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Evidence-Based Series 2-8 Version 2: Section 1

Management of Squamous Cell Cancer of the Anal Canal:
Guideline Recommendations
K Spithoff, B Cummings, D Jonker, J Biagi,
and the Gastrointestinal Cancer Disease Site Group
A Quality Initiative of the
Program in Evidence-Based Care (PEBC), Cancer Care Ontario (CCO)
Report Date: March 31, 2009
These guideline recommendations have been ENDORSED, which means that the
recommendations are still current and relevant for decision making. Please see Section 4:
Document Review Summary and Tool for a summary of updated evidence published
between 2008 and 2013, and for details on how this Clinical Practice Guideline was
ENDORSED.
INTENDED USERS
This guideline is intended for use by clinicians and health care providers involved in
the management or referral of adult patients with squamous cell cancer of the anal canal.
QUESTIONS
1. Does the addition of chemotherapy (CT) to radiotherapy (RT) improve outcome for
patients with squamous cell cancer of the anal canal?
2. What are the optimal CT drugs for the treatment of patients with squamous cell cancer of
the anal canal?
3. Does the use of induction CT before concurrent CT and RT improve outcome for patients
with squamous cell cancer of the anal canal?
4. What is the best management for patients with squamous cell cancer of the anal canal
who are human immunodeficiency virus (HIV) positive?
Outcomes of interest are colostomy rate, local failure, survival, disease-free survival, acute
and late adverse effects, and quality of life.
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TARGET POPULATION
These recommendations apply to adult patients (age ≥18 years) with a primary
diagnosis of biopsy-proven squamous cell cancer of the anal canal, including basaloid,
cloacogenic, and transitional cell tumours. These recommendations do not apply to patients
who have previously undergone resection of their tumour. The management of patients who
later develop extra-pelvic metastases is not considered in this guideline.
RECOMMENDATIONS
 For all stages of localized squamous cell cancer of the anal canal, concurrent CT and RT is
recommended over RT alone to improve local control and decrease colostomy rates.
 The optimal CT drug combination for squamous cell cancer of the anal canal is 5fluorouracil (5FU) plus mitomycin C (MMC), given concurrently with radiation treatment.
 At this time, induction CT before concurrent CT and RT should be considered an
investigational approach.
 It is the expert opinion of the Gastrointestinal Cancer Disease Site Group (GI DSG) that
HIV-positive patients with squamous cell cancer of the anal canal should be managed in
the same way as patients without known HIV. Treating physicians should be aware that a
greater than average risk of toxicity is possible.
QUALIFYING STATEMENTS
 No randomized controlled trials (RCTs) were identified that addressed the management of
squamous cell cancer of the anal canal in HIV-positive patients. See the Discussion in
Section 2 for a description of non-randomized data available on this topic.
 Only two RCTs included patients with T1 lesions of the anal canal, and results were not
reported by disease stage. See the Discussion in Section 2 for further discussion on
management of patients with T1N0 disease.
 Two RCTs included patients with squamous cell cancer of the perianal skin. A limited
discussion of perianal cancer is included in the Discussion in Section 2.
 James et al. 2013 (ACT II), studied maintenance chemotherapy versus none

following chemoradiation and found that maintenance chemotherapy does not
improve overall survival or colostomy-free survival. Therefore, maintenance
chemotherapy following chemoradiation is not recommended in the management
of squamous cell carcinoma of the anal canal. See Section 4 for more details.


In the trials using MMC in the 5FU-MMC combination regimens, MMC schedules include dose
of 12 or 15mg/me day 1 only, and a 10mg/m2 Day 1, 29 dosing. There is no comparative
data to allow a recommendation of a preferred schedule.

KEY EVIDENCE
 The United Kingdom Coordinating Committee for Cancer Research (UKCCCR) trial (1) and
the European Organisation for Research and Treatment of Cancer (EORTC) trial (2)
demonstrated lower rates of colostomy and local failure in patients who received
concurrent RT and CT (5FU plus MMC) compared with patients who received RT alone
(Section 2, Table 3). Neither trial demonstrated a significant difference in overall survival
between treatment arms.
 The Radiation Therapy Oncology Group (RTOG) 87-04 trial (3) demonstrated that the
omission of MMC from the standard combination of 5FU plus MMC resulted in a higher
colostomy rate (22% versus [vs.] 9%; p=0.002) and local failure rate (34% vs. 16%;
p=0.0008) and lower disease-free survival (51% vs. 73%; p=0.0003) at four years, although
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overall survival rates were not significantly different. Acute hematologic toxicity rates
were significantly lower in the RT plus 5FU alone arm (3% vs. 18%; p<0.001).
The RTOG 98-11 trial (4) compared the standard RT plus 5FU and MMC approach with
concurrent RT plus 5FU and cisplatin, following two courses of induction CT with 5FU and
cisplatin. The 5FU and cisplatin combination was associated with a higher colostomy rate
at five years (19% vs. 10%; hazard ratio [HR] 1.68; log-rank p=0.02) compared with the
standard 5FU and MMC combination. Local failure, overall survival, and disease-free
survival were not significantly different between treatment arms. Severe hematologic
toxicity rates were lower in the cisplatin arm compared with the MMC arm (42% vs. 61%;
p<0.001), but overall acute adverse effects and severe late adverse effects were similar
between arms.
Updated data on RTOG 98-11 shows OS/PFS advantage for 5FU/MMC (Gunderson et al.,
2012). See Section 4 for more details.

CLINICAL CONSIDERATIONS
The following issues are beyond the scope of this guideline but warrant consideration in the
management of squamous cell cancer of the anal canal. See the Discussion in Section 2 for
further discussion of these issues.
 Optimal doses and schedules of RT and CT have not been studied systematically. Readers
should refer to Section 2 (Table 1) for details regarding treatment used in the available
randomized trials.
 Once patients have completed definitive treatment, regularly scheduled clinical follow-up
over a five-year period by an experienced specialist is essential since incomplete response
or local recurrence may be amenable to salvage surgery.

