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Siegel RL, Miller KD, Jemal A. Cancer statistics, 2018.
CA Cancer J Clin. 2018;68(1):7-30
Viens LJ, Henley SJ, Watson M, et al. Human
Papillomavirus-Associated Cancers - United States,
2008-2012. MMWR Morb Mortal Wkly Rep.
2016;65(26):661-666

Review/OtherDx
Review/OtherDx

N/A

Cancer statistics report

N/A

4

38,792 total patients
2,3000 women
15,793 men

To estimate the incidence of HPV-associated cancers in
the US from 2008-2012 and impact of HPV vaccine using
CDC's National Program of Cancer Registries and the
National Cancer Institute's Surveillance, Epidemiology,
and End Results program analysis .

4

3.

Hoots BE, Palefsky JM, Pimenta JM, Smith JS. Human
papillomavirus type distribution in anal cancer and anal
intraepithelial lesions. Int J Cancer. 2009;124(10):23752383

Review/OtherDx

1,824 cases

To estimate the prevalence of HPV 16/18 in invasive anal
cancer, HSIL, and LSIL

4.

Machalek DA, Poynten M, Jin F, et al. Anal human
papillomavirus infection and associated neoplastic lesions
in men who have sex with men: a systematic review and
meta-analysis. Lancet Oncol. 2012;13(5):487-500.

Review/OtherDx

53 studies

To assess available data bases in a systematic review
for meta-analysis to estimate incidence of anal HSIL in
men who have sex with men that can inform pre-cancer
screening programs

During 2008-2012, an average of 38,793 HPVassociated cancers were diagnosed annually,
including 23,000 (59%) among females and 15,793
(41%) among males. By multiplying these counts by
the percentages attributable to HPV, CDC
estimated that approximately 30,700
new cancers were attributable to HPV, including
19,200 among females and 11,600 among males.
Cervical precancers can be detected through
screening, and treatment can prevent progression
to cancer; HPV vaccination can prevent infection
with HPV types that cause cancer at cervical and
other sites (3). Vaccines are available for HPV types
16 and 18, which cause 63% of all HPVassociated cancers in the United States, and for
HPV types 31, 33, 45, 52, and 58, which cause an
additional 10%. Among the oncogenic HPV types,
HPV 16 is the most likely to both persist and to
progress to cancer. The impact of these primary
and secondary prevention interventions can be
monitored using surveillance data from populationbased cancer registries.
A systematic review was conducted of
HPV type distribution in anal cancer and anal highgrade and low-grade squamous intraepithelial
lesions (HSIL and LSIL). A Medline search of
studies using PCR or hybrid capture for HPV DNA
detection was completed. A total of 1,824 cases
were included: 992 invasive anal cancers, 472 HSIL
cases and 360 LSIL cases. Crude HPV prevalence
in anal cancer, HSIL, and LSIL was 71, 91 and
88%, respectively. HPV16/18 prevalence was 72%
in invasive anal cancer, 69% in HSIL and 27% in
LSIL. The HPV 16 and/or 18 prevalence in
invasive anal cancer cases was similar to that
reported in invasive cervical cancer.
53 studies met the inclusion criteria, including 31
estimates of HPV prevalence, 19 estimates of
cytological abnormalities, eight estimates of
histological abnormalities, and nine estimates
of anal cancer incidence. Data for incident HPV and
high-grade AIN were scarce. In HIV-positive men,
the pooled prevalence of anal HPV-16 was 35·4%
(95% CI 32·9-37·9). In the only published estimate,
incidence of analHPV-16 was 13·0% (9·6-17·6),
and clearance occurred in 14·6% (10·2-21·2)
of men per year. The pooled prevalence of

2.
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5.

Lin C, Franceschi S, Clifford GM. Human papillomavirus
types from infection to cancer in the anus, according to
sex and HIV status: a systematic review and metaanalysis. Lancet Infect Dis. 2018;18(2):198-206.

ARS Appropriate Use Criteria

Study Type

Review/OtherDx

Patients/Events

95 studies

Study Objective (Purpose of Study)

To assess available data bases in a systematic review
for meta-analysis to estimate incidence of HPV
prevalence across the full spectrum of anal diagnoses,
from normal cytology to anal cancer and assess the main
outcome of type-specific HPV prevalence ratios [P,
calculated across strata of anal diagnoses, gender,
or HIV status

2

Study Results
histological high-grade AIN was 29·1% (22·8-35·4)
with incidences of 8·5% (6·9-10·4) and 15·4%
(11·8-19·8) per year in two estimates. The
pooled anal cancer incidence was 45·9 per
100,000 men (31·2-60·3). In HIV-negative men, the
pooled prevalence of anal HPV-16 was 12·5% (9·815·4). Incidence of HPV-16 was 11·8% (9·2-14·9)
and 5·8% (1·9-13·5) of men per year in two
estimates. The pooled prevalence of histological
high-grade AIN was 21·5% (13·7-29·3), with
incidence of 3·3% (2·2-4·7) and 6·0% (4·2-8·1) per
year in two estimates. Anal cancer incidence was
5·1 per 100,000 men (0-11·5; based on two
estimates). There were no published estimates of
high-grade AIN regression
95 studies were identified from the search,
published between 1992-2017, from which 18 646
individuals fulfilled the criteria for inclusion in the
analyses: 8534 people with normal cytology, 5730
with low-grade lesions, 2024 with high-grade
lesions, and 2358 with analcancer. HPV prevalence
varied in normal cytology from 42% in HIV-negative
women to 76% in HIV-positive men and, for each
diagnosis, was higher in individuals who
were HIV positive than those who
were HIV negative. HPV16 positivity increased with
diagnosis severity, being the only HPV type
accounting for more
HPV infection in anal cancer than normal cytology,
both in individuals who were HIV negative (PR 5·0,
95% CI 3·8-6·6, p<0·0001) and those who
were HIV positive (2·3, 1·9-2·7, p<0·0001). HPV16
positivity increased even between high-grade
lesions and anal cancer, whereas other high-risk
HPV types accounted for high proportions of lowgrade or high-grade lesions but their prevalence
decreased in anal cancer. However, HPV16 was
less frequent in HIV-positive than HIVnegative anal cancer, both in men (PR 0·8, 95% CI
0·7-0·9, p<0·0001) and women (0·8, 0·6-1·0,
p=0·063), and in HIV-positive versus HIV-negative
high-grade lesions in women (0·6, 0·5-0·9,
p=0·0077). Type-specific attribution of the nonHPV16 fraction of HIV-positive anal cancer is
hindered by a high prevalence of multiple HPV
infections. HPV16 is by far the most carcinogenic
HPV type in the anus, with enrichment of HPV16
even from high-grade lesions to anal cancer, both in
individuals who are HIV negative and those who
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6.

Walker TY, Elam-Evans LD, Singleton JA, et al. National,
Regional, State, and Selected Local Area Vaccination
Coverage Among Adolescents Aged 13-17 Years United States, 2016. MMWR Morb Mortal Wkly Rep.
2017;66(33):874-882

Review/OtherTx

20,475 adolescents age
d 13-17 years

To estimate adolescent vaccination (including HPV)
coverage in the United States, CDC analyzed data from
the 2016 National Immunization Survey-Teen (NIS-Teen)
and compliance with Advisory Committee on
Immunization Practices recommendations

7.

Cummings B, Keane T, Thomas G, Harwood A, Rider W.
Results and toxicity of the treatment of anal canal
carcinoma by radiation therapy or radiation therapy and
chemotherapy. Cancer. 1984;54(10):2062-2068

ObservationalTx

55 total patients: 25 RT;
30 FUMIR

To compare the results of treating anal canal carcinoma
by radical EBRT or by combined FUMIR, in
nonrandomized groups of patients treated in a single
center

8.

Noordman BJ, Wijnhoven BPL, Lagarde SM, et al. Active
surveillance in clinically complete responders after
neoadjuvant chemoradiotherapy for esophageal or
junctional cancer. Dis Esophagus. 2017;30(12):1-8

Review/OtherTx

N/A

To review the current data for active surveillance in
patients with complete clinical response following
neoadjuvant chemotherapy in locally advanced
esophageal cancer.

9.

