survival (PFS) was 4.1 months, and the median overall survival
(OS) was 11.5 months. The trial enrolled two HIV-positive patients who had an optimal
CD4-positive count and were on stable anti-retroviral therapy. Overall, nivolumab was
very well tolerated; five patients experienced grade 3 immune-related adverse events and
no patient experienced grade 4 adverse events (NCT02314169) [23].

Another PD-1 blocker, pembrolizumab, was also studied in SCCA. KEYNOTE-158
was a non-randomized multicohort, phase II clinical trial evaluating previously treated
recurrent locally advanced or metastatic SCCA patients. The ORR was 11% with six patients
achieving CR. In patients with CPS � 1, the response rate was 15% compared with only 1%
in patients with CPS < 1. Median PFS was two months and median OS was 11.9 months
(NCT02628067) [24]. KEYNOTE-028 (NCT02054806) was a phase I trial assessing the safety
and efficacy of pembrolizumab 10 mg/kg in solid tumor with PD-L1 � 1%. In subgroup
analysis on advanced-stage SCCA patients, among 24 patients with SCCA histology, four
patients had a confirmed partial response (17%) and 10 patients had stable disease (42%),
with a disease control rate (DCR) of 58%. Overall, 16 (64%) patients experienced treatment-
related adverse events and there were no treatment-related deaths [12]. Later, in a pooled
analysis of both of these KEYNOTE studies that included 137 patients of advanced SCCA,
73% patients had PD-L1 tumors. The ORR was 14% in PD-L1-positive patients and 10.9%
in the overall patient population. Among responders, the median duration of response was
�24 months. In the overall population, the median PFS and mOS were 2.1 months and
11.7 months, respectively [25].

Dhawan N et	al.,	Curr Oncol 2023



Clinical	Validity	of	HPV	ctDNA in	using	ddPCR:	Epitopes	Trial	

Bernard-Tessier	et	al.,		Clin Cancer	Res	2019

PFS	according	to	baseline	HPV	ctDNA level	by	ddPCR.	AUC	analysis	was	used	
to	classify	the	population	into	2	relevant	subgroups	before	chemotherapy.	
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International	Rare	Cancers	Initiative	(IRCI)	
IRCI	Metastatic/Relapsed	Anal	Cancer	Working	Group	2021	Meeting	

Minutes	
	

Monday	26th	Sept	2022	–	15:00	–	17.00	(BST)	
 

Chairs:	Al	Benson	(AB),	Rob	Jones-Glynne	(RJG)	
	
Attendees:	Anna	Hagley	(AH),	Camila	Venchiarutti	(CV),	Karen	G.Spindler	(KGS),	Kasia	Owczarczyk	
(KO),	Manik	Amin	(MA),	Marianne	Guren	(MG),	Randy	Ernst	(RE),	Richard	Adams	(RA),	Karlyne	
Morris	(KM),	Francesco	Sclafani	(FS),	Atsuo	Takashima	(TA),	Sheela	Rao	(RS),	Maria	Hawkins	(MH),	
Carlo	Aschele	(CA),	Cathy	Eng	(CE);	Eva-Serup	Henson	(ESH)	
	
Apologies:	Michael	Ng	(MN),	David	Goldstein	(DG),	Yothers	Greg	(GY),	Ted	Trimble	(TT),	Roth	Arnaud	
(RA),	Das	Prajdas	(AP),	Dirk	Arnold	(DA),	Rachel	Riechelmann	(RR)	
	
IRCI	Secretariat:	Ashlene	Wright	(AW)	
	

	 Agenda	item	

1.	 Welcome	and	summary	of	actions	from	Sept	2021	meeting		
	
AB	welcomed	members	of	the	working	group.		
	
AB	outlined	to	everyone	that	the	Chairs	thought	this	meeting	was	a	good	opportunity	for	all	members	
within	the	group	to	reconnect.		
	
AB	informed	members	that	for	ASCO	GI	(Jan’23)	it	should	be	an	in-person	meeting	and	AB	is	currently	
working	with	NCI	to	book	a	room	&	he	is	hoping	this	mean	we	can	plan	the	next	IRCI	Metastatic	Anal	as	
a	hybrid	meeting.		
	
RGJ	agreed	with	AB	&	reiterated	it	is	difficult	when	members	aren’t	meeting	in	person	as	it’s	much	easier	
to	drive	get	everyone	to	collaborate.		
	
AB	reminded	everyone	if	they	have	any	comments	or	feedback	on	the	previous	meeting	minutes	(Fall)	
to	please	provide	those	by	emailing	ICRI@cancer.org.uk		
	
AB	updated	everyone	they	are	unsure	if	DA	will	be	able	to	join	this	meeting	&	due	to	this	the	second	
discussion	item	on	the	agenda	will	be	now	moved	to	the	end	to	allow	for	him	potentially	joining!	
		

2.					 Updates	from	different	countries	and	trials),	Speakers	-	ALL	
		

• Australia	activity:	No	member	was	present	at	this	meeting	to	provide	an	update.		
	