Funding
The PEBC is a provincial initiative of Cancer Care Ontario supported by the Ontario Ministry of Health
and Long-Term Care through Cancer Care Ontario. All work produced by the PEBC is editorially
independent from its funding source.
Copyright
This report is copyrighted by Cancer Care Ontario; the report and the illustrations herein may not be
reproduced without the express written permission of Cancer Care Ontario. Cancer Care Ontario
reserves the right at any time, and at its sole discretion, to change or revoke this authorization.
Disclaimer
Care has been taken in the preparation of the information contained in this report. Nonetheless, any
person seeking to apply or consult the report is expected to use independent medical judgment in the
context of individual clinical circumstances or seek out the supervision of a qualified clinician. Cancer
Care Ontario makes no representation or guarantees of any kind whatsoever regarding the report
content or use or application and disclaims any responsibility for its application or use in any way.
Contact Information
For further information about this report, please contact:
Dr. Rebecca Wong, Co-Chair, Gastrointestinal Cancer Disease Site Group
Princess Margaret Hospital, University Health Network, Radiation Medicine Program
610 University Avenue, Toronto, Ontario, M5G 2M9
Phone: 416-946-2126; Fax: 416-946-6561,
or
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Dr. Jim Biagi, Co-Chair, Gastrointestinal Cancer Disease Site Group
Cancer Centre of Southeastern Ontario, Kingston General Hospital
25 King St W, Kingston, ON, K7L-5P9
Phone: 613-544-2630 ext. 4502; Fax: 613-546-8209
For information about the PEBC and the most current version of all reports, please visit the CCO
website at http://www.cancercare.on.ca/ or contact the PEBC office at:
Phone: 905-527-4322 ext. 42822 Fax: 905-526-6775 E-mail: ccopgi@mcmaster.ca
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Management of Squamous Cell Cancer of the Anal Canal:
Evidentiary Base
K Spithoff, B Cummings, D Jonker, J Biagi,
and the Gastrointestinal Cancer Disease Site Group
A Quality Initiative of the
Program in Evidence-Based Care (PEBC), Cancer Care Ontario (CCO)
Report Date: March 31, 2009
These guideline recommendations have been ENDORSED, which means that the
recommendations are still current and relevant for decision making. Please see Section 4:
Document Review Summary and Tool for a summary of updated evidence published
between 2008 and 2013, and for details on how this Clinical Practice Guideline was
ENDORSED.
QUESTIONS
1. Does the addition of chemotherapy (CT) to radiotherapy (RT) improve outcome for
patients with squamous cell cancer of the anal canal?
2. What are the optimal CT drugs for the treatment of patients with squamous cell cancer of
the anal canal?
3. Does the use of induction CT before concurrent CT and RT improve outcome for patients
with squamous cell cancer of the anal canal?
4. What is the best management for patients with squamous cell cancer of the anal canal
who are human immunodeficiency virus (HIV) positive?
Outcomes of interest are colostomy rate, local failure, survival, disease-free survival, acute
and late adverse effects, and quality of life.
INTRODUCTION
Squamous cell carcinoma of the anal canal is an uncommon tumour, representing only
1.5% percent of gastrointestinal tract tumours (1). Incidence of anal canal tumours is
EVIDENTIARY BASE - Page 6
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approximately 515 cases per year in Canada, with an age-adjusted annual incidence rate of
1.3 per 100,000 (2); however, analysis of registry data over the last three decades indicates
that the incidence of squamous cell cancer of the anus is increasing (3). Due to the rarity of
this condition, high-quality clinical trials informing decisions in the treatment of these
tumours are few. Since uncertainty exists regarding the optimal treatment of anal canal
carcinoma, guidance for Ontario clinicians is needed.
The anal canal extends from the anal verge to the upper border of the anal sphincters,
and is approximately 4 to 5 cm in length. The skin for a 5cm radius around the anal verge is
called the perianal skin or anal margin. Although several types of tumour histologies can
occur in the anal canal, the most common is squamous cell carcinoma, a malignant tumour of
the squamous cell epithelia. This type includes cloacogenic, basaloid, and transitional
tumours (4). Risk factors for squamous cell carcinoma include human papillomavirus (HPV)
infection, immunosuppression (including by HIV), a history of anoreceptive intercourse, and
smoking (5).
In population- and referral-based cohort studies, the proportion of patients with anal
cancer who have HIV varies between 15-46% (6-11). In these studies, patients with HIV were
younger (median ages 42-49 years) than the non-HIV population (median ages 62-63) (6-11).
HIV-positive cases were almost all male (90-100%), unlike the non-HIV population (25-42%
male) (9-11). The incidence of anal cancer in patients with HIV is increased compared to the
general population. In a San Francisco registry of 14,210 adults with HIV from 1990 to 2000,
the standardized incidence ratio for anal cancer was 13.4 (12). Increasing use of highly active
anti-retroviral therapy (HAART) after 1995 (compared to prior to 1995) did not appear to have
reduced the incidence (HR 2.9), or anal cancer mortality (HR 1.4) (12). Another study
supported the fact that, since the introduction of HAART, anal cancer incidence in this
population group is rising, perhaps simply reflecting longer survival in patients with HIV (13).
There is uncertainty whether HIV-positive patients with anal cancer have a decreased
tolerance to therapy and worse prognosis than patients without HIV comorbidity.
Until the mid-1970s, anal canal carcinoma was treated most commonly with radical
surgery (14); however, this was associated with high rates of morbidity and recurrence of
disease. Abdominoperineal resection involves the removal of the anal sphincters and results
in a permanent colostomy. With this treatment, five-year survival was between 40% and 70%
(1,5). Local or regional node recurrence occurred in 20-50% of patients, usually within two
years, and was associated with a poor prognosis. The use of RT and CT for anal canal
carcinoma was introduced by Nigro et al. in 1974, initially as neoadjuvant therapy preceding
surgical resection (15). With the finding that many patients were rendered free of cancer by
preoperative chemoradiotherapy (CRT), both on clinical and histopathological examination,
and that local control rates were at least as good as, or better, than those achieved by
radical surgery, CRT became a widely accepted definitive therapy option, replacing radical
surgery as the primary treatment of choice (16,17). Some case series reports suggested that
modern RT could also achieve good control of anal cancer and questioned the need for CT.
Persistent or locally recurrent tumours after completion of CT and RT may be amenable to
salvage surgery; therefore, close follow-up is considered an important component of care.
Historically, the first CT regimen used with RT was 5-fluorouracil (5FU) and mitomycin
C (MMC). Regimens including alternative agents, such as cisplatin, have been proposed and
are commonly used, although until recently there has been little evidence to indicate which
CT drug combination is optimal in terms of efficacy and safety. Recent studies have also
investigated whether the use of induction CT before CRT improves outcome compared with
CRT alone.
A search for systematic reviews on squamous cell carcinoma of the anal canal yielded
one review by Sato et al published in 2005 (14); however, only MEDLINE was searched for that
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review, no quality analysis of the evidence was performed, and new evidence has been
published since 2005. The current systematic review was undertaken to develop an up-todate and comprehensive report on randomized controlled trials (RCTs) comparing CRT with RT
alone or comparing different CT options in combination with RT.
METHODS
The evidence-based series (EBS) guidelines developed by Cancer Care Ontario’s
Program in Evidence-Based Care (PEBC) use the methods of the Practice Guidelines
Development Cycle (18). For this project, the core methodology used to develop the
evidentiary base was the systematic review. Evidence was selected and reviewed by
members of the PEBC GI DSG and methodologists.
The systematic review is a convenient and up-to-date source of the best available
evidence on the management of squamous cell cancer of the anal canal. The body of
evidence in this review is primarily comprised of mature RCT data. That evidence forms the
basis of the recommendations developed by the GI DSG. The systematic review and
companion recommendations are intended to promote evidence-based practice in Ontario,
Canada. The PEBC is supported by the Ontario Ministry of Health and Long-Term Care through
Cancer Care Ontario. All work produced by the PEBC is editorially independent from its
funding source.
Literature Search Strategy
A systematic search of the MEDLINE (1980 to June week 4, 2008), EMBASE (1980 to
week 27, 2008), and CENTRAL (The Cochrane Library, 2008 Issue 2) was conducted to identify
relevant randomized trials meeting the inclusion criteria. In the MEDLINE search, the medical
subject heading (MeSH) “exp anus neoplasms” and the text words “anal” or “anus” and
“neoplas:”, “carcinoma:”, “cancer:”, or “tumo?r” were combined with intervention-specific
terms including the MeSH terms “exp drug therapy”, “exp radiotherapy”, “exp combined
modality therapy”, and associated text words. These terms were then combined with a
search filter designed to identify randomized trials adapted from a strategy developed by the
Scottish Intercollegiate Guidelines Network (SIGN), available at www.sign.ac.uk.
Modifications were made to the search terms where appropriate for use in EMBASE. See
Appendix 1 for the complete search strategies.
Meeting proceedings of the following organizations were searched from 2003 to 2008
to identify abstract reports or publicly available presentations of relevant RCTs: American
Society of Clinical Oncology (ASCO), ASCO Gastrointestinal (GI) Symposium, American Society
for Therapeutic Radiology and Oncology (ASTRO), European Society for Therapeutic Radiology
and Oncology (ESTRO), European Society for Medical Oncology (ESMO), and European Cancer
Conference (ECCO). In addition, reference lists of relevant reviews and included RCTs were
screened for additional relevant trials. Experts in the field of medical or radiation oncology
for anal canal cancer were contacted to identify any additional trials meeting inclusion
criteria.
A search of the National Cancer Institute (NCI) database of ongoing clinical trials
(www.cancer.gov) was conducted on July 9, 2008 to identify relevant studies.
Study Selection Criteria
Articles were selected for inclusion if they met all of the following criteria:
1. Fully published reports or abstracts of RCTs (double-blind, single-blind, or open-label).
2. Adult patients (age ≥18 years) with squamous cell cancer of the anal canal were
included. Squamous cell tumours include basaloid, cloacogenic, and transitional cell
tumours. Studies that included patients with tumours of the anal margin in addition to
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patients with tumours of the anal canal were not excluded from this systematic
review. Studies that dealt only with squamous cell cancers of the anal margin
(perianal skin) were not included.
3. Studies comparing concurrent systemic CT and RT with RT alone or those comparing
one or more CT regimens in combination with RT.
4. Studies had to report at least one of the outcomes of interest. The primary outcome
measures were colostomy rate and local failure. Secondary outcomes were overall
survival, disease-free survival, acute and late adverse effects, and quality of life.
Articles were excluded if they were:
1. Published in a language other than English due to unavailability of translation services.
2. Abstract reports presenting preliminary data only.
3. Reports of RCTs published in the form of letters or editorials.
4. Studies of patients with previous surgical resection of their anal tumour or patients
treated for recurrent tumours.
Data Extraction
Two reviewers independently extracted data using a data extraction form.
Disagreements regarding extracted data were resolved by consensus.
Synthesizing the Evidence
When clinically homogenous results from two or more trials were available, the data
was pooled using the Review Manager software (RevMan 5.0) provided by the Cochrane
Collaboration (19). Since hazard ratios (HR), rather than the number of events at a certain
time point, are the preferred statistic for pooling time-to-event outcomes (20), those were
extracted directly from the most recently reported trial results. The variances of the hazard
ratio estimates were calculated from the reported confidence intervals (CI) using the methods
described by Parmar et al (20). A random effects model was used for all pooling, as it
provides a more conservative estimate of effect (21).
Statistical heterogeneity was calculated using the χ2 test for heterogeneity and the I2
percentage. A probability level for the χ 2 statistic less than or equal to 10% (p≤0.10) and/or
an I2 greater than 50% were considered indicative of statistical heterogeneity. Results are
expressed as HR with 95% CI. An HR <1.0 indicates that patients receiving the experimental
treatment had a lower probability of experiencing an event; conversely, an HR >1.0 suggests
that patients in the control arm experienced a lower probability of an event.
Quality Appraisal of the Evidence
Methodological quality of included trials was independently assessed by two reviewers
using the tool described in the Cochrane Handbook for Systematic Reviews of Interventions
Version 5.0.0 (22). Assessment of quality items was based on reporting in the trial reports.
The method of quality assessment recommended by the Cochrane Collaboration is a domainbased evaluation of sequence generation, allocation concealment, blinding, incomplete
outcome data, selective outcome reporting, and other sources of bias. Assessment of each
domain was comprised of a descriptive summary of how each domain was addressed in the
study and the reviewer’s judgment as to whether each quality criteria was met. Reviewers
rated each study as “Yes” indicating low risk of bias, “No” indicating a high risk of bias, or
“Unclear” risk of bias, for each quality domain. Criteria for making judgments about risk of
bias were adopted from the Cochrane Collaboration Handbook Version 5.0.0 (22).
Disagreements between reviewers were resolved by consensus.
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RESULTS
Literature Search Results
The electronic search of the MEDLINE and EMBASE databases yielded a total of 322
unique references. Two reviewers independently scanned titles and abstracts of the retrieved
references and 297 were excluded due to ineligibility for study design, study population,
comparison, or outcome. The remaining 25 references were retrieved for review of the full
publication and were reviewed independently by two reviewers for inclusion. Of the 25
articles reviewed, four met inclusion criteria and were selected for inclusion (23-26). The
search of the CENTRAL database by one reviewer yielded 47 references; however, no
additional studies that met the inclusion criteria were identified.
One reviewer searched meeting proceedings of the following organizations: ASCO,
ASTRO, ECCO, ESTRO, and ESMO. Abstract reports of studies that potentially met the
inclusion criteria were discussed with a second reviewer and decisions to include abstracts
were reached by consensus, making final agreement 100%. Two abstracts that met inclusion
criteria was identified using this method (27,28); however, the trial results reported in the
abstracts were subsequently fully published (26). The abstract reports are not discussed
further.
Review of reference lists from relevant papers identified an abstract report (29)
presenting long-term results of one of the fully published trials (25). This abstract reported
only results for subgroup analyses and is not discussed further.
Study Characteristics
Four RCTs were identified that met the inclusion criteria for this review (23-26). Two
RCTs compared CRT with RT alone (23,24) and two RCTs compared different CT regimens with
RT (25,26). See Table 1 for selected study characteristics. No randomized trials were
obtained that addressed the management of anal canal cancer in patients with HIV.
Studies Comparing CRT Versus RT
Two RCTs, the United Kingdom Coordinating Committee for Cancer Research (UKCCCR)
trial (23) and the European Organisation for Research and Treatment of Cancer (EORTC) trial
by Bartelink et al. (24), were identified that compared concurrent RT plus 5FU and MMC with
RT alone. Both trials included patients with tumours of either the anal canal or the anal
margin. The UKCCCR trial did not exclude patients with metastatic disease, and 15 patients
with distant metastases were included in the analysis. In the UKCCCR trial, more patients in
the CRT arm had T4 lesions or palpable nodes compared with patients in the RT-alone arm.
In both trials (23,24), the response to CRT was assessed six weeks after CRT. In the
UKCCCR trial, radical surgery was considered for patients with less than 50% response
following therapy, while boost RT was recommended for patients with greater than or equal
to 50% response or complete remission. Similarly, in the EORTC trial, boost RT was
recommended for complete and partial responders, while surgery was advised for patients
with progression or no change following initial therapy.
Studies Comparing CRT Versus Other CRT
Two RCTs, the Radiation Therapy Oncology Group (RTOG) 87-04 trial by Flam et al.
(25) and the RTOG 98-11 trial by Ajani et al. (26), were identified that compared two
different regimens of CRT in patients with anal canal cancer. The 87-04 trial randomized
patients to RT plus 5FU and MMC or RT plus 5FU alone, while the 98-11 trial randomized
patients to RT plus 5FU and MMC or RT plus 5FU and cisplatin, as induction CT and
concurrently with RT. The data safety monitoring board recommended reporting the RTOG
98-11 trial results after the second interim analysis due to determination of futility.
EVIDENTIARY BASE - Page 10
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In the RTOG 87-04 study (25), biopsy of the site of the primary tumour was required at
four to six weeks after the completion of CRT. If patients had residual disease after initial
therapy, salvage RT and CT, comprised of 5FU and either cisplatin or MMC, were
administered, provided it was thought there was potential for preservation of anal function.
If patients had a positive biopsy six weeks after salvage therapy, surgical resection was
recommended. Major compliance problems with RT fields were reported early in the study.
In the RTOG 98-11 study (26), patients underwent an optional full-thickness biopsy eight
weeks after therapy.
Table 1. Characteristics of included studies.

Comparison
Accrual period
Year of publication
Sponsorship

Patient selection criteria

Patient stratification

UKCCCR
(23)

EORTC
Bartelink (24)

RTOG 87-04/
ECOG 1289
Flam (25)

RTOG 98-11
Ajani (26)

Arm A: RT + 5FU + MMC
Arm B: RT
1987-1994
1996
UKCCCR
(Cancer Research Campaign,
Imperial Cancer Research
Fund, MRC)
Anal canal or margin
Squamous, basaloid, or
cloacogenic
Any stage excluding T1
tumours suitable for local
excisiona.
Radiotherapy centre

Arm A: RT + 5FU + MMC
Arm B: RT
1987-1994
1997
EORTC

Arm A: RT + 5FU + MMC
Arm B: RT + 5FU
1988-1991
1996
NCI

Arm A: RT + 5FU + MMC
Arm B: RT + 5FU + cisplatin
1998-2005
2008
RTOG
CCOP
NCI

Anal canal or marginb
T3-4N0-3 or T1-2N1-3a
PS 0-1
Age <76 years

Anal canal
Epidermoid
Any T or N stagea
KPS ≥ 60

Centre
Tumour site
110
NR

Anal canal
Squamous, basaloid or
cloacogenic
T2-4NanyM0a
KPS ≥ 60
Age ≥ 18
Gender, clinical N status,
tumour diameter
682
Arm A: 55 (25-83)
Arm B: 55 (31-88)
Arm A: 31%, Arm B: 31%
100%
DFS
Survival
2-yr colostomy rate
Locoregional failure
Safety

Chemotherapy regimen

1st course (≥2 hrs before RT):
5FU (CVI) 1000mg/m2 over 24
hrs d1-4 or 750mg/m2 over
24 hrs d1-5. MMC (IV bolus)
12 mg/m2 d1.
2nd course (during final week
of RT): 5FU as in 1st course.

5FU 750 mg/m2 d1-5
(continuous infusion) and
d29-33.
MMC (IV bolus) 15 mg/m2
d1.