Smith JJ, Chow OS, Gollub MJ, et al. Organ Preservation
in Rectal Adenocarcinoma: a phase II randomized
controlled trial evaluating 3-year disease-free survival in
patients with locally advanced rectal cancer treated with
chemoradiation plus induction or consolidation
chemotherapy, and total mesorectal excision or

ExperimentalTx

N/A

To describe an ongoing phase II randomized controlled
trial comparing 3-year DFS, organ preservation,
compliance, adverse events and quality of life in patients
with stage II or III rectal cancer amenable to surgery who
will be randomized to receive FOLFOX/CAPEOX: a)
before induction neoadjuvant chemotherapy; or b) after

ARS Appropriate Use Criteria

3

Study Results
are HIV positive. Nevertheless, the fraction
of anal cancer attributable to HPV16 is smaller in
the HIV-positive population.
During 2015-2016, coverage increased for ≥1 dose
of Tdap (from 86.4% to 88.0%) and for each HPV
vaccine dose (from 56.1% to 60.4% for ≥1
dose).Among adolescents aged 17
years, coverage with ≥2 doses increased from
33.3% to 39.1%. In 2016, 43.4%
of adolescents (49.5% of females; 37.5% of males)
were up to date with the HPV vaccination series,
applying the updated HPV vaccine
recommendations retrospectively. Coverage with ≥1
HPV vaccine dose varied by metropolitan
statistical area (MSA) status and was lowest
(50.4%) among adolescents living in non-MSA
areas and highest (65.9%) among those living in
MSA central cities. Adolescent vaccination
coverage continues to improve overall; however,
substantial opportunities exist to further increase
HPV-associated cancer prevention.
The uncorrected 5-year survival rate in each
group was approximately 70%, but primary
tumor control was achieved in 93% (28/30)
with FUMIR compared to 60% (15/25) treated with
RT. Acute hematologic and enterocolic toxicity with
uninterrupted EBRT courses of 5000 cGy in 4
weeks plus chemotherapy led to the adoption of
split-course treatment. Colostomies were needed as
part of treatment for residual carcinoma or for the
management of treatment-related toxicity in 11/25
treated by RT and have been required to date in 4
/30 treated by FUMIR. The improvement in the
primary tumor control rate and the reduction in the
number of patients requiring colostomy when
compared with the results of RT favor
combined chemotherapy and radiation as the initial
treatment for anal canal carcinoma.
The available literature is scarce, but suggests that
long-term oncological outcomes after active
surveillance are noninferior compared to standard
surgical resection, providing justification for
comparison of both treatments in a phase III trial.
N/A
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nonoperative management. BMC Cancer. 2015;15:767

10.

Flam M, John M, Pajak TF, et al. Role of mitomycin in
combination with fluorouracil and radiotherapy, and of
salvage chemoradiation in the definitive nonsurgical
treatment of epidermoid carcinoma of the anal canal:
results of a phase III randomized intergroup study. J Clin
Oncol. 1996;14(9):2527-2539

ExperimentalTx

310 total patients (291
assessable):
145 received 45-50.4 Gy
of pelvic RT plus 5-FU at
1,000 mg/m2/d for 4
days; 146 received RT,
5-FU, and MMC

Study Objective (Purpose of Study)
consolidation neoadjuvant chemotherapy, with 5-FU or
capecitabine-based chemoradiation. Patients in both
arms will be re-staged after completing all neoadjuvant
therapy. Those with residual tumor at the primary site will
undergo TME. Patients with clinical complete response
will receive non-operative management . This will be the
first NOM trial utilizing a regression schema for response
assessment in a prospective fashion.
Phase III randomized trial to determine the
importance of MMC in the standard chemoradiation
regimen and to assess the role of salvage chemoradiation
in patients who have residual tumor following
chemoradiation.

11.

Flam MS, John M, Lovalvo LJ, et al. Definitive
nonsurgical therapy of epithelial malignancies of the anal
canal. A report of 12 cases. Cancer. 1983;51(8):13781387

Review/OtherTx

12 patients

To describe cases of definitive nonsurgical therapy of
epithelial malignancies of the anal canal.

12.

Sischy B, Doggett RL, Krall JM, et al. Definitive
irradiation and chemotherapy for radiosensitization in
management of anal carcinoma: interim report on
Radiation Therapy Oncology Group study no. 8314. J
Natl Cancer Inst. 1989;81(11):850-856.

ObservationalTx

79 patients

To describe the long-term effectiveness of combined
therapy at the anal canal disease site and examine the
feasibility of a RTOG study involving concomitant RT and
chemotherapy.

ARS Appropriate Use Criteria

4

Study Results

Post-treatment biopsies were positive in 15%
of patients in the 5-FU arm vs 7.7% in the
MMC arm (P=.135). At 4 years, colostomy
rates were lower (9% vs 22%; P=.002),
colostomy-free survival higher (71% vs 59%;
P= .014), and DFS higher (73% v 51%;
P=.0003) in the MMC arm. A significant
difference in OS has not been observed at 4
years. Toxicity was greater in the MMC arm
(23% vs 7% grade 4 and 5 toxicity; P≤.001).
Of 24 assessable patients who underwent
salvage chemoradiation, 12 (50%) were
rendered disease-free. Despite greater toxicity, the
use of MMC in a definitive
chemoradiation regimen for anal cancer is
justified, particularly in patients with large
primary tumors. Salvage chemoradiation
should be attempted in patients with residual
disease following definitive chemoradiation
before resorting to radical surgery.
Complete regression of the anal mass
occurred in all patients. Biopsies of the anal
region performed after completion of therapy
revealed no evidence of residual cancer. 10/12
patients are alive without evidence of disease 4-24
months (median, 14 months) after completion of
treatment. All patients
developed proctitis, diarrhea, and moist
perineal desquamation which resolved by 4
weeks post-treatment. The described
chemoradiation/RT protocol offers a
definitive alternative to surgery of epidermoid
cancer of the anal region.
The OS rates are 97% at 1 year and 73% at 3
years. Patients with lesions <3 cm in diameter and
those treated strictly according to the protocol did
significantly better than those with larger lesions and
those whose treatment did not comply with the
protocol. The interim outcome of the study
demonstrates that this combined therapy is effective
for patients with anal cancer and allows preservation
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13.

Anwar S, Welbourn H, Hill J, Sebag-Montefiore D.
Adenocarcinoma of the anal canal - a systematic review.
Colorectal Dis. 2013;15(12):1481-1488.

Review/OtherTx

16 studies

To perform a systematic review of the literature to identify
current practice in the management of anal
adenocarcinoma

14.

Belkacemi Y, Berger C, Poortmans P, et al. Management
of primary anal canal adenocarcinoma: a large
retrospective study from the Rare Cancer Network. Int J
Radiat Oncol Biol Phys. 2003;56(5):1274-1283.

ObservationalTx

82 patients: 45
RT/surgery; 31
combined RT/
chemotherapy; 6 APR
alone

To evaluate the prognostic factors and
outcome after the three most commonly used
treatment approaches for primary
adenocarcinoma of the anus.

15. Billingsley KG, Stern LE, Lowy AM, Kahlenberg MS,
Thomas CR, Jr. Uncommon anal neoplasms. Surg Oncol
Clin N Am. 2004;13(2):375-388

Review/OtherTx

N/A

Review of the neoplasms of the anus.

16.

Review/OtherTx

NA

To describe an ongoing multicenter randomized
controlled phase II trial comparing 3-year DFS in patients
with stage II or III rectal cancer amenable to surgery who
will be randomized to receive either chemoradiation plus
induction or consolidation chemotherapy or total
mesorectal excision or non-operative management.