• Norway	 activity:	MG	 presented	 an	 update	 on	 the	 ongoing	 POD1UM-303	 trial	 which	 if	 for	
metastatic	anal	cancer	and	first	 line	chemotherapy	randomized	to	carboplatin/paclitaxel	and	
retifanlimab	versus	carboplatin/paclitaxel	and	placebo.	They’re	still	participating	in	the	UK	trial,	
CORINTH	 trial	 which	 is	 for	 anal	 cancer	 locally	 advanced	 giving	 chemoradiotherapy	 and	
pembrolizumab.	MG	updated	everyone	this	has	been	ongoing	for	some	time.			MG	highlighted	

Initial	
assessment

Local
endpoint

Overall	
prognosisRT	plus	chemo /	chemorad systemic tx

Surveillance
strategy

may predict

will	(likely)	predict
may predict

predicts (SOC)

ct
DN

A
im

ag
in
g

under investigation

predicts (?);	SOC

Imaging	2.0	(AI	based)

Proposal for	an	ctDNA based trial;	EORTC	network

Karen	Lise	Garm Spindler,	DK	and	Dirk	Arnold,	DE

Update Medizinische Onkologie 
Herbst 2021
Kolorektales Karzinom
Dirk Arnold

Kongressnachlese ESMO 2021

New	proposal:	An	IRCI/EORTC	registry for clinical course,	
ctDNA assesssment over time	and advanced imaging
Presented at	the meeting by Dirk	Arnold

Clinical	data

ctDNA

Advanced imaging

Arnold	D.,	presented	at	ESMO	GI	2023	and	IMACC	2023



• Stadium	I-III	(außer Analrand-Ca.	im Stadium	I):	
• Behandelt (=	in	85%	geheilt)	mit Radiochemotherapie

• Optimale Radiochemotherapie für jeden Patienten
• Verbesserte Lokalkontrolle bei Hochrisiko durch bessere RT,	vielleicht Immuntherapie
• Cave	– (chronisch)	Toxizität.	Deeskalation bei frühen Stadien Decrease	late	effects	in	low-risk	
patients	

• Rolle	der	Immuntherapie – Status:	“kurz vor Klärung”
• Viele offene Fragen hinsichtlich Biomarkern,	translational	research	und	(wirklich)	
stratifizierten,	zielgerichteten Strategien

• Seltene Erkrankung – kleine Patient:innengruppen;	wir brauchen internationale
Kollaborationene (und:	Studieneinschlüsse!)
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Mitglieder:	(u.a.)	Deutsche	Krebsgesellschaft/AIO	
(und:	Cancer	Research	UK,	US	NCI,	EORTC,....)

Mitglieder:	gesucht	J (individuelle	Teilnahme).	
Meetings,	Webinare,	Fortbildungen,....

Kontakt:	(u.a.)	d.arnold@asklepios.com



Dirk	Arnold
d.arnold@asklepios.com
Asklepios	Tumorzentrum	Hamburg
AK	Altona
Hamburg

DANKE!
Marianne	Gronlie Guren,	Oslo
Sheela Rao,	London
Karen-Lise	Garm Spindler,	
Aarhus/Hamburg
David	Sebag-Montefiore,	Leeds





• Stage	I-III	(except	rim	stage	I):	treated		(=	cured	in	85%)	with	chemoradiotherapy
• Optimal	CRT	for	each	patient	

• Improve	tumour	control	in	high-risk	patients
• Decrease	late	effects	in	low-risk	patients	

• Role	of	immune	therapy	is	being	investigated
• Need	translational	research	and	biology-guided	clinical	trials
• Small	tumour	groups	benefit	from	international	collaborations
• Include	patients	in	international	clinical	trials
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Summary	anal	cancer:	Localized	stages



Treatment	of advanced (metastatic)	Anal	Cancer:	Summary

• The	unmet need in	advanced and metastatic anal	cancer is high
• SOC	– combination chemotherapy (Carbo/Tax DCF)
• Current data on	later lines immunotherapy are encouraging - but	not	„super	
exciting“	

• Combination with chemo in	earlier settings might enhance the benefit
• New	immunotherapy strategies (vaccines,	CAR-T,...)	or selection by HPV	
infection might be at	the moment the more promising	roads to follow	



https://register.awmf.org/assets/guidelines/081-004OLl_Analkarzinom_Diagnostik- Therapie-Nachsorge-Analkanalkarzinom-Analrandkarzinom_2020-12.pdfc	
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4.3 Klassifikation und Stadieneinteilung  
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Über die grundlegende Stadieneinteilung nach der TNM-Klassifikation hinaus sind wei-
tere prognostisch relevante Faktoren für Analkarzinome beschrieben worden, die mit 
dem Gesamtüberleben bzw. stomafreien Überleben assoziiert sind. Diese umfassen die 
perineurale Invasion [67], Ulzeration [68], bei operativem Vorgehen die Schnittrandfrei-
heit des histologischen Präparats [67], den Grad der histopathologischen Entdifferenzie-
rung [1], das Ausmaß der betroffenen Zirkumferenz des Analkanals [68, 69], sowie das 
Geschlecht der betroffenen Patient*innen [70-72]. Eine HIV-Infektion stellt einen Risiko-
faktor für die Inzidenz von Analkarzinomen dar [73]; inkonklusiv sind jedoch die Daten 
zu den überlebensbezogenen Endpunkten in Abhängigkeit vom HIV-Infektionsstatus 
und der Suffizienz der antiretroviralen Therapie. [24, 74-77].  
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TNM Definition 