Nodal status, histology,
primary tumour size
310
Arm A: 62.5 (29-85)
Arm B: 59 (26-86)
Arm A: 30%, Arm B: 39%
100%
NR
Biopsy results
Local regional control
Time to colostomy
Colostomy-free survival
DFS
OS
Toxicity rates
Arm A: 5FU 1,000 mg/m2/d
96 hr continuous infusion
d1,29. MMC 10 mg/m2 (IV
bolus) d1,29.
Arm B: 5FU as in Arm A.

Radiotherapy regimen

45 Gy in 20 or 25 fractions in
4 or 5 weeks

45 Gy in 5 wks, 1.8 Gy daily
dose

45 Gy in 5 wks, 1.8 Gy daily
dose

Additional radiotherapy
(+/- chemotherapy)

Boost RT (15 Gy in 6
fractions or Iridium-192
implant to 25 Gy)
recommended for pts with
≥50% response or complete
remission at 6 wk after CRT.
419 of 471 pts with good
response had boost RT.

Boost RT (electrons,
photons or iridium 192
implant) after 6 wk rest
period (15 Gy in complete
responders, 20 Gy in partial
responders).

If residual disease 4 to 6
weeks after CRT, salvage
RT (9 Gy in 5 fractions) and
CT (5FU as above, cisplatin
100 mg/m2 6 hr infusion on
d2 of RT or substitute MMC
10 mg/m2 IV bolus if
creatinine clearance <50
mL/min). 25 patients
received salvage treatment.

# of patients randomized
Median age (range)
% male patients
% anal canal patients
Primary outcome
Secondary outcomes

585
Arm A: 63 (26-85)
Arm B: 65 (26-88)
Arm A: 43%, Arm B: 47%
75%
Local failure
Tumour response
Morbidity
Survival
Cause-specific survival

Arm A: 25%, Arm B: 33%
NR
NR
Overall survival
Colostomy-free interval
Local control
Side effects
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Arm A: 5FU 1,000 mg/m2
d1-4,29-32 (continuous
infusion). MMC 10 mg/m2
d1,29.
Arm B: 5FU 1,000 mg/m2
d1-4,29-32,57-60,85-88.
Cisplatin 75 mg/m2
d1,29,57,85.
Arm A: 45 Gy in 5 wks, 1.8
Gy daily dose
Arm B: As above, start d57
If T3, T4, node-positive, or
T2 with residual disease
after 45Gy, additional RT
boost of 10-14 Gy in 2 Gy
fractions over 2wks,
immediately following
initial CRTc.
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UKCCCR
(23)

EORTC
Bartelink (24)

RTOG 87-04/
ECOG 1289
Flam (25)

RTOG 98-11
Ajani (26)

Salvage surgery

Radical surgery considered
for pts with <50% response.
29 of 43 pts with poor
response (65%) had radical
surgery.

Abdominoperineal resection
if positive biopsy 6 wks
after salvage CRT.

NR

Median follow-up

42 months

Surgery advised in case of
progression or no change (5
pts in RT arm, none in CRT
arm).
Non-protocol surgery in 15
pts despite partial or
complete remission (9 in RT
arm and 6 in CRT arm).
42 months

30 months

Statistical power
calculation

90% power to detect 60%
difference in local failure at
p=0.05 (2-sided) 6 months
after completion of therapy
with 130 pts per arm
More pts in CRT arm had T4
lesions or palpable nodes

NR

36 months (42 months for
living pts)
NR

None reported

None reported

More pts in cisplatin arm
(Arm B) had tumours of
both the anal canal and
perianal skin
Data monitoring committee
recommended to report
results due to futility after
2nd interim analysis

Baseline characteristic
imbalances
Comments

15 pts with metastatic
disease included

Major compliance problem
with RT fields early in
study.

80% power to detect 10%
increase in DFS for cisplatin
arm at 5 yrs with 215
events

Notes: UKCCCR, United Kingdom Coordinating Committee on Cancer Research; EORTC, European Organization for
Research and Treatment of Cancer; RTOG, Radiation Therapy Oncology Group; ECOG, Eastern Cooperative
Oncology Group; CCOP, Community Clinical Oncology Program; NCI, National Cancer Institute; MRC, Medical
Research Council; 5FU, 5-fluorouracil; MMC, mitomycin C; KPS, Karnofsky Performance Score; PS, performance
score; NR, not reported; pts, patients; DFS, disease-free survival; Gy, Gray.
a The UKCCCR and EORTC trials used the 1987 International Union Against Cancer (UICC) staging system (30), the
RTOG 87-04 trial used the 1978 UICC staging system (31), and the RTOG 98-11 trial used the American Joint
Committee on Cancer (AJCC) staging system (32).
b Histology is stated as “squamous vs. other” in prognostic factor results.
c No information is available on the need for treatment interruptions.

Study Methodological Quality
See Appendix 2 for additional details regarding assessment of methodological quality
and Table 2 for a summary. Allocation sequence generation was adequate in all four trials
(23-26). Allocation concealment was achieved by central randomization in two trials (23,24)
and was not reported for two trials (25,26). None of the included trials reported that
patients, health care providers, or outcome assessors were blinded; however, blinding would
be difficult in this treatment setting of intravenous CT. All four trials adequately reported
reasons for excluding patients from analysis. Details regarding numbers of patients lost to
follow-up and excluded from analysis are reported in Appendix 2. None of the included trials
appeared to have selective outcome reporting. The EORTC and RTOG 87-04 trials did not
report a primary outcome or statistical plan with sample size calculations (24,25); however,
both trials were able to detect significant differences between treatment arms for colostomy
rate and local recurrence.
Table 2. Summary of methodological quality.

UKCCCR (23)

Adequate
sequence
generation

Allocation
concealment

Blinding

Free of
incomplete
outcome data

Free of
selective
outcome
reporting

Free of other
bias
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EORTC (24)
RTOG 87-04 (25)
RTOG 98-11 (26)






?
?





Notes: , adequate; , inadequate; ?, unclear.
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Outcomes
Colostomy Rate
In all of the trials, the combination of RT plus 5FU and MMC demonstrated a lower
colostomy rate than patients who received the alternatives (RT alone, RT plus 5FU alone, RT
plus 5FU and cisplatin) (23-26) (Table 3). This difference was statistically significant in three
trials (24-26), while colostomy rate was not discussed directly or statistically compared in the
UKCCCR trial (23).
Local Failure
Both trials comparing RT plus 5FU and MMC with RT alone demonstrated a significantly
lower rate of locoregional failure in patients who received CT (23,24) (Table 3). In the
UKCCCR trial, the definition of locoregional failure included residual or recurrent disease,
surgery for treatment-related morbidity, and failure to close a pre-treatment colostomy (23).
The RTOG 87-04 trial (25) reported a significantly lower local failure rate in patients who
received the standard combination of RT with 5FU plus MMC compared with patients who
received only 5FU, but no significant difference was reported between RT plus 5FU and MMC
and the RT plus 5FU and cisplatin approach at five years in the RTOG 98-11 trial (26).
Overall Survival
None of the four trials demonstrated a significant difference in overall survival
between treatment arms (23-26) (Table 3). Meta-analysis of estimated mortality HRs from
the two trials comparing RT plus 5FU and MMC with RT alone (23,24) did not demonstrate a
significant benefit for the addition of CT (HR, 0.85; 95% CI, 0.67-1.08; p=0.19). No significant
statistical heterogeneity between results in the two trials was detected (χ2 =0.09, p=0.77; I2 =
0%).
Disease-free Survival
Neither of the trials comparing RT plus CT versus RT alone reported disease-free
survival data (23,24), although progression-free survival marginally favoured RT plus 5FU and
MMC over RT alone in the EORTC trial (log-rank p=0.05) (24) (Table 3). The RTOG 87-04 trial
(25) demonstrated a significant benefit in disease-free survival for RT plus 5FU and MMC
compared with RT plus 5FU alone while the RTOG 98-11 reported no significant difference in
disease-free survival between RT plus 5FU and cisplatin and the standard RT plus 5FU and
MMC combination.
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Table 3. Efficacy outcomes of included studies.

UKCCCR
(23)

EORTC
Bartelink
(24)

Treatment allocation

N

Colostomy rate

RT + 5FU + MMC
RT

292
285

24%a
40%a

RT + 5FU + MMC
RT

RTOG 87-04/
ECOG 1289
Flam
(25)

RT + 5FU + MMC
RT + 5FU

RTOG 98-11
Ajani
(26)

RT + 5FU + MMC
RT + 5FU + cisplatin

51
52

146
145

324
320

Local or
locoregional
failure

Overall survival

Disease-free
survival

3-year
39%b
61%b

3-year
65%c
58%c

log-rank p<0.0001
RR=0.54 (95% CI
0.42-0.69)

log rank p=0.25
RR=0.86 (95% CI
0.67-1.11)

5-year
28%d
60%d

5-year
32%b,d,e
48%b,d,e

5-year
58%d
53%d

log rank p=0.002

log rank p=0.02

log rank p=0.17

4-year
9%
22%

4-year
16%h
34%h

4-year
76%
67%

4-year
73%
51%

p=0.002g

p=0.0008g

p=0.31g

p=0.0003g

5-year
10%
19%

5-year
25%b
33%b

5-year
75%
70%

5-year
60%
54%

log-rank p=0.02
HR=1.68 (95% CI
1.07-2.65)

log rank p=0.07
HR=1.32 (95% CI
0.98-1.78)i

log rank p=0.10
HR=1.28 (95% CI
0.90-1.84)j

log rank p=0.17
HR=1.20 (95% CI
0.93-1.55)j

NR

NRf

Notes: N, number of patients evaluated; UKCCCR, United Kingdom Coordinating Committee on Cancer Research;
EORTC, European Organisation for Research and Treatment of Cancer; RTOG, Radiation Therapy Oncology Group;
ECOG, Eastern Cooperative Oncology Group; 5FU, 5-fluorouracil; MMC, mitomycin M; HR, hazard ratio; CI,
confidence interval; RR, relative risk
a Not discussed directly in trial report.
b Locoregional failure.
c Cancer-specific survival: 72% (RT/5FU/MMC) vs. 61% (RT) at three years.
d Estimated from Kaplan-Meier curves.
e Successful surgery for residual disease after RT or CRT was considered “control”.
f Progression-free survival (estimated from Kaplan-Meier curves): 60% (RT/5FU/MMC) vs. 42% (RT) at five years
(log-rank p=0.05).
g Multivariate Cox proportional hazards model adjusted for nodal status, histology, and primary tumour size.
h Local failure.
i Time to locoregional failure.
j Multivariate Cox proportional hazards model adjusted for sex, clinical nodal status, and tumour diameter.