https://clinicaltrials.gov/ct2/show/NCT02008656

ARS Appropriate Use Criteria

5

Study Results
of the sphincter and of sexual function.
Sixteen retrospective observational studies were
identified; no randomized trials were found. Most of
the studies contained small numbers of patients
due to the rarity of anal adenocarcinoma.
Treatment included local excision), radiotherapy,
chemotherapy, chemoradiotherapy and
abdominoperineal excision. Most studies concluded
that a multimodality approach, combining radical
surgical resection with neoadjuvant/adjuvant
chemoradiotherapy was the optimal management
strategy. The prognosis of anal adenocarcinoma is
poor, and there is little information on the optimal
management. The relevant studies indicate that a
combination of radical surgical resection and preor postoperative chemoradiotherapy offers the best
chance of survival.
The actuarial locoregional relapse rate at 5
years were 37%, 36%, and 20%, respectively, in
the RT/surgery, RT/chemotherapy, and APR
groups (RT/surgery vs RT/chemotherapy, P=0.93;
RT/chemotherapy vs APR, P=0.78). The 3-, 5-,
and 10-year OS rate were: 47%, 29%, and 23% in
the RT/surgery group, 75%, 58%, and 39% in the
RT/chemotherapy group, 42%, 21%, and 21% in
the APR group, (RT/chemotherapy vs RT/surgery,
P=0.027). The 5- and 10-year DFS rate were:
25% and 18% in the RT/surgery group, 54% and
20% in the RT/ chemotherapy group, 22% and
22% in the
APR group, (RT/chemotherapy vs
RT/surgery, P=0.038). Multivariate analysis
revealed four independent prognostic factors for
survival: T stage, N stage, histologic grade, and
treatment modality. Primary adenocarcinoma of
the anal canal requires rigorous management.
Multivariate analysis showed that T and N stage,
histologic grade, and treatment modality are
independent prognostic factors for survival.
Since anal neoplasms are uncommon, they
lack a consistent diagnostic and treatment
algorithm derived from prospective clinical
trial datasets.
NA
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Study Results
With median follow-up of 41.1 months. Sixty-one
had cCR at initial response assessment. Thirty-nine
had near cCR, of whom 24 developed cCR at the
second assessment and 15 patients underwent
TEM (9 ypT0, 1 ypT1, 5 ypT2). Fifteen patients
developed a local regrowth (12 luminal, 3 nodal), all
salvageable and within 25 months. Five patients
developed metastases, and five patients died.
Three-year overall survival was 96.6% (95%
confidence interval [CI] = 89.9% to 98.9%), distant
metastasis-free survival was 96.8% (95%
CI = 90.4% to 99.0%), local regrowth-free survival
was 84.6% (95% CI = 75.8% to 90.5%), and
disease-free survival was 80.6% (95% CI = 70.9% to
87.4%). Colostomy-free survival was 94.8% (95%
CI = 88.0% to 97.8%), with a good
continence after watch-and-wait (Vaizey = 3.4,
SD = 3.9) and moderate after TEM (Vaizey = 9.7,
SD = 5.1). Organ preservation appears oncologically
safe for selected rectal cancer patients with a cCR
or near cCR after neoadjuvant chemoradiation
when applying strict selection criteria and frequent
follow-up, including endoscopy and MRI.
In the multivariate analysis, tumor-related
prognosticators for poorer OS included nodepositive cancer (P≤.0001), large (>5 cm) tumor
diameter (P=.01), and male sex
(P=.016). In the treatment-related categories,
cisplatin-based therapy was statistically significantly
associated with a higher rate of
colostomy (P=.03) than was MMC-based therapy. In
the pretreatment variables category, only large
tumor diameter independently predicted for time to
colostomy (P=.008). Similarly, the cumulative 5-year
colostomy rate was statistically significantly higher
for large tumor diameter than for small tumor
diameter (Gray's test; P=.0074).
Clinical nodal status and sex were not predictive of
time to colostomy. The combined analysis of the two
arms of RTOG 98-11, representing the largest
prospective database, reveals that tumor diameter
(irrespective of the nodal status) is the only
independent pretreatment variable that predicts time
to colostomy and 5-year colostomy rate in patients
with anal carcinoma.
DFS and OS were estimated univariately by using
the Kaplan-Meier method, and 6 TN categories were
compared by the log-rank test (T2N0, T3N0, T4N0,
T2N1-3, T3N1-3, and T4N1-3). Time

17.

Martens MH, Maas M, Heijnen LA, et al. Long-term
Outcome of an Organ Preservation Program After
Neoadjuvant Treatment for Rectal Cancer. J Natl Cancer
Inst. 2016;108(12).

ObservationalTx

100 patients

To establish the oncological and functional results
of organ preservation with a watch-and-wait approach and
selective transanal endoscopic microsurgery in patients
with a clinical complete or near-complete response
after neoadjuvant chemoradiation for rectal cancer.

18.

Ajani JA, Winter KA, Gunderson LL, et al. US intergroup
anal carcinoma trial: tumor diameter predicts for
colostomy. J Clin Oncol. 2009;27(7):1116-1121.

ExperimentalTx

644 total patients

To evaluate whether new predictive and
prognostic variables would emerge by combining patients in
the two treatment arms of RTOG 98-11.

19.

Gunderson LL, Moughan J, Ajani JA, et al. Anal
carcinoma: impact of TN category of disease on survival,
disease relapse, and colostomy failure in US
Gastrointestinal Intergroup RTOG 98-11 phase 3 trial. Int

ObservationalTx

628 patients, 620
analyzable for outcomes
by TN category

To determine the impact of tumor node category of DFS
and OS, colostomy failure , and relapse and distant
metastases using long-term data from US GI Intergroup
RTOG 98-11 anal cancer trial
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J Radiat Oncol Biol Phys. 2013;87(4):638-645

20.

Rodel F, Wieland U, Fraunholz I, et al. Human
papillomavirus DNA load and p16INK4a expression
predict for local control in patients with anal squamous
cell carcinoma treated with chemoradiotherapy. Int J
Cancer. 2015;136(2):278-288.

ObservationalDx

95 cases

To assess HPV types and HPV DNA load in formalin-fixed
paraffin-embedded tissue of 95 patients treated with
standard chemoradiation for anal cancer to correlate
viral load (≤/> median) with local failure, distant
metastases, cancer-specific and OS rates. Various
clinicopathologic parameters and the
immunohistochemical marker p16(INK4a) were evaluated
for any correlation with HPV16 DNA load and were
included in uni- and multivariate analyses.

21.

Serup-Hansen E, Linnemann D, Skovrider-Ruminski W,
Hogdall E, Geertsen PF, Havsteen H. Human
papillomavirus genotyping and p16 expression as
prognostic factors for patients with American Joint
Committee on Cancer stages I to III carcinoma of the anal
canal. J Clin Oncol. 2014;32(17):1812-1817.

ObservationalDx

143 cases

To evaluate
HPV genotyping and p16 expression as prognostic marke
r of OS and DFS in patients diagnosed with stages I
to III carcinoma of the anal canal.

ARS Appropriate Use Criteria
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Study Results
to relapse and colostomy were estimated by the
cumulative incidence method, and TN categories
were compared using Gray's test. ll endpoints
showed statistically significant differences among
the TN categories of disease (OS, P<.0001; DFS,
P<.0001; LRF, P<.0001; DM, P=.0011; CF, P=.01).
Patients with the poorest OS, DFS, and LRF
outcomes were those with T3-4N-positive
(+) disease. CF was lowest for T2N0 and T2N+
(11%, 11%, respectively) and worst for the T4N0,
T3N+, and T4N+ categories (26%, 27%, 24%,
respectively). T N category has a statistically
significant impact on OS, DFS, LRF, DM, and CF.
The overall prevalence of HPV DNA was 95.8% with
HPV16 monoinfection being the most commonly
encountered HPV type (78.9%), followed by HPV16
and 31, 35, 39, 44, 58, 66 and 81 dual infection in
9 patients (9.5%). HPV16 DNA load was
significantly associated
with p16(INK4a) expression (p =
0.001). Patients with HPV16 DNA load ≤ median
and low p16(INK4a) expression showed
significantlyworse local control (HPV16 DNA load:
univariate p = 0.023, multivariate p =
0.042; p16(INK4a): univariate p = 0.021), and OS
(HPV16 DNA load: univariate p = 0.02, multivariate
p = 0.03). Moreover, a combined
HPV16 DNA load and p16(INK4a) variable revealed
a significant correlation to decreased local failure,
and increased CSS and OS (p = 0.019, p = 0.04 and
p = 0.031). In conclusion, these data indicate that
HPV16 DNA load and p16(INK4a) expression are
significant prognostic factors
for local tumor control and overall survival
of patients with anal SCC following CRT.
HPV16 was detected in 81.0% of the tumors,
followed by HPV33 (5.1%), HPV18 (2.2%), and
HPV58 (0.7%). p16 positivity was found in 92.9% of
the tumors. In univariable survival analysis, HPV
positivity was significantly correlated with improved
OS (74% v 52%; P=.036) and DSS (84% v 52%;
P=.002), and p16 positivity was significantly
correlated with improved OS (76% v 30%; P<.001)
and DSS (85% v 30%; P<.001). In multivariable
COX analysis that included HPV status, p16 status,
sex, T stage, N stage, and treatment, p16 positivity
remained an independent prognostic factor for OS
(hazard ratio [HR], 0.07; 95% CI, 0.01 to 0.61;
P=.016) and DSS (HR, 0.07; 95% CI, 0.01 to 0.53;

Anal Cancer

Study
Quality

3

3

Evidence Table
ARS Appropriate Use Criteria
Anal Cancer

Reference

22.

Sun G, Dong X, Tang X, Qu H, Zhang H, Zhao E. The
prognostic value of HPV combined p16 status in patients
with anal squamous cell carcinoma: a meta-analysis.
Oncotarget. 2018;9(8):8081-8088

Study Type

Patients/Events

Study Objective (Purpose of Study)

Review/OtherDx

4 studies, 398 cases

To perform a systematic review of the literature and metaanalysis to evaluate the prognostic value of HPV combined
p16 status in patients with anal cancer

23.