Definition des Primärtumors (T) 

TX Primärtumor nicht beurteilt 

T0 Kein Anhalt für Primärtumor 

Tis 
Hochgradige plattenepitheliale intraepitheliale Läsion (HSIL) (zuvor bezeichnet als Carci-
noma in situ, Morbus Bowen, anale intraepitheliale Neoplasie II-III, high-grade AIN) 

T1 7XPRU����FP 

T2 Tumor >2 XQG����FP 

T3 Tumor >5 cm 

T4 
Tumor jeglicher Größe mit Infiltration in benachbarte Organe, z.B. Vagina, Urethra oder 
Harnblase 

Definition der regionären Lymphknoten (N) 

NX Regionäre Lymphknoten können nicht beurteilt werden 

N0 Keine regionäre Lymphknotenmetastase 

N1 
Metastasen in inguinalen, mesorektalen Lymphknoten, Lymphknoten der Arteria iliaca in-
terna oder der Arteria iliaca externa 

N1a 
Metastasen in inguinalen, mesorektalen Lymphknoten oder Lymphknoten der Arteria iliaca 
interna 

N1b Metastasen in Lymphknoten der Arteria iliaca externa 

N1c Metastasen in Lymphknoten der Arteria iliaca externa sowie N1a-Lymphknoten 

Definition der Fernmetastasen (M) 

M0 Keine Fernmetastasen 

M1 Fernmetastasen 
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and may allow full or even escalated doses to be achieved
within a shorter overall treatment time with limited
unplanned treatment interruptions.49 Hence, IMRT or
volumetric modulated arc therapy (VMAT) is currently
recommended for the treatment of anal cancer, setting
strict RT dose constraints to normal organs [III, B]. Also,
IMRT and VMAT allow for treatment with SIB.50

Several ‘proof-of-principle’ studies of IMRT in anal canal
carcinoma have reported significant reductions in the RT
doses delivered to the bowel, bladder and genitalia/
perineal skin. Prospective phase II multicentre studies
(including RTOG 0529) have shown that IMRT is deliverable
in a multicentre setting,49,51 with a reduction in toxicity
compared with the best arm of the RTOG 9811 trial.
Guidance for IMRT with SIB has been developed and is
being used in ongoing clinical trials.52

Australasian contouring and planning guidelines provide
a high-resolution atlas for contouring gross disease and

organs at risk,48 which complements the earlier RTOG
elective anorectal atlas53 and the RTOG pelvic normal tissue
contouring guidelines.54 The descriptions of the elective
target volumes or compartments are useful and
reproducible and have been supplemented with recent
contouring guidance.52

The inguinal nodes should be included in the RT fields in
most cases, even in the absence of clearly demonstrable
involvement. The incidence of inguinal nodal involvement
increases with increasing primary tumour size and is at least
20% in patients with T3 disease. The risk is higher for
primary tumours located below the dentate line or near the
anal orifice, or in patients with N1 disease.

The role of the surgeon for locoregional anal canal cancer

The anal cancer surgeon is an important member of the
anal cancer MDT.55 Although 80% of patients with anal

Localised anal cancer

Local excision [IV, C]

Histological clearance of ≤1 mm: 
postoperative low-dose CRT [IV, B]

Surgery

Surgery

Defi nitive CRTa:
RT dose of >50 Gy 

(optimal dose unknown) [III, B]
5-FU + MMC [I, A]

Capecitabine replacing 5-FU [III, B]

Stage I (T1N0M0) anal margin

Histological clearance of >1 mm 

Stage II-III anal margin
Stage I-III anal canal

Residual tumourComplete response

b

Follow-up

Local relapse Distant relapse

Management as 
metastatic disease

Figure 2. Treatment algorithm for localised anal cancer.
Purple: general categories or stratification; red: surgery; turquoise: combination of treatments or other systemic treatments; white: other aspects of management.
5-FU, 5-fluorouracil; CRT, chemoradiotherapy; M, metastasis; N, node; MMC, mitomycin C; RT, radiotherapy; T, tumour.
a Optimum timepoint to assess clinical tumour response after CRT is 26 weeks [II, B].
b In cases where surgery cannot be carried out.

Annals of Oncology S. Rao et al.
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Benefit	of immune	therapy?	
CORINTH