Acute Adverse Effects
For the comparison of RT plus 5FU and MMC with RT alone, acute adverse effects were
significantly greater overall in patients who received CT in the UKCCCR trial (23); however,
neither of the two trials reported a significant difference between treatment arms in skin or
gastrointestinal toxicity (23,24) (Table 4). Two patients in the UKCCCR trial (23) and one
patient in the EORTC trial (24) died as a result of CT and concurrent RT.
In the RTOG 87-04 trial (25) comparing RT plus 5FU with versus without MMC, overall
acute adverse effects and hematologic toxicity were significantly higher in the MMC arm.
Thrombocytopenia occurred more frequently in the MMC arm; however, there were no
significant bleeding complications. Non-hematologic adverse effects were not significantly
different between treatment arms.
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In the RTOG 98-11 trial (26), severe hematologic toxicity was significantly higher in
the MMC arm compared with the cisplatin arm; however, severe non-hematologic and overall
acute adverse effects were not significantly different between the treatment arms.
Late Adverse Effects
Late adverse effects more than 60 or 90 days following treatment were not
significantly different between treatment arms overall in any of the included trials (Table 4).
These effects were not presented by grade in some trials (23-5).
Quality of Life
Quality of life outcomes were not reported for any of the trials included in this review
(23-26).
Table 4. Adverse effects reported in included studies.
Comparison

UKCCCR
(23)

RT + 5FU + MMC vs.
RT

Acute adverse effects

Late adverse effects

Early morbidity: 47.9% vs. 38.6% (p=0.03)

Late morbidity: 41.8% vs. 37.9% (p=0.39)

Low WBC: 6.5% vs. 0%
Low platelets: 4.8% vs. 0%
Overall skin toxicity: 31.8% vs. 27%
Severe skin toxicity: 17.1% vs. 13.7%
Overall GI toxicity: 15.8% vs. 13.7%
Severe GI toxicity: 4.8% vs. 1.8%
Overall GU toxicity: 6.8% vs. 4.6%
Severe GU toxicity: 1.0% vs. 0.4%

Skin toxicity 20.2% vs. 16.5%
GI toxicity 28.8% vs. 27.0%
GU toxicity 6.2% vs. 6.7%
Other 7.9% vs. 4.9%

2 deaths attributed to CT

EORTC
Bartelink
(24)

RT + 5FU + MMC vs.
RT

Skin toxicity not significantly different
Diarrhea not significantly different
1 pt in CRT arm had severe mucosal
reaction, diarrhea, bone marrow depression
and died of septicemia.
Severe diarrhea: 10 pts vs. 4 pts
Severe skin reactions: 29 pts vs. 26 pts

Anal damage:
Ulcer: 9 pts vs. 2 pts
Fistula: 2 pts vs. 3 pts
Perforation: 2 pts vs. 2 pts
Rectal stenosis requiring surgery: 3 pts vs. 2
pts
Skin ulceration: 3 pts vs. 2 pts
Severe fibrosis: 3 pts vs. 2 pts
Severe toxicity-free interval (early or late):
log-rank p=0.21

RTOG 87-04/
ECOG 1289
Flam
(25)

RT + 5FU + MMC vs.
RT + 5FU

RTOG 98-11
Ajani
(26)

RT + 5FU + MMC vs.
RT + 5FU + cisplatin

Acute toxicity: 20% vs. 7% (p<0.001)
Hematologic: 18% vs. 3% (p<0.001)
Non-hematologic: 7% vs. 4% (p=0.63)
GI toxicity: not significantly different
Skin toxicity: not significantly different
Mucous membrane toxicity: not significantly
different
Thrombocytopenia: more in MMC arm but no
significant bleeding complications
Severe hematologic: 61% vs. 42% (p<0.001)
Severe non-hematologic: 73% vs. 72%(p=0.81)
Overall: 86% vs. 81% (p=0.12)

Late toxicity: 5% vs. 1% (p=0.26)
Grade 4 toxicity (acute or late):23% vs. 7%
(p<0.001)
Grade 5 toxicity (acute or late): 3% vs. 0.7%
(p<0.001)

Severe long-term toxicity: 11% vs. 10%

Notes: RT, radiotherapy; 5FU, 5-fluorouracil; MMC, mitomycin C; vs., versus; GI, gastrointestinal; GU,
genitourinary; pt(s), patient(s); UKCCCR, United Kingdom Coordinating Committee on Cancer Research; EORTC,
European Organisation for Research and Treatment of Cancer; RTOG, Radiation Therapy Oncology Group; ECOG,
Eastern Cooperative Oncology Group.
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Ongoing Trials
A search of the NCI database (www.cancer.gov) identified three relevant ongoing trials
(Table 5). Of these three trials, one is currently recruiting patients, and two are closed but
have not yet published results. Once published, the results of these trials will further
elucidate the efficacy and safety of alternative CT regimens (5FU and cisplatin concurrent
with RT [UKCCCR-ACT-II], MMC plus cisplatin concurrent with RT [EORTC 22011]), the role for
induction CT (5FU plus cisplatin [ACCORD-3]), and the role for maintenance adjuvant therapy
(5FU plus cisplatin [UKCCCR-ACT-II]).
Table 5. Ongoing randomized trials of anal cancer.
Title
Protocol ID:
Date last modified:
Type of trial:
Primary endpoint:
Accrual:
Sponsorship:
Status:

Phase II/III randomized study of radiotherapy with mitomycin and fluorouracil versus mitomycin
and cisplatin in patients with locally advanced anal cancer.
EORTC 22011, EORTC 40014, NCT00068744
November 26, 2007
Randomized, active control
Event-free survival (phase III)
598 patients (299 per arm) will be accrued (phase III)
European Organization for Research and Treatment of Cancer (EORTC)
Ongoing, not recruiting patients

Title
Protocol ID:
Date last modified:
Type of trial:
Primary endpoints:
Accrual:
Sponsorship:
Status:

Phase III randomized study of radiotherapy and fluorouracil with either mitomycin or cisplatin and
with or without maintenance therapy in patients with primary epidermoid anal cancer.
NCRI-ACT-II, EU-20056, ISRCTN26715889, UKCCCR-ACT-II, NCT00025090
March 18, 2008 (clinicaltrials.gov)
Randomized, open label, active control
Complete response rate at 6 months, acute toxicity, recurrence-free survival
600 patients (150 per arm) will be accrued
Royal Free and University College Medical School
Recruiting patients

Title:
Protocol ID:
Date last modified:
Type of trial:
Primary endpoints:
Accrual:
Sponsorship:
Status:

Phase III randomized study of concurrent chemotherapy and radiotherapy with or without
neoadjuvant chemotherapy in patients with locally advanced carcinoma of the anal canal.
FNCLCC-FFCD-SFRO-ACCORD-3, EU-98050, NCT00003652
January 24, 2008
Randomized, active control
Not reported
350 patients were to be accrued
Fédération Nationale des Centres de Lutte Contre le Cancer
Closed