Kuehn PG, Beckett R, Eisenberg H, Reed JF.
Hematogenous Metastases from Epidermoid Carcinoma
of the Anal Canal. Am J Surg. 1965;109:445-449

Review/OtherDx

10 cases

To provide documentation of cases of primary epidermoid
carcinoma of the anal canal with proved microscopic
involvement of the liver and lungs.

24.

Myerson RJ, Karnell LH, Menck HR. The National Cancer
Data Base report on carcinoma of the anus. Cancer.
1997;80(4):805-815

Review/OtherTx

2,339 total patients:
1,050 patients from
1988: 1,289 patients
from 1993

To review the patterns of presentation, care, and outcome
reflected in data from the National Cancer Data Base
representing a broad range of medical centers.

ARS Appropriate Use Criteria

8

Study Results
P=.011). p16 positivity is an
independent prognostic factor for OS and DSS
in patients with stages I to III anal cancer.
The pooled results showed that HPV+/p16+ cancers
were significantly associated with improved OS (HR
= 0.30, 95% CI: 0.17-0.51) and DFS/DSS/RFS/PFS
(HR = 0.23, 95% CI: 0.14-0.36). However, patients
with HPV-/p16+ or HPV+/p16- do not have a good
prognosis compared with HPV+/p16+ patients
It has been known and suggested for many
years that lymphatic metastases are most
important when discussing proper treatment
for epidermoid carcinoma of the perianal skin
and anal canal. Methods to control local
infiltration have been devised because of
frequent involvement of contiguous structures,
such as the vagina, rectum, and bladder.
Hematogenous metastases in the past were
thought to be unimportant and therefore,
attempts to control this route of spread were
ignored. Since hematogenous metastases
occurred after APRs for anal cancer (9 cases),
the possibility of dissemination at surgery is
considered; it is recommended that high
ligation of the inferior mesenteric vein be
carried out early in the operative procedure.
There was an increase in the use of
chemotherapy between 1988 and 1993 (from
61.6% to 67.2%), and substantial differences
were observed in the management of
epidermoid carcinomas and adenocarcinomas.
The majority of epidermoid carcinomas were
managed nonsurgically, principally with
combined chemotherapy and RT, whereas
three-fourths of patients with adenocarcinoma
underwent surgery. The most important
factors for favorable 5-year survival were
early stage (ranging from 71.3% for stage I to
23.1% for stage IV), epidermoid carcinoma
histology (57.6%, compared with 41.3% for
adenocarcinoma), and female gender (56.2%,
compared with 49.6% for males). For stage III epidermoid carcinomas, the 5-year survival
for patients who received nonsurgical
treatment with radiochemotherapy was
equivalent to that of patients who received
surgical treatment (64.0% and 65.4%,
respectively). This study confirms a trend in
patterns of care favoring nonsurgical
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25.

26.
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Patients/Events

Study Objective (Purpose of Study)

Palefsky JM, Giuliano AR, Goldstone S, et al. HPV
vaccine against anal HPV infection and anal intraepithelial
neoplasia. N Engl J Med. 2011;365(17):1576-1585

ExperimentalTx

602 men

To evaluate the safety and efficacy of
quadrivalent HPV vaccine against anal
intraepithelial neoplasia associated with HPV- 6, 11, 16, or
18 infection in men who have sex with men.

Saraiya M, Unger ER, Thompson TD, et al. US
assessment of HPV types in cancers: implications for
current and 9-valent HPV vaccines. J Natl Cancer Inst.
2015;107(6):djv086

ObservationalDx

2,670 cases

To determine the prevaccine type-specific prevalence of
HPV-associated cancers in the US to evaluate the
potential impact of the HPV types in the current and newly
approved 9-valent HPV vaccines in archival cancer tissue
from 1993-2005 identified using Centers for Disease
Control and 7 US population-based cancer registries.

ARS Appropriate Use Criteria

9

Study Results
management with radiochemotherapy for
epidermoid carcinomas of the anus. For
adenocarcinomas, there has been a trend
toward increasing use of multimodality
therapy with surgery and adjuvant
radiochemotherapy. Survival data from the
1988 cases confirmed the efficacy of
conservative treatment with radiation plus
chemotherapy for epidermoid carcinomas.
Efficacy of the quadrivalent HPV vaccine
against anal intraepithelial neoplasia
associated with HPV-6, 11, 16, or 18 was
50.3% (95% CI, 25.7 to 67.2) in the intentionto-treat population and 77.5% (95% CI, 39.6
to 93.3) in the per-protocol efficacy
population; the corresponding efficacies
against anal intraepithelial neoplasia
associated with HPV of any type were 25.7%
(95% CI, -1.1 to 45.6) and 54.9% (95% CI,
8.4 to 79.1), respectively. Rates of anal
intraepithelial neoplasia per 100 person-years
were 17.5 in the placebo group and 13.0 in the
vaccine group in the intention-to-treat
population and 8.9 in the placebo group and
4.0 in the vaccine group in the per-protocol
efficacy population. The rate of grade 2 or 3
anal intraepithelial neoplasia related to
infection with HPV-6, 11, 16, or 18 was
reduced by 54.2% (95% CI, 18.0 to 75.3) in
the intention-to-treat population and by 74.9%
(95% CI, 8.8 to 95.4) in the per-protocol
efficacy population. The corresponding risks
of persistent anal infection with HPV-6, 11,
16, or 18 were reduced by 59.4% (95% CI,
43.0 to 71.4) and 94.9% (95% CI, 80.4 to
99.4), respectively. No vaccine-related serious
adverse events were reported.
HPV DNA was detected in 90.6% of cervical, 91.1%
of anal, 75.0% of vaginal, 70.1% of oropharyngeal,
68.8% of vulvar, 63.3% of penile, 32.0% of oral
cavity, and 20.9% of laryngeal cancers, as well as in
98.8% of cervical cancer in situ (CCIS). A vaccine
targeting HPV16/18 potentially prevents the majority
of invasive cervical (66.2%), anal (79.4%),
oropharyngeal (60.2%), and vaginal
(55.1%) cancers, as well as many penile (47.9%),
vulvar (48.6%) cancers: 24 858 cases annually.
The 9-valent vaccine also
targeting HPV 31/33/45/52/58 may prevent an
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27.

Study Type

Patients/Events

Study Objective (Purpose of Study)

Markowitz LE, Dunne EF, Saraiya M, et al. Human
papillomavirus vaccination: recommendations of the
Advisory Committee on Immunization Practices (ACIP).
MMWR Recomm Rep. 2014;63(RR-05):1-30.

Review/OtherTx

N/A

Kim DK, Riley LE, Harriman KH, Hunter P, Bridges CB.
Advisory Committee on Immunization Practices
Recommended Immunization Schedule for Adults Aged
19 Years or Older - United States, 2017. MMWR Morb
Mortal Wkly Rep. 2017;66(5):136-138
Frost DB, Richards PC, Montague ED, Giacco GG, Martin
RG. Epidermoid cancer of the anorectum. Cancer.
1984;53(6):1285-1293

Review/OtherTx

N/A

ObservationalDx

192 patients

To discuss the differences in the pathology of
SCC of the anal canal and SCC of the anal
margin together with some comments on their
diagnosis, treatment and prognosis from the
point of view of a pathologist.

30.

Arana R, Flejou JF, Si-Mohamed A, Bauer P, Etienney I.
Clinicopathological and virological characteristics of
superficially invasive squamous-cell carcinoma of the
anus. Colorectal Dis. 2015;17(11):965-972

ObservationalDx

17 total patients, 12
men, 10 HIV+

To assess the clinicopathological and virological
characteristics of T1N0M0 anal cancer following complete
excision using patients with anal highgrade squamous intraepithelial dysplasia, which
corresponded to anal intraepithelial neoplasia Grades 2 or
3 as controls. OS and DFS were also assessed.

31.

Darragh TM, Colgan TJ, Thomas Cox J, et al. The Lower
Anogenital Squamous Terminology Standardization
project for HPV-associated lesions: background and
consensus recommendations from the College of
American Pathologists and the American Society for

ObservationalDx

N/A

To create a histopathologic nomenclature system for
lower anogenital squamous terminology standardization
that reflects current knowledge of HPV biology, optimally
uses available biomarkers, and facilitates clear
communication across different medical specialties from

28.

29.