DISCUSSION
The combination of RT with concurrent CT has been accepted as the preferred initial
treatment for squamous cell cancer of the anal canal, without formal comparison with the
previous standard of radical surgery, because informal comparisons indicate that survival
rates are similar (33), and the majority of patients are spared the need for colostomy.
The organisers of the four trials described have successfully completed multicentre
studies of this uncommon cancer (23-26). The trials conducted by the UKCCCR (23) and
EORTC (24) have demonstrated that the combination of CT (5FU plus MMC) with RT provides
better local control and lower colostomy rates than RT alone. There was no difference in
survival rates between the two treatment approaches. This finding is considered to reflect
the effectiveness of salvage surgery in a proportion of those with residual or recurrent cancer
after initial treatment. The observation of increased hematological toxicity rates in those
patients who receive MMC prompted the RTOG 87-04 trial (25). However, it was found that
omission of MMC was associated with inferior colostomy-free, local control, and disease-free
rates at four years, although the difference in overall survival rates was not significant. In
efforts to reduce the rates of local and systemic failure below those seen in the earlier trials,
and to examine the role of cisplatin which had been used successfully in the treatment of
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squamous cell cancers at other sites, RTOG 98-11 compared RT plus 5FU and MMC as the
standard therapy with RT plus 5FU and cisplatin, following two courses of induction 5FU and
cisplatin (26). This trial found higher rates of colostomy and local failure in the arm that
received the 5FU-cisplatin combination. Disease-free and overall survival rates were not
statistically significantly different.
The overall conclusion from this series of trials is that the standard treatment for
squamous cell anal canal cancer should be RT coupled with concurrent 5FU and MMC.
Induction CT with 5FU and cisplatin was associated with inferior outcome when followed by
RT with concurrent 5FU and cisplatin. The doses and schedules of RT and CT, and the
techniques by which RT is delivered, have not been studied systematically. Descriptions of
late toxicity in the trial publications are limited, and in none of the trials was long term
functional outcome reported.
HIV-Positive Patients
The question arises whether the comorbidity of HIV in a patient with anal cancer
alters the tolerance to therapy, prognosis, and ultimately the recommended treatment
approach. This question has not been addressed in any of the published randomized trials, all
of which excluded patients with proven HIV infection; therefore, evidence for the safety and
efficacy of therapy in HIV positive patients is limited. Most cohort studies reporting
experience treating patients with HIV are small, with a few larger studies including more than
15 patients. These used combined-modality CRT approaches similar to those in non-HIV
patients (6,8-11,34-37). Radiation doses ranged from 50.4 to 68.4Gy, including boost (811,35-38). CT used was 5FU combined with either MMC or cisplatin. Some studies reported no
difference in toxicity and outcome (11,34,36,38). Others reported higher levels of acute
toxicity (8-10,35,39) and need for treatment delays and split-course radiotherapy (8,39).
Some of these studies suggested interruptions might have had a detrimental impact on local
disease control (8,10,36,40) and overall survival (9). Some noted that patients treated with
lower CD4 count or high viral loads were more likely to experience toxicity and recommended
initiating HAART for a CD4 count less than 200 cells/L prior to treating the anal cancer (40).
Others saw no relationship between CD4 levels and toxicity (8). Whereas overall survival was
correlated with CD4 count (35-37,39), most studies did not note any difference in anal cancer
specific survival (6,10,37,39) compared to non-HIV patients.
In summary, once optimal medical management is initiated for patients with HIV, it is
recommended that the anal canal cancer be managed in the same way as patients without
known HIV, with combined modality therapy including CT (5FU and MMC) and RT. Treating
physicians should recognize that a greater than average risk of toxicity is possible.
T1N0 Lesions
Randomized trials evaluating treatment for T1N0 lesions are lacking. Although there
are non-randomized study reports investigating therapy options for T1N0 lesions in the
literature, these have not been systematically assessed in this review. Options from reported
literature that result in durable remissions include local excision, radical surgery, RT, or CRT.
In an attempt to lessen long-term toxicities of CRT while maintaining high rates of disease
control for early-stage disease, investigators have studied therapy of lesser intensity such as
abbreviated CRT or RT alone. A surgery-alone treatment, other than local excision with
sparing of anal function, is of historic interest only and not a suitable standard of care
(41,42). In a recent series of 21 patients from Leeds, United Kingdom (UK), patients with
locally excised T1-T2 tumours with a positive or close (<1 mm) margin or microinvasive or
T1N0 tumours underwent low-dose CRT. The CRT was limited to 30 Gy external beam RT in
15 fractions and CT (5FU and MMC) in the first week only. At a median follow-up of 42
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months, there was only one (4.7% rate) local recurrence that was salvaged with local
excision, and a zero incidence of nodal or distant recurrence (43).
Retrospective case series lend support to the use of radiation alone for early-stage
disease, by external beam RT, brachytherapy, or both (44-49). In one French series of 57 T1
and 12 Tis patients, three with N1 disease, collected from several centers, patients
underwent external beam RT, brachytherapy, or both. Doses of 40–50 Gy were delivered for
small-volume disease and 50–60 Gy for T1 lesions. The five-year colostomy-free, overall and
disease-free survival rates were 85%, 94%, and 89%, respectively. A 27% late complication
rate was reported. All recurrences following RT were amenable to abdominoperineal
resection (APR) (48). In a series of 26 patients with T1N0 tumours from a single center, there
was a 96% clinical complete response rate to radiation, and local tumour control with
sphincter conservation of 81%. The five-year disease-free survival rate for this group was 76%
(49).
Of the four randomized trials identified in this review, three used the 1987
International Union Against Cancer (UICC) staging system, in which a T1 tumour is not more
than 2cm in size. T1N0 tumours were specifically excluded from the UKCCCR (provided they
were suitable for local excision), RTOG 98-11, and EORTC trials (23,24,26). In the UKCCCR
trial, approximately 13% of anal canal cancers included were category T1 (23). No results
were presented specific to these T1 cancers. The fourth trial, RTOG 87-04, used the 1978
UICC staging system, in which a T1 tumour was less than one third of the circumference or
length of the anal canal, and there was no infiltration of the external sphincter muscle. The
only outcome reported for the RTOG 87-04 trial specific to early-stage disease was a
colostomy-free survival for T1/T2 tumours that was not statistically significantly improved by
the addition of MMC.
With inclusion of T1N0 tumours categorised according to current staging systems in
one of the randomized trials, and in the absence of stage-specific comparative data from
randomized trials, combined modality CT (5FU and MMC) and RT is recommended for T1
lesions that are not suitable for definitive local excision. There is some evidence that T1
cancers may be successfully treated by lower dose RT and CT than that used in the
randomised trials. Radiation therapy alone is acceptable to some experts.
Radiotherapy Techniques
Although the optimal RT approach in combination with concurrent CT was not the
focus of this review and has not been directly addressed in an RCT, this issue warrants some
discussion. RT techniques, dose, fractionation, elective treatment interruptions, and use of
brachytherapy versus external beam RT boost vary in clinical trials and in clinical practice. In
the UKCCCR, EORTC, and RTOG 87-04 trials (23-25), treatment interruption of approximately
six weeks between initial RT and external beam or brachytherapy boost was recommended. In
the RTOG 98-11 trial, treatment interruption was not mandated in the protocol and the need
for unplanned interruptions was not discussed in the trial report (26).
The technique of split-course RT has been widely adopted in the past to allow
resolution of acute toxicity, prevent severe skin reactions, and allow regression of tumour
volume following initial external beam RT; however, there is concern that this practice may
decrease local tumour control. Data on the impact of length of treatment interruption on
treatment efficacy in anal cancer are limited but suggest that shorter overall treatment time
is associated with improved outcome. In order to optimize local control rates, individualized
treatment breaks as necessary due acute adverse effects may be preferred over planned
treatment interruptions (50).
There is no clear evidence in the literature to guide the choice of brachytherapy boost
versus external beam boost following initial external beam RT for anal cancer. While
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brachytherapy boost allows the application of higher local doses than external beam RT boost
and may reduce damage to normal surrounding tissue, it has not been demonstrated in a
comparative study that brachytherapy boost improves local control, survival, or toxicity rates
over external beam RT boost (51). Of the four available randomized trials, the UKCCCR and
EORTC trials allowed either brachytherapy or external beam RT boost (23,24) while the
protocols for the RTOG trials did not include brachytherapy boost (25,26).
Recent advances in external beam radiation techniques, such as conformal and highly
conformal treatment (e.g., intensity modulated radiation therapy [IMRT]) may result in
reduction in acute and long term normal tissue toxicity, but such techniques have not yet
been studied systematically or incorporated in randomized trials (52-54).
The four
randomized trials reported to date employed opposed anterior-posterior field arrangements,
or multi-field but non-conformal techniques, for all or most of the treatment. Conformal
radiation techniques may reduce the need for interruptions in radiation treatment.
The optimal radiation dose fractionation schedule has not been established. This
aspect of treatment was not studied systematically in the randomized trials described earlier.
The dose-fractionation-time schedules used in those trials are summarised in Table 1.
Long-term anorectal functional outcomes and late toxicity have not been studied in
detail in the randomized trials. Some retrospective studies indicate that function may be
impaired in some patients, and/or late toxicity rates may be significant, dependant on the
radiation techniques and dose schedules used.
Follow-up
Once patients have completed definitive treatment, follow-up is essential since
incomplete response or local recurrence may be amenable to salvage surgery. A systematic
review of the evidence on patient follow-up was beyond the scope of this review; however,
discussion on this issue is included to provide context to the recommendations. Numerous
surgical salvage case series that typically employ APR technique report 40-70% long-term
survival (55-60). There is no concrete evidence in the literature to inform a follow-up
recommendation, in terms of frequency or duration, nor by which particular specialist. In the
RTOG 87-04 trial (25), follow-up consisted of a full-thickness biopsy at four to six weeks to
define response and determine further therapy. There was approximately a 10% biopsypositive rate at this time point, indicating either an early time to treatment failure, false
positive as disease may continue to regress over many months, or false negative as some
patients with negative biopsies may later fail. In all other trials, biopsies were recommended
only when the presence of tumour was suspected. In the UKCCCR trial, follow-up was every
two months in the first year, three months the second year, six months through five years,
and then annually; it was noted that most treatment failures occurred within 18 months (23).
The EORTC trial documented only a follow-up at six weeks after completion of treatment
(24). Patients in the RTOG 98-11 trial were re-evaluated at eight weeks following treatment,
then every three months for the first year, every six months the second year, then annually
(26). This trial allowed optional full-thickness biopsy eight weeks after therapy.
Based on the information available, regularly scheduled clinical follow-up over a fiveyear period by an experienced specialist is strongly recommended. Biopsy is recommended
only when recurrence is suspected. Long term follow-up is also important to detect late
radiation effects that might require further management. Salvage surgery should be
considered when there is documentation of residual or recurrent disease.
Perianal Cancer
Patients with perianal cancer not suitable for local excision were included in the
UKCCCR trial. In the UKCCCR trial, 23% of the patients had tumours classified as arising in the
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anal margin (perianal skin) (23). Results were not presented by site of origin of the primary
cancer. In the EORTC trial, patients with locally advanced cancers arising in either the anal
canal or the anal margin were included, and site of origin of the tumour was a stratification
factor (24). The numbers of cancers that arose in each site were not reported. The location
of the primary tumour was found to be not prognostically significant for local control or
survival (24). As summarised in Table 3, the locoregional failure rates in both trials favoured
treatment by combined radiation and 5FU and MMC. Non-randomized series have reported
successful management by local excision (where anal sphincter function can be preserved),
radical surgery, RT alone and RT combined with CT (61-63). These treatment modalities have
not been formally compared, except as noted in the UKCCCR and EORTC trials. The DSG
recommends that patients with perianal cancer be managed by the method considered most
likely to afford cure with preservation of anorectal function. Where local excision with
sparing of the anal sphincters is not possible, RT plus concurrent 5FU and MMC is
recommended.
CONCLUSIONS
The standard treatment for adult patients with localized squamous cell cancer of the
anal canal should be 5FU and MMC, given concurrently with RT. At this time, induction CT
before concurrent CT and RT should be considered an investigational approach. HIV-positive
patients with squamous cell cancer of the anal canal should be managed in the same way as
patients without known HIV; however, treating physicians should be aware that a greater than
average risk of toxicity is possible.
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Appendix 1. Search Strategies
MEDLINE
1. exp anus neoplasms/
2. ((neoplas: or carcinoma: or cancer: or tumo?r:) adj3 (anal or anus)).mp.
3. or/1-2
4. exp drug therapy/
5. exp radiotherapy/
6. exp combined modality therapy/
7. (chemotherapy or radiotherapy or radiation or chemoradi: or irradiation).mp.
8. (mitomycin or cisplat: or 5FU or 5-FU or fluorouracil).mp.
9. or/4-8
10. 3 and 9
11. Randomized controlled trials as topic/
12. randomized controlled trial.pt.
13. random allocation/
14. double blind method/
15. single blind method/
16. clinical trial.pt.
17. exp clinical trials as topic/
18. or/11-17
19. (clinic: adj trial$1).tw.
20. ((singl: or doubl: or treb: or tripl:) adj (blind$3 or mask$3)).tw.
21. placebos/
22. placebo:.tw.
23. randomly allocated.tw.
24. ((allocat: or assign:) adj2 random:).tw.
25. or/19-24
26. 18 or 25
27. case report:.tw,pt.
28. (letter or editorial or comment).pt.
29. (historical article or news).pt.
30. or/27-29
31. 26 not 30
32. 10 and 31
33. (198: or 199: or 2:).ed.
34. 32 and 33
EMBASE
1. exp anus tumor/
2. ((neoplasm: or carcinoma or cancer) adj3 (anal or anus)).mp.
3. or/1-2
4. exp drug therapy/
5. exp radiotherapy/
6. multimodality cancer therapy/
7. (chemotherapy or radiotherapy or radiation or chemoradi: or irradiation).mp.
8. (mitomycin or cisplat: or 5FU or 5-FU or fluorouracil).mp.
9. or/4-8
10. 3 and 9
11. clinical trial/
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12. randomized controlled trial/
13. randomization/
14. single blind procedure/
15. double blind procedure/
16. crossover procedure/
17. placebo/
18. randomi?ed controlled trial:.tw.
19. rct.tw.
20. random allocation.tw.
21. randomly allocated.tw.
22. allocated randomly.tw.
23. (allocated adj2 random).tw.
24. single blind:.tw.
25. double blind:.tw.
26. ((treble or triple) adj blind:).tw.
27. placebo:.tw.
28. prospective study/
29. or/11-28
30. case study/
31. case report.tw.
32. abstract report/ or letter/
33. or/30-32
34. 29 not 33
35. 10 and 34
CENTRAL
1. (anal or anus) in record title
2. (cancer or carcinoma or neoplasm: or tumo:) in record title
3. 1 and 2
Meeting Proceedings
1. “anal” or “anus” in record title
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Appendix 2. Methodological quality assessment.
UKCCCR
(23)

EORTC
Bartelink (24)

Sequence
generation

Blocked allocation

Pocock minimization
technique

Allocation
concealment

Central randomization
by telephone

Blinding

None reported

Central
randomization by
telephone or email
None reported

Incomplete
outcome data

All analyses were on
an intention-to-treat
basis, excluding 8
ineligible pts for
whom local failure
could not be
measured (7 not
epidermoid cancer, 1
previous anorectal
excision).
9 pts (2 RT, 7 CRT)
excluded from logrank
analyses because no
follow-up data
received.

Reported analyses
based on eligible pts.
A separate analysis
of all randomized pts
on an intention-totreat basis reached
similar conclusions.

4 pts subsequently
lost to follow-up and
censored at time of
last follow-up.

RTOG 87-04 /
ECOG 1289
Flam (25)
Randomization
scheme derived by
Zelen
NR

RTOG 98-11
Ajani (26)

None reported

No

7 randomized pts
were ineligible (3
inadequate staging, 2
poor physical
condition, 2 prior
treatment for anal
cancer, 1 no data).

19 randomized pts
excluded from all
analyses (7
inadequate data, 4 no
measurable disease, 4
metastatic disease, 4
no reason given).

38 randomized pts
not analyzed (23
ineligible, 5
withdrew consent, 2
no baseline
information, 8 no
follow-up data).

No pts lost to followup evaluation.

2-year data
incomplete for 24 pts.

Analyses by
intention-to-treat,
excluding pts who
were ineligible,
withdrew consent, or
had inadequate data.

Zelen permuted
block method
NR

Selective
outcome
reporting

No

No

No

No

Other sources
of bias

None identified

None identified

None identified

None identified

Notes: NR, not reported; pts, patients; UKCCCR, United Kingdom Coordinating Committee on Cancer Research;
EORTC, European Organisation for Research and Treatment of Cancer; RTOG, Radiation Therapy Oncology Group;
ECOG, Eastern Cooperative Oncology Group.
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Management of Squamous Cell Cancer of the Anal Canal:
EBS Development Methods and External Review Process
K Spithoff, B Cummings, D Jonker, J Biagi,
and the Gastrointestinal Cancer Disease Site Group
A Quality Initiative of the
Program in Evidence-Based Care (PEBC), Cancer Care Ontario (CCO)
Report Date: March 31, 2009
These guideline recommendations have been ENDORSED, which means that the
recommendations are still current and relevant for decision making. Please see Section 4:
Document Review Summary and Tool for a summary of updated evidence published
between 2008 and 2013, and for details on how this Clinical Practice Guideline was
ENDORSED.

THE PROGRAM IN EVIDENCE-BASED CARE
The Program in Evidence-based Care (PEBC) is an initiative of the Ontario provincial
cancer system, Cancer Care Ontario (CCO) (1). The PEBC mandate is to improve the lives of
Ontarians affected by cancer, through the development, dissemination, implementation, and
evaluation of evidence-based products designed to facilitate clinical, planning, and policy
decisions about cancer care.
The PEBC supports a network of disease-specific panels, termed Disease Site Groups
(DSGs) and Guideline Development Groups (GDGs), as well as other groups or panels called
together for a specific topic, all mandated to develop the PEBC products. These panels are
comprised of clinicians, other health care providers and decision makers, methodologists, and
community representatives from across the province.
The PEBC is well known for producing evidence-based guidelines, known as Evidencebased Series (EBS) reports, using the methods of the Practice Guidelines Development Cycle
(1,2). The EBS report consists of an evidentiary base (typically a systematic review), an
interpretation of and consensus agreement on that evidence by our groups or panels, the
resulting recommendations, and an external review by Ontario clinicians and other
stakeholders in the province for whom the topic is relevant. The PEBC has a formal
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standardized process to ensure the currency of each document, through the periodic review
and evaluation of the scientific literature and, where appropriate, the integration of that
literature with the original guideline information.
The Evidence-Based Series
Each EBS is comprised of three sections:





Section 1: Guideline Recommendations. Contains the clinical recommendations
derived from a systematic review of the clinical and scientific literature and its
interpretation by the group or panel involved and a formalized external review in
Ontario by review participants.
Section 2: Evidentiary Base. Presents the comprehensive evidentiary/systematic
review of the clinical and scientific research on the topic and the conclusions reached
by the group or panel.
Section 3: EBS Development Methods and External Review Process. Summarizes the
evidence-based series development process and the results of the formal external
review of the draft version of Section 1: Guideline Recommendations and Section 2:
Evidentiary Base.

DEVELOPMENT OF THIS EVIDENCE-BASED SERIES
Development and Internal Review
This EBS was developed by the GI DSG of the CCO PEBC. The series is a convenient and
up-to-date source of the best available evidence on the management of squamous cell cancer
of the anal canal, developed through review of the evidentiary base, evidence synthesis, and
input from external review participants in Ontario. The GI DSG is comprised of medical
oncologists, radiation oncologists, and surgeons. The GI DSG reviewed the evidence identified
by the authors and consensus was reached regarding the recommendations.
Report Approval Panel
Prior to the submission of the EBS draft report for external review, the report was
reviewed and approved by the PEBC Report Approval Panel, which consists of three members,
including an oncologist, with expertise in clinical and methodology issues. Key issues raised
by the Report Approval Panel included:
 Clinical and contextual issues raised in the Discussion section could be mentioned
briefly in Section 1 under a new heading such as “Other Considerations”.
 It should be clarified how many reviewers performed the quality appraisal of the
evidence and how disagreements were resolved.
 In the draft Target Population (Section 1), the authors indicate that the
recommendations do not apply to those who have undergone resection of their tumour
according to surgical oncologic principles. The authors should clarify if there are
competing treatment options available for the population included in this guideline or
a subset of these patients.
 There should be a disclaimer added to the discussion of radiotherapy techniques and
patient follow-up to indicate that these discussions are not based on systematic review
but are provided as context, as these topics are beyond the scope of this document.
 The discussion of HIV positive patients and T1N0 tumours deal with generalizability of
the guideline results. The default position should be that recommendations apply to
subsets unless there are compelling data to indicate otherwise.
The HIV
recommendations appear well justified; however, the T1N0 discussion leads to a
potential alternative recommendation.
The authors should clarify whether a
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systematic process was used to assemble the data for these discussions or whether
such a process was beyond the scope of this document.
Two of the trials do not appear to have an explicit primary outcome or a statistical
plan with sample size calculation. While this does not necessarily result in diminished
study quality, the authors should comment on risks for deficiencies and the statistical
power of the two trials.
The reason for not pooling the results of the UK, EORTC, and RTOG 87-04 trials has not
been sufficiently justified. The authors should consider pooling these data as a
difference in overall survival might be detected. Such an observation could provide an
additional level of importance to the final recommendations.

Modifications and Responses to Report Approval Panel Comments
The following modifications and responses were made to address key issues raised by
the Report Approval Panel:
 Brief statements on clinical and contextual issues addressed in the Discussion section
were added under a new heading in Section 1 call “Clinical Considerations”.
 It was clarified under the Methods heading that study quality appraisal was performed
by two reviewers, with disagreements resolved by consensus.
 The phrase “according to surgical oncological principles” was removed from the
statement in the Target Population that the recommendations do not apply to patients
who have undergone surgical resection of their tumour.
 Disclaimers were added to Section 1 and the Discussion in Section 2 to clarify that the
data radiotherapy techniques, patient follow-up, and management of T1N0 tumours
were not collected systematically. Review of non-randomized evidence for these
issues was beyond the scope of this document and these issues are discussed for
context only.
 A sentence was added to Section 2 to indicate that two trial reports did not specify a
primary outcome or sample size calculation.
 The Gastrointestinal DSG did not consider the pooling of the RTOG 87-04 trial
comparing RT with 5FU/MMC vs. 5FU alone with the two trials comparing CRT vs. RT
alone to be appropriate. Survival data from the UK and EORTC trials were pooled;
however, the hazard ratio estimate was statistically non-significant. The pooled
mortality hazard ratio was added to the text of the Results section.
External Review by Ontario Clinicians
The PEBC external review process is two-pronged and includes a targeted peer review
that is intended to obtain direct feedback on the draft report from a small number of
specified content experts and a professional consultation that is intended to facilitate
dissemination of the final guidance report to Ontario practitioners.
Following the review and discussion of Section 1: Guideline Recommendations and
Section 2: Evidentiary Base of this EBS and the review and approval of the report by the PEBC
Report Approval Panel, the GI DSG circulated Sections 1 and 2 to external review participants
for review and feedback. Box 1 summarizes the draft recommendations and supporting
evidence developed by the GI DSG.
BOX 1:
DRAFT RECOMMENDATIONS (approved for external review December 15, 2008)
 For all stages of localized squamous cell cancer of the anal canal, concurrent CT
and RT is recommended over RT alone to improve local control and decrease
colostomy rates.
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The optimal CT drug combination for squamous cell cancer of the anal canal is 5fluorouracil (5FU) plus mitomycin C (MMC), given concurrently with radiation
treatment.
At this time, induction CT before concurrent CT and RT should be considered an
investigational approach.
It is the expert opinion of the Gastrointestinal Cancer Disease Site Group (GI
DSG) that HIV-positive patients with squamous cell cancer of the anal canal
should be managed in the same way as patients without known HIV. Treating
physicians should be aware that a greater than average risk of toxicity is
possible.

QUALIFYING STATEMENTS
 No randomized trials were identified that addressed the management of
squamous cell cancer of the anal canal in HIV-positive patients. See the
Discussion in Section 2 for a description of non-randomized data available on this
topic.
 Only two randomized controlled trials (RCTs) have included patients with T1
lesions of the anal canal, and results are not reported by disease stage. See the
Discussion in Section 2 for further discussion on management of patients with
T1N0 disease.
Methods
Targeted Peer Review: During the guideline development process, 10 targeted peer
reviewers from Ontario or Canada considered to be clinical and/or methodological experts on
the topic were identified by the working group. One of the reviewers identified by the
working group suggested a colleague from outside of Canada who should be considered for
inclusion in the targeted review process. Several weeks prior to completion of the draft
report, the nominees were contacted by email and asked to serve as reviewers. Five
reviewers agreed and the draft report, and a questionnaire were sent via email for their
review.
The questionnaire consisted of items evaluating the methods, results, and
interpretive summary used to inform the draft recommendations and whether the draft
recommendations should be approved as a guideline. Written comments were invited. The
questionnaire and draft document were sent out from January 9 to 15, 2009. Follow-up
reminders were sent at two weeks (email) and at four weeks (telephone call). The
Gastrointestinal DSG reviewed the results of the survey.
Professional Consultation: Feedback was obtained through a brief online survey of health care
professionals who are the intended users of the guideline. Gastrointestinal medical
oncologists, radiation oncologists, and surgeons from Ontario in the PEBC database were
contacted by email to inform them of the survey. Participants were asked to rate the overall
quality of the guideline (Section 1) and whether they would use and/or recommend it.
Written comments were invited. Participants were contacted by email and directed to the
survey website where they were provided with access to the survey, the guideline
recommendations (Section 1) and the evidentiary base (Section 2). The notification email
was sent on January 22, 2009. The consultation period ended on February 15, 2009. The
Gastrointestinal DSG reviewed the results of the survey.
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Results
Targeted Peer Review: Five responses were received from five reviewers. Key results of the
feedback survey are summarized in Table 6.
Table 6. Responses to nine items on the targeted peer reviewer questionnaire.
Lowest
Quality
(1)

Question

(2)

(5)

(6)

Highest
Quality
(7)

2

2

1

1

3

1

2

2

1

3

1

1

2

1

3

1

(6)

Strongly
Agree
(7)

2

2

2

2

(3)

(4)

1. Rate the guideline development methods.
2. Rate the guideline presentation.
3. Rate the guideline recommendations.

1

4. Rate the completeness of reporting.
5. Does this document provide sufficient
information to inform your decisions? If not,
what areas are missing?
6. Rate the overall quality of the guideline
report.

1
Strongly
Disagree
(1)

(2)

7. I would make use of this guideline in my
professional decisions.
8. I would recommend this guideline for use in
practice.

(3)

1
1

(4)

(5)

9. What are the barriers or enablers to the implementation of this guideline report?
Responses are compiled in the comments section below.

Summary of Written Comments
The main points contained in the written comments were:
Guideline development methods
 Two reviewers commented favourably on the guideline development methods. One
reviewer commented that including only literature published in English limits the
guideline.
Guideline presentation
 Three reviewers commented that the review was very well written and organized.
Completeness of reporting
 One reviewer commented that reporting was complete.
 The literature review finishes in June 2008 and misses one important oral presentation
in September 2008 at ESTRO (report of a French trial on induction and boost RT dose
variation) that impacts the recommendations (3). The trial showed no difference
either by induction CT or higher boost RT dose. T he results are equivalent or superior
to the MMC arm of the RTOG 98-11 study (4).
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The Introduction section should refer to data from Scotland, Denmark, and the US
showing a doubling of anal cancer incidence in the last 15 years (6,7).
The Discussion section states that survival rates are similar between radical resection
and primary CRT, making reference to a study by Myerson et al (19). This should be
corrected to state that survival rates are either similar or superior with CRT.
One reviewer suggested that the authors include additional references on HIV positive
patients (8), RT techniques (9-12), and toxicity for pelvic RT (13). Five additional
references were also suggested for inclusion (14-18).
Two reviewers suggested including additional information on RT techniques such as
intensity-modulated radiation therapy (IMRT) and conformal therapy.
One reviewer suggested the addition of a sentence indicating that the ACCORD-3 trial
together with the CALGB 9281 are not showing any benefits for induction CT, prior to
CRT for advanced lesions.

Guideline recommendations
 One reviewer commented that the recommendations were clear and simple. A second
reviewer commented that while some recommendations are accurate, others are
arbitrary and do not reflect the literature or the lack of literature.
 One reviewer suggested that the authors should wait for the published results from the
ACCORD-3 trial and/or the UK ACT-II trial to make any comments regarding cisplatin
and MMC. Alternatively, a suggestion was made to add a qualifying statement such as:
“Results of ACT-II will give us a better understanding of the difference in outcomes
between cisplatin and MMC” (5). The recommendation should be that at the present
time in the North American context, RT with 5FU/MMC seems superior to 5FU/cisplatin
in terms of colostomy free survival only but this is at the price of higher toxicity.
 One reviewer commented that, while HIV-positive patients can be treated with
combined CRT, the specific regimen cannot be defined whether it is 5FU/MMC or
5FU/cisplatin or whether the dose of both CT and RT should be reduced. It should be
mentioned that the optimal regimen is yet to be defined for those patients.
Management should be kept to teams with relatively large volume of patients because
of the higher toxicity.
 One reviewer commented that a note on dose response should be included in the text
such as, “The North-American standard is likely 54 Gy and the European standard is 60
Gy to gross volume and at this point in time there is no benefit to go beyond 65 Gy for
advanced lesions (> 5 cm) for local control.” A note on the possibility of a lesser dose
for HIV patients (around 50 Gy to gross disease) may be appropriate.
 One reviewer commented that T1NO patients were excluded from four of the phase III
trials of combined CRT, and the recent article by Ajani (14) showed a relationship
between tumour size and outcomes irrespective of the CT regimen. The toxicity is
likely to be greater, there is no known benefit in terms of survival, and most of these
patients were excluded from CRT and are still treated by RT alone. The current
conclusion regarding management of T1N0 patients does not reflect the literature. It
would be more appropriate to state that either RT alone or CRT are valid alternatives
and the treatment should be individualized and that there is no data suggesting CRT
should be the standard.
The comment in the Discussion that patients with
contraindications to RT or CT should be managed following discussion in a
multidisciplinary team should be removed.
 One reviewer requested a recommendation on dose and number of chemotherapy
cycles for early stage tumours (T1).
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One reviewer commented that guidance on management of patients who develop
metastatic disease would be helpful.

Barriers or enablers to the implementation of this guideline report
 Two reviewers commented that there are no barriers to implementation. One of the
reviewers commented that the guidelines reflect current practice and are not
controversial.
General comments
 One reviewer commented that the guidelines should be used across the country.
Professional Consultation: Seven responses were received. Key results of the feedback survey
are summarized in Table 7.
Table 7. Responses to four items on the professional consultation survey.
General Questions: Overall Guideline
Assessment
1. Rate the overall quality of the guideline report.

Lowest
Quality
(1)

Strongly
Disagree
(1)

(2)

(3)

(4)

(5)

(6)

Highest
Quality
(7)

2

3

2

(5)

(6)

Strongly
Agree
(7)

2. I would make use of this guideline in my
professional decisions.

1

4

2

3. I would recommend this guideline for use in
practice.

2

3

2

(2)

(3)

(4)

4. What are the barriers or enablers to the implementation of this guideline report?
Responses are compiled in the comments section below.