ARS Appropriate Use Criteria

To summarize the epidemiology of HPV and associated
diseases, describes the licensed HPV vaccines, provides
updated data from clinical trials and postlicensure safety
studies, and compiles recommendations from
CDC's Advisory Committee
on Immunization Practices (ACIP) for use of HPV
vaccines.
To summarize ACIP recommendations and precautions
for vaccines recommended for adults, and is intended is
to assist health care providers in implementing the current
ACIP recommendations for vaccinating adults.

10
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Study
Quality

additional 4.2% to 18.3% of cancers: 3944 cases
annually. For most cancers, younger age at
diagnosis was associated with higher HPV 16/18
prevalence. With the exception of
oropharyngeal cancers and CCIS, HPV 16/18
prevalence was similar across racial/ethnic groups.
N/A

4

N/A

4

Prognostic variables significant at P=0.05 or
better were sex, size, nodal status, level of
invasion. A new staging system is proposed
that utilizes tumor size, invasion, grade, and
nodal status. Actuarial 10-year survival was
100%, 76%, 29%, and 0% for stages A, B, C
and D, respectively (P values 0.22, 0.0007,
and 0.01, respectively). 12 patients
undergoing APR received postoperative RT;
when compared by stage with APR alone no
survival difference can be shown, although
there is a trend towards fewer local
recurrences.
HPV16 was the most commonly detected (94%)
type of HPV. Twelve (70.6%) patients with an
inadequate surgical margin around the tumor
received adjuvant radiotherapy, including the two
(11.7%) tumors that locally recurred, one of which
was
an anal SISCCA. Superficially invasive anal cancer
s differed from the other T1N0M0 anal carcinomas
according to the clinical presentation and the
absence of lymph-vascular invasion (LVI). There
were no differences in cancer recurrence-free and
overall survival rates between
the superficially invasive and invasive groups.
N/A
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Colposcopy and Cervical Pathology. Int J Gynecol Pathol.
2013;32(1):76-115
32.

Delhorme JB, Antoni D, Mak KS, et al. Treatment that
follows guidelines closely dramatically improves overall
survival of patients with anal canal and margin cancers.
Crit Rev Oncol Hematol. 2016;101:131-138.

ObservationalTx

155 patients separated
into standard treatment
group and altered
treatment group

33.

Touboul E, Schlienger M, Buffat L, et al. Conservative
versus nonconservative treatment of epidermoid
carcinoma of the anal canal for tumors longer than or
equal to 5 centimeters. A retrospective comparison.
Cancer. 1995;75(3):786-793.

ObservationalTx

185 patients, 147 treated
with RT alone and 38
treated with preoperative
radiotherapy and surgery

ARS Appropriate Use Criteria

Study Objective (Purpose of Study)
consensus recommendations from the College
of American Pathologists and
American Society for Colposcopy and Cervical Pathology.
To assess relevance of ESMO-ESSOESTRO treatment guidelines in a retrospective analysis
of patients with anal canal or anal margin cancers.

To retrospectively compare the outcomes of patients with
anal cancer treated with radiation alone versus those
treated with preoperative radiotherapy and surgery

11

Study Results

The median follow-up time was 50.7 months. In the
STG, the 5- and 10-year LR-DFS rates were 75.2%
and 72.7%; in the ATG, they were 66.8% and
61.2%, respectively. In the STG, the 5- and 10-year
OS rates were 81.8% and 68%; in the ATG, they
were 63.3% and 49.5%, respectively (p=0.037). In
the multivariate analysis, favorable prognostic
factors for OS included the standard treatment, age
<60, tumor <T3, no HIV infection and a total
radiation dose >50.4Gy. This study identifies the
superiority of treatment according to
standard guidelines compared to altered treatment.
Our results corroborate the guidelines.
Mean tumor length was 6.18 +/- 1.14 cm and was
significantly longer in the RS group (6.55 +/- 1.29
cm) than in the RT group (6.08 +/- 1.08 cm) (P =
0.02). The median follow-up was 77 +/- 57 months
and 93 +/- 60 months (P = 0.23) for the RT and RS
groups, respectively. For the RT group, the first
course of radiotherapy was 40 to 45 Gy in the pelvis
for 4 to 5 weeks; after a rest of 4 to 6 weeks,
radiotherapy was boosted an additional 15 to 20 Gy
for 2 weeks. The RS patients received 40 to 45 Gy
in the pelvis for 4 to 5 weeks, then received surgery
after a median period of 54 days. The overall 10year cancer specific survival rates were 58% in the
RT group and 66% in the RS group (P = 0.48). The
T-stage 10-year cancer specific survival rates were
68% in the RT group and 67% in the RS group for
T2 tumors (P = 0.96); 57% in the RT group and 53%
in the RS group for T3 tumors (P = 0.85); and 42%
in the RT group and 40% in the RS group for
T4 tumors (P = 0.05). In the RS group, the local
control rate was 75% (3/4) for T2 tumors; 74%
(17/23) for T3 tumors; and 82% (9/11) for
T4 tumors. In the RT group, the local control rate
was 77% (34/44) for T2 tumors; 70% (58/82) for
T3 tumors; and 60% (12/20) for T4 tumors. In the
RT group, the anal conservation rate was 61%
(27/44) for T2 tumors, 59% (48/82) for T3 tumors,
and 55% (11/20) for T4 tumors. Local tumoral
control and a functioning anus were present in 72
out of 147 (49%) patients [52% (23/44) for T2
patients, 52% (43/82) for T3 tumors, and 30% (6/20)
for T4 patients]. In the RS group, the grade 3
complication rate was 9% (13/146) and in the RS
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34.

Balamucki CJ, Zlotecki RA, Rout WR, et al. Squamous
cell carcinoma of the anal margin: the university of Florida
experience. Am J Clin Oncol. 2011;34(4):406-410

ObservationalTx

26 patients

To define the optimal treatment of patients with squamous
cell carcinoma of the anal margin using updated
retrospective data from the University of Florida
experience.

35.

Steele SR, Varma MG, Melton GB, et al. Practice
parameters for anal squamous neoplasms. Dis Colon
Rectum. 2012;55(7):735-749
Blinde SE, Schasfoort R, Mens JW, Verhoef C, Olofsen
M, Nuyttens JJ. Inguinal lymph node recurrence in the
untreated groin of patients with anal carcinoma. Dis Colon
Rectum. 2014;57(5):578-584

Review/OtherTx

N/A

To review current data and recommendations for treatment
of anus squamous neoplasms

ObservationalTx

119 patients

To analyze the inguinal recurrence rates
among patients with anal carcinoma (T1-4, N0-1) who did
not receive elective irradiation therapy to the groin and to
determine predictors of inguinal recurrence.

36.

ARS Appropriate Use Criteria

12

Study Results
group, 5% (2/38). For patients with T4 tumors,
preoperative radiotherapy and surgery seemed to
be better in terms of survival and local tumor control
rate, but the difference was not significant probably
because the number of patients in the RS group
was small.
A total of 26 patients treated curatively with RT
between 1979 and 2008, with or without concurrent
chemotherapy, were reviewed. Stage distribution
was: T1, N = 1; T2, N = 16; T3, N = 9; N0, N = 25;
and N1, N = 1. Concurrent chemotherapy was
administered in 12 of 26 patients (T2, 19%; T3,
100%). Median age was 48.5 years (range, 31-84
years) with a median follow-up of 8.4 years (range,
0.9-16.1 years). Median total dose was 59.4 Gy in
33 fractions. Elective inguinal lymph-node irradiation
was administered to 23 of 25 N0 patients. The 10year cause-specific survival, disease-free survival,
and overall survival were 92%, 88%, and 56%,
respectively. Of the 26 patients, 24 experienced
complete tumor regression; their local-control rate
was 96%. Four patients developed recurrences (1
local, 2 regional, and 1 local/regional/distant). The 2
patients who did not receive elective inguinal lymphnode irradiation recurred in this region. Ten patients
died of intercurrent disease between 2.0 and 15.9
years after RT. Two patients died with disease at
10.7 and 18.2 months after RT, whereas 1 patient is
alive with local disease at 11.2 years after RT. The
remaining 13 patients are alive and disease-free
between 1.0 and 16.1 years after RT. The analsphincter-preservation rate was 88% with no severe
long-term complications.
N/A

Patients were treated with 3-dimensional
radiotherapy. The median dose was 60 Gy. During
radiotherapy, 108 patients also received
chemotherapy (5-FU and MMC), 11 received
radiation alone. AJCC staging showed a distribution
of 21 T1 (18%), 58 T2 (49%), 27 T3 (23%), 13 T4
(11%), 101 N0 (85%) and 18 N1 (15%) tumors. The
median follow up was 65 months (range, 1-240
months). The 5-year inguinal recurrence rate was
0% for T1, 10% for T2, 21% for T3 and 19% for T4
tumors (p = 0.034). T2 tumors of the perianal skin
and the anal canal had 5year inguinal recurrence rates of 12% and 8%,
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37.