Summary of Written Comments
The main points contained in the written comments were:
 Four responders indicated that there are no barriers to implementation of this
guideline report, and one responder commented that the recommendations reflect
current standard of practice.
 One responder indicated that most patients are likely referred to a cancer centre
because cancer of the anal canal is an uncommon malignancy requiring specialist care.
In contrast, another responder indicated that most patients are referred to general
surgeons and familiarization of the guideline contents should be directed at general
surgeons to ensure that patients are sent for appropriate therapy.
 One responder comments that the guideline report was a well-structured review.
 Two responders commented on the recommendations regarding treatment of HIV
positive patients. One responder commented that the guideline recommendation to
give the same treatment despite CD4 counts was contrary to the responder’s current
understanding and the guideline, if approved, would provide evidence to treat such
patients with CRT despite low CD4 counts. The second responder stated that the
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section on HIV positive patients should not be included in the guideline since the
summarised suggestion is limited by poor quality retrospective data.
One responder commented that the guideline is too generalized and does not address
particular group of patients (e.g., transitional zone cancer and cancer involving anal
skin and anal verge). The data on which this guideline is based are very limited, likely
reflecting the lower incidence of anal cancer.

Modifications/Responses
As a result of the feedback received from the Targeted Review and Professional
Consultation processes, the following responses were made by the authors:
 The original literature search cut-off date of June 2008 was maintained. The abstract
report of the ACCORD-3 trial presented at ESTRO in September 2008 is not clear and
lacks sufficient detail.
 The authors did not feel that it was necessary to reference anal cancer incidence data
from Scotland, Denmark, and the United States. The Introduction in Section 2
provides epidemiologic data, including increase in incidence.
 The authors did not agree with the reviewers’ interpretation that the study by Myerson
et al (19) demonstrates similar or superior survival results for CRT compared with
radical surgery. The study demonstrated similar outcomes between treatment groups
and the range of outcomes in comparisons of non-randomized studies is wide.
 Additional references suggested for inclusion by one reviewer were reviewed and
included in the Discussion of Section 2 where appropriate.
 Commentary on the radiation techniques of conformal therapy and IMRT was added to
the Discussion in Section 2.
 Additional information was added to the Ongoing Trials section in Section 2 to show
the questions that each of the ongoing trials will answer. The authors did not feel
that it was practical to wait for the results of these trials to be published before
making recommendations on cisplatin and MMC or induction therapy.
 The authors did not feel that there was evidence to support the reviewer’s suggestion
that management of HIV-positive patients be limited to teams with relatively large
volume of patients. Volume-related outcomes were beyond the scope of this review.
 RT doses are not standard but depend on physician preference. A sentence was added
to refer readers to the summary Table 1 for the RT schedules used in the randomized
trials. The authors did not feel that the addition of a statement on the possibility of a
lesser dose for HIV-positive patients was necessary or supported by strong evidence.
 The wording of the final paragraph under the heading “T1N0 lesions” in the Discussion
of Section 2 was modified to state that there is some evidence to support lower doses
of RT and CT for T1 lesions than those given in randomized trials and that some
experts consider RT alone to be adequate. The comment that patients with
contraindications to RT or CT should be managed following discussion in a
multidisciplinary team was removed.
 The Target Population in Section 1 was modified to state that the management of
patients who later develop extra-pelvic metastases is not addressed in this guideline.
 A brief paragraph on perianal cancer was added to the Discussion in Section 2.
 The authors did not feel that additional discussion on whether 5FU/cisplatin or
reduced doses would be indicated for HIV-positive patients was necessary.
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Conclusion
This EBS report reflects the integration of feedback obtained through the external
review process with final approval given by the GI DSG and the Report Approval Panel of the
PEBC. Updates of the report will be conducted as new evidence informing the question of
interest emerges.
For a complete list of the Gastrointestinal Cancer Disease Site Group members,
please visit the CCO website at: https://www.cancercareontario.ca/en/guidelinesadvice/types-of-cancer/gastrointestinal
Funding
The PEBC is a provincial initiative of Cancer Care Ontario supported by the Ontario Ministry of Health
and Long-Term Care through Cancer Care Ontario. All work produced by the PEBC is editorially
independent from its funding source.
Copyright
This report is copyrighted by Cancer Care Ontario; the report and the illustrations herein may not be
reproduced without the express written permission of Cancer Care Ontario. Cancer Care Ontario
reserves the right at any time, and at its sole discretion, to change or revoke this authorization.
Disclaimer
Care has been taken in the preparation of the information contained in this report. Nonetheless, any
person seeking to apply or consult the report is expected to use independent medical judgment in the
context of individual clinical circumstances or seek out the supervision of a qualified clinician. Cancer
Care Ontario makes no representation or guarantees of any kind whatsoever regarding the report
content or use or application and disclaims any responsibility for its application or use in any way.
Contact Information
For further information about this report, please contact:
Dr. Rebecca Wong, Co-Chair, Gastrointestinal Cancer Disease Site Group
Princess Margaret Hospital, University Health Network, Radiation Medicine Program
610 University Avenue, Toronto, Ontario, M5G 2M9
Phone: 416-946-2126; Fax: 416-946-6561,
or
Dr. Jim Biagi, Co-Chair, Gastrointestinal Cancer Disease Site Group
Cancer Centre of Southeastern Ontario, Kingston General Hospital
25 King St W, Kingston, ON, K7L-5P9
Phone: 613-544-2630 ext. 4502; Fax: 613-546-8209
For information about the PEBC and the most current version of all reports, please visit the CCO
website at http://www.cancercare.on.ca/ or contact the PEBC office at:
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Evidence-Based Series #2-8 version 2: Section 4

A Quality Initiative of the
Program in Evidence-Based Care (PEBC), Cancer Care Ontario (CCO)

Management of Squamous Cell Cancer of the Anal Canal
Guideline Review Summary
Biagi J, Keshavarz H, and the Gastroinstestinal Cancer Disease Site Group
Review Date: September 19, 2013
The March 2009 guideline recommendations are

ENDORSED
This means that the recommendations are still current and relevant for decision making.

OVERVIEW
Evidence-based Series History
This guidance document was originally released by the Program in Evidence-Based
Care, Cancer Care Ontario, in March 2003. In June 2013, the PEBC guideline update
strategy was applied, and the new updated document released in February 2014. The
Summary and the Full Report in this version are the same as in the June 2003 version,
with the exception of a description of the new evidence and an impact statement,
both below.
Update Strategy
Using the Document Assessment and Review Tool at the end of this report, the PEBC
update strategy includes an updated search of the literature, review and
interpretation of the new eligible evidence by clinical experts from the authoring
guideline panel, and consideration of the guideline and its recommendations in
response to the new available evidence.
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DOCUMENT ASSESSMENT AND REVIEW RESULTS
Questions Considered
1. Does the addition of chemotherapy (CT) to radiotherapy (RT) improve outcome for
patients with SCC of the anal canal?
2. What are the optimal CT drugs for the treatment of patients with squamous cell cancer of
the anal canal?
3. Does the use of induction CT before concurrent CT and RT improve outcomes for patients
with squamous cell cancer of the anal canal?
4. What is the best management for patients with SCC of the anal canal who are HIV
positive?

Literature Search and New Evidence
The new search (2008 to June 2013) yielded five relevant new publications. Brief
results of these publications are shown in the Document Review Tool at the end of
this report .
Impact on Guidelines and Its Recommendations
The new data supports the existing recommendations. However, evidence on the
strategy of maintenance chemotherapy was not available at the time of first
publication. Subsequently, James et al. 2013 (ACT II), studied maintenance
chemotherapy versus none following chemoradiation and found that maintenance
chemotherapy does not improve overall survival or colostomy-free survival.
Therefore, maintenance chemotherapy following chemoradiation is not recommended
in the management of squamous cell carcinoma of the anal canal. In addition,
updated data on RTOG 98-11 shows OS/PFS advantage for 5FU/MMC (Gunderson et al.,
2012).This long tem follow up confirming survival advantage validates the recommendation of
5FU plus MMC.

Hence, the Gastrointestinal Cancer DSG ENDORSE the 2009 recommendations.
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Number and title of document 2-8: Management of Squamous Cell Cancer of the Anal Canal
under review
Current Report Date
March 31, 2009
Clinical Expert

Jim Biagi

Research Coordinator

Homa Keshavarz

Date Assessed

November 27th, 2012

Approval Date and Review Outcome ENDORSED
(once completed)
Original Question(s):
1. Does the addition of chemotherapy (CT) to radiotherapy (RT) improve outcome for patients with SCC
of the anal canal?
2. What are the optimal CT drugs for the treatment of patients with squamous cell cancer of the anal
canal?
3. Does the use of induction CT before concurrent CT and RT improve outcomes for patients with
squamous cell cancer of the anal canal?
4. What is the best management for patients with SCC of the anal canal who are HIV positive?
Target Population:
Adult patients (≥18 years) with a primary diagnosis of biopsy-proven squamous cell cancer of the anal
canal, including basaloid, cloacogenic and transitional cell tumours.
Study Section Criteria:
Inclusion Criteria:
1. Fully published reports or abstracts of RCTs (double or single blind, or open label).
2. Adult patients (≥18 years) with SCC of the anal canal, including basaloid, cloacogenic and
transitional cell tumours. Studies that included patients with tumours of the anal margin in addition
to patients with tumours of the anal canal were not excluded. Studies that dealt only with SCC of
the anal margin (perianal skin) were not included.
3. Studies comparing concurrent systemic CT and RT with RT alone or those comparing one or more CT
regimens in combination with RT.
4. Studies had to report at least one outcome of interest. Primary outcomes were colostomy rates and
local failure. Secondary outcomes were OS, DFS, acute and late AEs and QOL.
Exclusion Criteria:
1. Published in a language other than English.
2. Abstracts presenting only preliminary data.
3. Reports of RCTs published in the form of letters or editorials.
4. Studies of patients with previous surgical resection of their anal tumour or patients treated for
recurrent tumours.
Updated Search Details:
 MEDLINE – July 2008 to June 2013
 EMBASE – 2008 to June 2013
 ASCO, ASCO GI – 2009-2013 (Annual Meeting and GI Symposium). 69 abstracts were reviewed but none were
included
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Brief Summary/Discussion of New Evidence:
There were 54 hits in MEDLINE, 17 hits in EMBASE and 54 hits from ASCO/ASCO GI conferences. Of these
4 were deemed eligible that comprised of 1 abstract, 2 fully published RCTs and 1 QOL paper from an
included RCT. There was also one relevant systematic review but the inclusion criteria stipulate the
inclusion of RCTs only.
Table of evidence – efficacy outcomes
Trial
UKCCCR/ACT 1
Northover 2010

ACCORD 03
Peiffert 2012

Treatment
allocation

N

RT + 5FU + MMC
RT

292
285

Induction CT + CRT
CRT alone

150
157

Colostomy
rate
24%a
40%a

NR

Local or locoregional
failure
3-year
29.7%b
53.4%b

Overall survival
3-year
64.6%c
60.00%c

HR = 0.46 (95% CI – 0.350.60); p<0.001

HR 0.86 (0.701.04), p = 0.12

NR

5-year
74.5%

Disease-free
survival
NR

NR

71%
p=0.81
EORTC
Bartelink, 1997

RTOG* 98-11
Ajani, 2008

RT + 5FU + MMC
RT

RT + 5FU + MMC
RT + 5FU + cisplatin

51
52

5-year
28%d
60%d

5-year
32%b,d,e
48%b,d,e

5-year
58%d
53%d

log rank p=0.02

log rank p=0.17

324
320

log
rank
p=0.002
5-year
10%
19%

5-year
25%b
33%b

5-year
75%
70%

5-year
60%
54%

log-rank
p=0.02
HR=1.68
(95%
CI
1.07-2.65)
5-year
12%
17%
p=0.074

log rank p=0.07
HR=1.32 (95% CI 0.98-1.78)i

log rank p=0.10
HR=1.28 (95% CI
0.90-1.84)j

log
rank
p=0.17
HR=1.20 (95%
CI 0.93-1.55)j

5-year
20%
26%
p=0.087

5-year
78%
71%
log rank p=0.026

5-year
68%
58%
log
rank
p=0.006

NR

RTOG*
98-11 update
Gunderson 2011

RT/5FU/MMC
RT/5FU/cisplatin

325
324

ACT II
James, 2013

RT/5FU/MMC

246

23%k

RT/5FU/cisplatin

246

26%k

226

23%k

RT/5FU/MMC
maintenance
5FU/cisplatin

+

RT/5FU/cisplatin
maintenance
5FU/cisplatin

+

222

22%k

5-year
Cisplatin: 77%
MMC: 79%
HR=1.05 (95% CI
0.80-1.38)

NRf

NRl

Maintenance: 76%
No maintenance:
79%
HR=1.07 (95% CI
0.81-1.41)

*note: long term follow-up data of RTOG 98-11
N, number of patients evaluated; UKCCCR, United Kingdom Coordinating Committee on Cancer Research; EORTC, European Organisation for
Research and Treatment of Cancer; RTOG, Radiation Therapy Oncology Group; ECOG, Eastern Cooperative Oncology Group; 5FU, 5fluorouracil; MMC, mitomycin M; HR, hazard ratio; CI, confidence interval; RR, relative risk
a
b

Not discussed directly in trial report.
Locoregional failure.
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c

Cancer-specific survival: 72% (RT/5FU/MMC) vs. 61% (RT) at three years.
Estimated from Kaplan-Meier curves.
e
Successful surgery for residual disease after RT or CRT was considered “control”.
f
Progression-free survival (estimated from Kaplan-Meier curves): 60% (RT/5FU/MMC) vs. 42% (RT) at five years (log-rank p=0.05).
g
Multivariate Cox proportional hazards model adjusted for nodal status, histology, and primary tumour size.
h
Local failure.
i
Time to locoregional failure.
j
Multivariate Cox proportional hazards model adjusted for sex, clinical nodal status, and tumour diameter.
k
Post-treatment colostomy plus pre-treatment colostomy not reversed within 8 months from start of treatment.
l
5-year PFS: MMC 69% vs. cisplatin 69%; maintenance 70% vs. no maintenance 69%.
d

Table of evidence - adverse effects
Trial

Comparison

Acute adverse effects
Early morbidity: 47.9% vs. 38.6% (p=0.03)

UKCCCR/ACT 1
Northover 2008

RTOG 98-11
Ajani/Gunderson
2011
ACCORD
03
Peiffert 2012

RT + 5FU + MMC vs.
RT

Low WBC: 6.5% vs. 0%
Low platelets: 4.8% vs. 0%
Overall skin toxicity: 31.8% vs. 27%
Severe skin toxicity: 17.1% vs. 13.7%
Overall GI toxicity: 15.8% vs. 13.7%
Severe GI toxicity: 4.8% vs. 1.8%
Overall GU toxicity: 6.8% vs. 4.6%
Severe GU toxicity: 1.0% vs. 0.4%

Late adverse effects
Late morbidity: 41.8% vs. 37.9%
(p=0.39)
Skin toxicity 20.2% vs. 16.5%
GI toxicity 28.8% vs. 27.0%
GU toxicity 6.2% vs. 6.7%
Other 7.9% vs. 4.9%

RT + 5FU + MMC vs.
RT + 5FU + cisplatin

2 deaths attributed to CT
Severe hematologic: 61% vs. 42% (p<0.001)
Severe non-hematologic: 73% vs. 72%(p=0.81)
Overall: 86% vs. 81% (p=0.12)

Severe long-term toxicity:
11% vs. 10%

Induction CT + CRT

Not reported by treatment group.

Not reported by treatment group.

Skin toxicity not significantly different
Diarrhea not significantly different

Anal damage:
Ulcer: 9 pts vs. 2 pts
Fistula: 2 pts vs. 3 pts
Perforation: 2 pts vs. 2 pts
Rectal stenosis requiring surgery: 3 pts vs. 2
pts
Skin ulceration: 3 pts vs. 2 pts
Severe fibrosis: 3 pts vs. 4 pts

CRT alone

EORTC
Bartelink 1997

RT + 5FU + MMC vs.
RT

1 pt in CRT arm had severe mucosal
reaction, diarrhea, bone marrow depression
and died of septicemia.
Severe diarrhea: 10 pts vs. 4 pts
Severe skin reactions: 28 pts vs. 26 pts

RTOG
87-04/
ECOG 1289
Flam,1996

ACT II
James, 2013

RT + 5FU + MMC vs.
RT + 5FU

RT/5FU/MMC vs.
RT/5FU/cisplatin

Acute toxicity: 20% vs. 7% (p<0.001)
Acude Hematologic: 18% vs. 3% (p<0.001)
Acude Non-hematologic: 7% vs. 4% (p=0.63)
GI toxicity: not significantly different
Skin toxicity: not significantly different
Mucous membrane toxicity:
not significantly different
Thrombocytopenia: more in MMC arm
but no significant bleeding
complications
During CRT (n=940)
Severe non-hematologic: 62% vs. 68%
Severe hematologic: 26% vs. 16%
Any severe toxic effect: 71% vs. 72%
During maintenance therapy (n=448)
Severe non-hematologic: 14% vs. 15%
Severe hematologic: 4% vs. 3%
Any severe toxic effect: 17% vs. 18%

Severe toxicity-free interval (early or late):
log-rank p=0.21
Late toxicity: 5% vs. 1% (p=0.26)
Grade 4 toxicity (acute or late):
23% vs. 7% (p<0.001)
Grade 5 toxicity (acute or late):
3% vs. 0.7% (p<0.001)

NR
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Quality of Life - An analysis of preliminary quality of life data for the ACCORD 03 trial reported
significant improvement in emotional function, global health status, insomnia, constipation, appetite
loss, pain and intestinal function two months after treatment compared with pre-treatment scores
(Tournier-Rangeard 2008).
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Instructions. For each document, please respond YES or NO to all the questions below. Provide an
explanation of each answer as necessary.
1. Does any of the newly identified evidence, on
No
initial review, contradict the current
recommendations, such that the current
recommendations may cause harm or lead to
unnecessary or improper treatment if followed?
a.Yes
2. On initial review,
a. Does the newly identified evidence support
the existing recommendations?
b. Do the current recommendations cover all
relevant subjects addressed by the evidence,
such that no new recommendations are
necessary?

b. No. While the recommendations are upheld by
the new evidence, an additional finding from
James et al supports that we include a statement
about maintenance chemotherapy: in a 2x2
factorial design, maintenance chemotherapy versus
none was studied, with the conclusion that
maintenance chemotherapy does not add to OS or
colo-FS and therefore cannot be recommended.
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3. Is there a good reason (e.g., new stronger
No
evidence will be published soon, changes to
current recommendations are trivial or address
very limited situations) to postpone updating
the guideline? Answer Yes or No, and explain if
necessary:
4. Do the PEBC and the DSG/GDG responsible for
N/A
this document have the resources available to
write a full update of this document within the
next year?
Review Outcome
ENDORSED
DSG/GDG Approval Date

November 3rd, 2013

DSG/GDG Commentary
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Literature Search Strategy: June 2013 Update
MEDLINE
1. exp anus neoplasms/
2. ((neoplas: or carcinoma: or cancer: or tumo?r:) adj3 (anal or anus)).mp.
3. or/1-2
4. exp drug therapy/
5. exp radiotherapy/
6. exp combined modality therapy/
7. (chemotherapy or radiotherapy or radiation or chemoradi: or irradiation).mp.
8. (mitomycin or cisplat: or 5FU or 5-FU or fluorouracil).mp.
9. or/4-8
10. 3 and 9
11. Meta-Analysis as topic/
12. meta analy$.tw.
13. metaanaly$.tw.
14. meta analysis.pt.
15. (systematic adj (review$1 or overview$1)).tw.
16. exp Review Literature as topic/
17. or/11-16
18. cochrane.ab.
19. embase.ab.
20. medline.ab.
21. pubmed.ab.
22. (psychlit or psyclit).ab.
23. (psychinfo or psycinfo).ab.
24. (cinahl or cinhal).ab.
25. science citation index.ab.
26. bids.ab.
27. cancerlit.ab.
28. or/18-27
29. reference list$.ab.
30. bibliograph$.ab.
31. hand-search$.ab.
32. relevant journals.ab.
33. manual search$.ab.
34. or/29-33
35. selection criteria.ab.
36. data extraction.ab.
37. 35 or 36
38. review.pt.
39. 37 and 38
40. comment.pt.
41. letter.pt.
42. editorial.pt.
43. animal/
44. human/
45. 43 not (43 and 44)
46. or/40-42,45
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47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

17 or 28 or 34 or 39
47 not 46
Randomized controlled trials as topic/
randomized controlled trial.pt.
random allocation/
Double blind method/
Single blind method/
clinical trial.pt.
exp clinical trials as topic/
or/49-55
(clinic$ adj trial$1).tw.
((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3)).tw.
Placebos/
Placebo$.tw.
Randomly allocated.tw.
(allocated adj2 random).tw.
random:.tw.
or/57-63
56 or 64
Case report.tw.
Letter.pt.
Historical article.pt.
or/66-68
65 not 69
70 or 48
10 and 71
(200806: or 200807: or 200808: or 200809: or 20081: or 2009: or 201:).ed.
2013:.dc.
73 or 74
72 and 75

EMBASE
1. exp anus tumor/
2. ((neoplasm: or carcinoma or cancer) adj3 (anal or anus)).mp.
3. or/1-2
4. exp drug therapy/
5. exp radiotherapy/
6. multimodality cancer therapy/
7. (chemotherapy or radiotherapy or radiation or chemoradi: or irradiation).mp.
8. (mitomycin or cisplat: or 5FU or 5-FU or fluorouracil).mp.
9. or/4-8
10. 3 and 9
11. exp Meta Analysis/
12. ((meta adj analy$) or metaanalys$).tw.
13. (systematic adj (review$1 or overview$1)).tw.
14. or/11-13
15. cancerlit.ab.
16. cochrane.ab.
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

embase.ab.
(psychlit or psyclit).ab.
(psychinfo or psycinfo).ab.
(cinahl or cinhal).ab.
science citation index.ab.
bids.ab.
or/15-22
reference lists.ab.
bibliograph$.ab.
hand-search$.ab.
manual search$.ab.
relevant journals.ab.
or/24-28
data extraction.ab.
selection criteria.ab.
30 or 31
review.pt.
32 and 33
letter.pt.
editorial.pt.
animal/
human/
37 not (37 and 38)
or/35-36,39
14 or 23 or 29 or 34
41 not 40
clinical trial/
randomized controlled trial/
randomization/
single blind procedure/
double blind procedure/
crossover procedure/
placebo/
randomi?ed controlled trial$.tw.
rct.tw.
random allocation.tw.
randomly allocated.tw.
allocated randomly.tw.
(allocated adj2 random).tw.
single blind$.tw.
double blind$.tw.
((treble or triple) adj blind$).tw.
placebo$.tw.
Prospective study/
or/43-60
Case study/
case report.tw.
abstract report/ or letter/
or/62-64
61 not 65
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67. 10 and 66
68. (2008: or 2009: or 201:).ew.
69. 67 and 68
ASCO Meeting Proceedings:
In title: anal or anus

OUTCOMES DEFINITIONS
1. ARCHIVED – An archived document is a document that will no longer be tracked or updated
but may still be useful for academic or other informational purposes. The document is moved
to a separate section of the Web site and each page is watermarked with the phrase
“ARCHIVED”.
2. ENDORSED – An endorsed document is a document that the DSG/GDG has reviewed for
currency and relevance and determined to be still useful as guidance for clinical decision
making. A document may be endorsed because the DSG/GDG feels the current
recommendations and evidence are sufficient, or it may be endorsed after a literature search
uncovers no evidence that would alter the recommendations in any important way.
3. DELAY – A Delay means that there is reason to believe new, important evidence will be
released within the next year that should be considered before taking further action.
4. UPDATE – An Update means that the DSG/GDG recognizes that there is new evidence that
makes changes to the existing recommendations in the guideline necessary but these changes
are more involved and significant than can be accomplished through the Document
Assessment and Review process. The DSG/GDG will rewrite the guideline at the earliest
opportunity to reflect this new evidence. Until that time, the document will still be available
as its existing recommendations are still of some use in clinical decision making.
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