Study Type

Patients/Events

Study Objective (Purpose of Study)

Amin MB, Edge S, Greene F, et al. AJCC Cancer Staging
Manual (8th ed).Springer International Publishing;2017
Mahmud A, Poon R, Jonker D. PET imaging in anal canal
cancer: a systematic review and meta-analysis. Br J
Radiol. 2017;90(1080):2017037

Review/OtherDx
Review/OtherDx

N/A

39.

Jones M, Hruby G, Solomon M, Rutherford N, Martin J.
The Role of FDG-PET in the Initial Staging and Response
Assessment of Anal Cancer: A Systematic Review and
Meta-analysis. Ann Surg Oncol. 2015;22(11):3574-3581

Review/OtherDx

12 studies

To compare the role of FDG-positron emission
tomography (PET) or PET/computed tomography (CT)
with conventional imaging in the detection of primary and
nodal disease in anal cancer, and to assess the impact of
PET or PET/CT on the management of anal cancer.

40.

Wade DS, Herrera L, Castillo NB, Petrelli NJ. Metastases
to the lymph nodes in epidermoid carcinoma of the anal
canal studied by a clearing technique. Surg Gynecol
Obstet. 1989;169(3):238-242

ObservationalDx

29 patients

To assess the relationships between the size of
primary epidermoid carcinomas of the anal canal and the
size, number and distribution of metastases to the lymph
nodes from analysis of retrospective patient data

38.

ARS Appropriate Use Criteria

17 studies

To provide evidence-based TNM staging developed by
international disease site expert panels
To systematically review the literature using MEDLINE,
EMBASE and Cochrane Database of Systematic Reviews
databases to synthesize and summarize the evidence
surrounding the clinical utility of positron emission
tomography (PET) imaging and comparing with
conventional imaging in the staging, response evaluation
and follow-up of anal canal cancer

13
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respectively. The 5-year inguinal recurrence rate
was 21% for tumors ≥4 cm vs. 2% for tumors <4 cm
in size (p = 0.003). The authors concluded that
Elective irradiation of the groin should be considered
for local control in patients (N0-N1) with T2 tumors
≥4 cm in size and/or located in the perianal skin,
and in all patients with T3 and T4 tumors.
N/A
17 studies met the inclusion criteria. For the
detection of primary tumor in situ, the pooled
sensitivity was 99% for PET or PET/CT and 67% for
CT. For the detection of inguinal lymph
nodes, PET/CT had an overall sensitivity of 93%
and specificity of 76%. PET or PET/CT upstaged 5.1
to 37.5% of patients and downstaged 8.2 to 26.7%
of patients. Treatment plans were modified in 12.5
to 59.3% of patients, which consisted mainly of
radiotherapy dose or field changes. Complete
response on PET or PET/CT is a good prognostic
factor for overall and progression-free survival.
For the detection of primary disease, CT and PET
had a sensitivity of 60 % (95 % confidence interval
[CI] 45.5-75.2) and 99 % (95 % CI 96-100),
respectively. Compared with conventional imaging,
PET upstaged 15 % (95 % CI 10-21) and
downstaged 15 % (95 % CI 10-20) of nodal disease.
This led to a change in nodal staging in 28 % of
patients (95 % CI 18-38). When only studies
performing contemporary PET/CT were considered,
the rate of nodal upstaging was 21 % (95 % CI 1330) and the TNM stage was altered in 41 % of
patients. Following chemoradiotherapy, 78 % (95 %
CI 65-88) of patients had a complete PET response.
Five of 16 patients with stage T3 or larger lesions
and one patient of 11 with T2 or smaller lesions had
lymph node metastases (p less than 0.05). Fortyfour per cent of the lymph node metastases were
found in lymph nodes measuring less than 5
millimeters in diameter. Analysis of maps of lymph
nodes allowed us to observe that most lymph
nodes are located above the peritoneal reflection,
that lymph nodes are scant in the perianal zone, that
the perirectal zone contains an average of
nine lymph nodes and that lymph node metastases
are most common in the perirectal zone. A lack of
association between the size of primary tumor and
LNM is noted, and metastases to small lymph
nodes (less than 5 millimeters) are found to be a
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41.

Engledow AH, Skipworth JR, Blackman G, et al. The role
of (1)(8)fluoro-deoxy glucose combined position emission
and computed tomography in the clinical management of
anal squamous cell carcinoma. Colorectal Dis.
2011;13(5):532-537

Review/OtherDx

40 patients

To evaluate the role of FDG-PET/CT in the
management of anal SCC.

42.

Mistrangelo M, Pelosi E, Bello M, et al. Role of positron
emission tomography-computed tomography in the
management of anal cancer. Int J Radiat Oncol Biol Phys.
2012;84(1):66-72

ObservationalDx

53 patients

To compare PET/CT with CT scan, sentinel
node biopsy results of inguinal lymph nodes,
and anal biopsy results in staging and in
follow-up of anal cancer.

43.

Prezzi D, Mandegaran R, Gourtsoyianni S, et al. The
impact of MRI sequence on tumour staging and gross
tumour volume delineation in squamous cell carcinoma of
the anal canal. Eur Radiol. 2018;28(4):1512-1519.

ObservationalDx

45 cases

To compare maximum tumor diameter (MTD)
and gross tumor volume (GTV) measurements between
T2-weighted (T 2-w) and diffusion-weighted
(DWI) MRI in squamous cell carcinoma of
the anal canal (SCCA) and
assess sequence impact on tumor (T) staging. Second, to
evaluate interobserver agreement and
reader delineation confidence.

ARS Appropriate Use Criteria
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common occurrence.
All primary tumors were FDG avid. PETCT
did not alter the T stage but did result in
disease upstaging (N and M stages).
Management was altered in 5 (12.5%)
patients: 1 patient was identified to have an
isolated distant metastasis, and 4 patients had
FDG-avid lymph nodes not otherwise
detected, all of which were tumor-positive on
fine needle aspiration cytology/biopsy.
At pretreatment assessment, anal cancer was
identified by PET/CT in 47 patients (88.7%)
and by CT in 30 patients (75%). The detection
rates rose to 97.9% with PET/CT and to
82.9% with CT (P=.042) when the 5 patients
who had undergone surgery prior to this
assessment and whose margins were positive
at histological examination were censored.
Perirectal and/or pelvic nodes considered
metastatic by PET/CT in 14/53 patients
(26.4%) and by CT in 7/40 patients (17.5%).
Sentinel node biopsy was superior to both
PET/CT and CT in detecting inguinal lymph
nodes. PET/CT upstaged 37.5% of patients
and downstaged 25% of patients. Radiation
fields were changed in 12.6% of patients.
PET/CT at 3 months was more accurate than
PET/CT at 1 month in evaluating outcomes
after chemoradiation therapy treatment:
sensitivity was 100% vs 66.6%, and
specificity was 97.4% vs 92.5%, respectively.
Median follow-up was 20.3 months.
The staging MRI scans of 45 SCCA patients (25
females) were assessed retrospectively by two
independent radiologists (0 and 5 years' experience
of anal cancer MRI). MTD and GTV were delineated
on both T 2-w and high-b-value DWI images and
compared between sequences; T staging was
derived from MTD. Interobserver agreement was
assessed and delineation confidence scored (1 to 5)
by each observer. GTV and MTD were significantly
and systematically lower on DWI versus T 2-w
sequences by 14.80%/9.98% (MTD) and
29.70%/12.25% (GTV) for each reader, respectively,
causing T staging discordances in approximately a
quarter of cases. Bland-Altman limits of agreement
were narrower and intraclass correlation coefficients
higher for DWI. Delineation confidence was greater
on DWI: 40/42 cases were scored confidently (4 or
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44.

Greenall MJ, Quan SH, Urmacher C, DeCosse JJ.
Treatment of epidermoid carcinoma of the anal canal.
Surg Gynecol Obstet. 1985;161(6):509-517

Review/OtherTx

N/A

To review the treatment of epidermoid
carcinoma of the anal canal.

45.

Hardcastle JD, Bussey HJ. Results of surgical treatment
of squamous cell carcinoma of the anal canal and anal
margin seen at St. Mark's Hospital 1928-66. Proc R Soc
Med. 1968;61(6):629-630

Review/OtherTx

179 total patients: 127
patients with
cancer of anal canal;
52 patients with cancer
of anal margin

To review results of surgical treatment of SCC
of the anal canal and anal margin seen at St
Mark’s Hospital 1928-1966.

46.

Berger B, Menzel M, Breucha G, Bamberg M, Weinmann
M. Postoperative versus definitive chemoradiation in
early-stage anal cancer. Results of a matched-pair
analysis. Strahlenther Onkol. 2012;188(7):558-563

ObservationalTx

20 patients

To comparatively assess
the results of definitive chemoradiation(CRT) with or
without previous macroscopically complete resection in
patients with early-stage node-negative (T1-2
N0) anal carcinoma.

47.

Touboul E, Schlienger M, Buffat L, et al. Epidermoid
carcinoma of the anal canal. Results of curative-intent
radiation therapy in a series of 270 patients. Cancer.
1994;73(6):1569-1579

ObservationalTx

270 patients

To evaluate the efficacy of RT alone in T1-4N0N1 patients.

ARS Appropriate Use Criteria
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5) by each reader, respectively, versus 31/36 cases
based on T 2-w images. DWI yields higher
interobserver agreement and
greater tumor delineation confidence.
The traditional treatment for carcinoma of the
canal, APR, produced a 55% absolute 5 year
survival rate but at the expense of permanent
colostomy. Initial treatment with 5-FU and
MMC combined with EBRT reduced the size
of the tumor in 72% of the patients and, with
subsequent local excision or APR, resulted in
a 78% survival rate in 5 years. The long-term
results from combined treatment are better
than APR alone with preservation of anal
function in 45% of the patients.
The results of treatment of
this type of tumor have improved
considerably over the last 20 years. Wide
removal of the growth in the perineum is
necessary to reduce the incidence of local
recurrence, which in a recent series accounted
for 50% of the failures. In carcinoma of the
anal margin, wide local excision is the
treatment of choice.
A total of 20 patients with T1-2 N0 anal carcinoma
who received radiotherapy (RT) with or without
chemotherapy following incidental R0/1 tumor
resection (S/CRT group) were selected. These were
matched to 20 comparable patients who
underwent definitive chemoradiation without
previous surgery (CRT group). Patients treated
postoperatively received significantly lower RT
doses (median 54.0 Gy vs. 59.7 Gy; p < 0.001) and
less frequently concomitant chemotherapy than
those treated definitely. The 5-year LRC and 5-year
OS rates were 97.5% and 90.0%, respectively,
without significant differences between the S/CRT
and the CRT groups. The distribution of acute and
late toxicities was comparable, and the 5-year
colostomy-free survival was 95% in both groups.
This matched-pair comparison of incidental R0/1
resection plus dose-reduced CRT with
standard definitive CRT of earlystage anal cancer shows similar treatment results.
At 5 and 10 years, determinate survival rates
were: T1: 86% and 86%; T2: 86.2% and
82.5%; T3: 60.1% and 56.8%; T4: 45% and
45%, respectively. The overall local control
rate was 80%. The overall anal conservation
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48.

Newman G, Calverley DC, Acker BD, Manji M, Hay J,
Flores AD. The management of carcinoma of the anal
canal by external beam radiotherapy, experience in
Vancouver 1971-1988. Radiother Oncol. 1992;25(3):196202.

ObservationalTx

72 patients

To evaluate efficacy of RT alone in T1-4N0-1
patients.

49.

Buckstein M, Arens Y, Wisnivesky J, Gaisa M, Goldstone
S, Sigel K. A Population-Based Cohort Analysis of
Chemoradiation Versus Radiation Alone for Definitive
Treatment of Stage I Anal Cancer in Older Patients. Dis
Colon Rectum. 2018;61(7):787-794.

ObservationalTx

200 patients who
received chemoradiation
and 99 who received
radiation alone

To determine whether outcomes are improved with the
addition of chemotherapy versus
radiation alone for stage I squamous cell carcinoma of the
anus in patient over the age of 65 years identified using
Surveillance, Epidemiology and End Results registry
linked to Medicare from 1996 to 2011 and propensityscore methods to control for potential confounding.

50.

James RD, Pointon RS, Martin S. Local radiotherapy in
the management of squamous carcinoma of the anus. Br
J Surg. 1985;72(4):282-285

ObservationalTx

74 patients

A retrospective study to evaluate the efficacy of interstitial
RT
alone.

51.

Cummings BJ, Keane TJ, O'Sullivan B, Wong CS, Catton
CN. Epidermoid anal cancer: treatment by radiation alone
or by radiation and 5-fluorouracil with and without
mitomycin C. Int J Radiat Oncol Biol Phys.
1991;21(5):1115-1125

ObservationalTx

192 patients

To prospectively compare RT alone, RT and
5-FU, and RT and 5-FU and MMC.

ARS Appropriate Use Criteria
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rate was 67%. After RT, recognizing the distinction
between tumor sizes of ≤4 cm in length and >4 cm
in length (which is not considered in TNM
Classification criteria [International Union Against
Cancer, 1987]) could help to improve treatment
strategies. For tumors >4 cm in length and/or with
clinically involved lymph nodes, the treatment should
be more extensive with combined chemotherapy
and RT, but the increased local control with the
addition of cytotoxic chemotherapy to irradiation has
not been proven.
The actuarial survival at 5 years was 66% and
the disease specific survival was 78%. 9 patients
had inguinal node metastases at diagnosis; their 5year disease specific survival was 75%. 63 patients
were inguinal node negative at presentation; their 5year disease specific survival was 78%, by UICC
1987 staging: T1 71%, T2 88%, T3 41%, T4 42%.
17 patients developed local recurrence.
Median age was 72 years and did not differ
by treatment. Patients receiving chemoradiation had
improved unadjusted overall survival compared with
lone radiotherapy, but after adjustment using
propensity-score methods there was no difference in
overall survival (HR = 0.7 (95% CI, 0.4-1.0)), causespecific survival (HR = 0.7 (95% CI, 0.3-1.6)),
colostomy-free survival (HR = 1.1 (95% CI, 0.52.5)), or disease-free survival (HR = 0.9 (95% CI,
0.6-1.4)). Chemoradiation was associated with an
increased risk of select early and late toxicities. The
authors concluded that radiation alone may be
associated with adequate outcomes when used to
treat older/sicker patients with stage I anal cancer.
Interstitial RT is effective for small node negative
patients. Local control: T <5 cm, 64%. Local control:
T >5 cm, 23%, 5 year survival T <5 cm, 60%, T >5
cm, 30%. 82% of cured patients retained normal
anal function. Local treatment using interstitial RT
is suggested as useful primary treatment for small,
node-negative carcinomas, with surgery for failures.
5-year cause-specific survival rates were 69%
overall, 68% RT, 76% 5-FU+MMC, 64% 5- FU only.
(Local control%/-5 year survival%): RT alone/56%–
68%; RT + 5-FU/60%– 64%; RT + 5-FU + MTC
/86%–78%. The most effective treatment protocols
as measured by survival rates, primary anal tumor
control rates, and the likelihood of conservation of
anorectal function included the administration of
both MMC C and 5-FU concurrently with RT.

Anal Cancer

Study
Quality

3

3

3

1

Evidence Table
ARS Appropriate Use Criteria
Anal Cancer

Reference

Study Type

Patients/Events

Study Objective (Purpose of Study)

52.

Martenson JA, Lipsitz SR, Lefkopoulou M, et al. Results
of combined modality therapy for patients with anal
cancer (E7283). An Eastern Cooperative Oncology Group
study. Cancer. 1995;76(10):1731-1736

ObservationalTx

50 total patients

A prospective study to assess the combined
modality therapy of patients with International
Union Against Cancer classification T1-4 N0
M0 anal cancer.

53.

Zilli T, Schick U, Ozsahin M, Gervaz P, Roth AD, Allal AS.
Node-negative T1-T2 anal cancer: radiotherapy alone or
concomitant chemoradiotherapy? Radiother Oncol.
2012;102(1):62-67.

ObservationalTx

146 patients, with T1
(n=29) or T2 (n=117) N0
M0 anal cancer were
treated curatively with
RT alone (n=71) or with
chemoradiation (5-FU
and MMC) (n=75)

To retrospectively evaluate the influence
of concomitant chemotherapy on loco-regional control
(LRC) and cancer-specific survival (CSS) in patients
with T1-T2 N0 M0 anal cancer treated conservatively by
primary radiotherapy between 1976 and 2008

54.

Bartelink H, Roelofsen F, Eschwege F, et al. Concomitant
radiotherapy and chemotherapy is superior to
radiotherapy alone in the treatment of locally advanced
anal cancer: results of a phase III randomized trial of the
European Organization for Research and Treatment of
Cancer Radiotherapy and Gastrointestinal Cooperative
Groups. J Clin Oncol. 1997;15(5):2040-2049

ExperimentalTx

110 patients

A randomized phase III trial to investigate the
potential gain of the concomitant use of RT
and chemotherapy in improving local control
and reducing the need for colostomy in
patients with locally advanced anal cancer.

55.

Northover J, Glynne-Jones R, Sebag-Montefiore D, et al.
Chemoradiation for the treatment of epidermoid anal
cancer: 13-year follow-up of the first randomised
UKCCCR Anal Cancer Trial (ACT I). Br J Cancer.
2010;102(7):1123-1128.

ExperimentalTx

577 patients

To follow-up on the patients treated in the
UKCCCR Anal Cancer Trial (1996),
demonstrating the benefit of chemoradiation
over RT alone for treating epidermoid anal
cancer.

ARS Appropriate Use Criteria
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Study Results
Survival at 7 years was 58%. White patients
and those with favorable performance status
had significantly better survival. Of the 46
patients evaluable for response, 34 had a
complete response, 11 had a partial response,
and 1 had no response. 7-year survival for
partial responders was 53%. Freedom from
locoregional progression was 80% at 7 years.
Treatment with a combination of
chemotherapy and RT is effective for patients
with anal cancer. The investigation of
methods of improving therapy is warranted.
With a median follow-up of 62.5 months
(interquartilerange, 26-113 months), 122 (84%)
patients were locally controlled. The five-year
actuarial LRC, CSS and overall survival for the
population were 81.4%±3.6%, 91.9%±2.6%, and
75.4%±3.9%, respectively. The five-year LRC and
CSS for patients treated with RT alone and with
CRT were 75.5%±6.0% vs. 86.8%±4.1% (p=0.155)
and 88.5%±4.5% vs. 94.9%±2.9% (p=0.161),
respectively. In the multivariate analysis, no clinical
or therapeutic factors were found to significantly
influence the LRC and CSS, while the addition of
chemotherapy was of borderline significance
(p=0.065 and p=0.107, respectively). In the
management of node negative T1-T2 anal cancer,
LRC and CSS tend to be superior in patients treated
by combined CRT, even though the difference was
not significant.
Event-free survival, defined as free of
locoregional progression, no colostomy, and
no severe side effects or death, showed
significant improvement (P=.03) in favor of
the combined-treatment modality. The 5-year
survival rate was 56% for the whole patient
group. (RT alone%/chemotherapy%) Local
control–55%/73%; Colostomy free rate–
45%/77%; 5-year survival–56%/56%. The
concomitant use of RT and chemotherapy
resulted in a significantly improved LRC rate
and a reduction of the need for colostomy in
patients with locally advanced anal cancer
without a significant increase in late side effects.
There are an expected 25.3 fewer patients
with locoregional relapse (95% CI, 17.5-32.0
fewer) and 12.5 fewer anal cancer deaths
(95% CI, 4.3-19.7 fewer), compared with 100
patients given RT alone. There was a 9.1%
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56.

Peiffert D, Tournier-Rangeard L, Gerard JP, et al.
Induction chemotherapy and dose intensification of the
radiation boost in locally advanced anal canal carcinoma:
final analysis of the randomized UNICANCER ACCORD
03 trial. J Clin Oncol. 2012;30(16):1941-1948

ExperimentalTx

307 patients

To determine whether dose escalation of
the radiation boost or two cycles of ICT before
concomitant chemoradiation lead to an improvement in
colostomy-free survival (CFS) in patients with locally
advanced anal cancer

57.

Spithoff K, Cummings B, Jonker D, Biagi JJ,
Gastrointestinal Cancer Disease Site G.
Chemoradiotherapy for squamous cell cancer of the anal
canal: a systematic review. Clin Oncol (R Coll Radiol).
2014;26(8):473-487

Review/OtherTx

6 randomized controlled
trials

To summarize the evidence examining concurrent
chemotherapy and radiotherapy or different
chemotherapy regimens in combination with radiotherapy
using MEDLINE, EMBASE and conference proceedings
were systematic search for relevant randomized
controlled trials to evaluate outcomes including colostomy
rate, local failure, overall survival, disease-free survival,
adverse effects and quality of life.

ARS Appropriate Use Criteria
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Study Results
increase in non-anal cancer deaths in the first 5
years of chemoradiation (95% CI, +3.6 to +14.6),
which disappeared by 10 years. The clear benefit of
chemoradiation outweighs an early excess risk of
non-anal cancer deaths, and can still be seen 12
years after treatment. 11 patients suffered
locoregional relapse as first event after 5 years,
which may influence end points of future studies.
Patients with tumors ≥ 40 mm, or < 40 mm and N13M0 were randomly assigned to one of four
treatment arms: (A) two ICT cycles (fluorouracil 800
mg/m(2)/d intravenous [IV] infusion, days 1 through
4 and 29 to 32; and cisplatin 80 mg/m(2) IV, on days
1 and 29), RCT (45 Gy in 25 fractions over 5 weeks,
fluorouracil and cisplatin during weeks 1 and 5), and
standard-dose boost (SD; 15 Gy); (B) two ICT
cycles, RCT, and high-dose boost (HD; 20-25 Gy);
(C): RCT and SD boost (reference arm); and (D)
RCT and HD boost. Two hundred eighty-three of
307 patients achieved full treatment. With a median
follow-up period of 50 months, the 5-year CFS rates
were 69.6%, 82.4%, 77.1%, and 72.7% in arms A,
B, C, and D, respectively. Considering the 2 × 2
factorial analysis, the 5-year CFS was 76.5% versus
75.0% (P = .37) in groups A and B versus C and D,
respectively (ICT effect), and 73.7% versus 77.8%
in groups A and C versus B and D, respectively (RTdose effect; P = .067). Using CFS as the main end
point, the authors did not find an advantage for
either ICT or HD radiation boost.
Two trials reported lower colostomy and local failure
rates for concurrent 5-fluorouracil (5-FU) plus
mitomycin C (MMC) and radiotherapy compared
with radiotherapy alone. The omission of MMC from
this regimen resulted in higher colostomy and local
failure rates and lower disease-free survival.
Induction chemotherapy followed by concurrent 5FU plus cisplatin and radiotherapy resulted in a
higher colostomy rate than concurrent 5-FU plus
MMC and radiotherapy. Hematological toxicity rates
were lower in patients who received radiotherapy
with 5-FU alone or 5-FU plus cisplatin compared
with 5-FU plus MMC. No benefit was seen for the
addition of induction or maintenance chemotherapy
to concurrent chemoradiotherapy. The available
evidence continues to support the use of
radiotherapy with concurrent 5-FU and MMC as
standard treatment for cancer of the anal canal to
decrease colostomy and local failure rates.
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58.

Ajani JA, Winter KA, Gunderson LL, et al. Fluorouracil,
mitomycin, and radiotherapy vs fluorouracil, cisplatin, and
radiotherapy for carcinoma of the anal canal: a
randomized controlled trial. JAMA. 2008;299(16):19141921.

ExperimentalTx

644 patients

To compare the efficacy of cisplatin-based
(experimental) therapy vs MMC-based
(standard) therapy in treatment of anal canal
carcinoma.

59.

Sebag-Montefiore D, Meadows HM, Cunningham D, et al.
Three cytotoxic drugs combined with pelvic radiation and
as maintenance chemotherapy for patients with
squamous cell carcinoma of the anus (SCCA): long-term
follow-up of a phase II pilot study using 5-fluorouracil,
mitomycin C and cisplatin. Radiother Oncol.
2012;104(2):155-160.

ExperimentalTx

19 patients, 14 received
full protocol defined
chemotherapy dosing.

A prospective pilot study intensified treatment by
integrating 3 cytotoxic drugs into CRT
and maintenance chemotherapy for treatment of anal
cancer.

60.

Chakravarthy AB, Catalano PJ, Martenson JA, et al.
Long-term follow-up of a Phase II trial of high-dose
radiation with concurrent 5-fluorouracil and cisplatin in
patients with anal cancer (ECOG E4292). Int J Radiat
Oncol Biol Phys. 2011;81(4):e607-613

ExperimentalTx

33 patients, 32 for
analysis

A Phase II clinical trial to determine
whether cisplatin could replace MMC in the treatment
of anal cancer.

ARS Appropriate Use Criteria
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Median follow-up for all patients was 2.51
years. 5-year DFS rate was 60% (95% CI,
53%-67%) in the MMC-based group and 54%
(95% CI, 46%-60%) in the cisplatin-based
group (P=.17). The 5-year OS rate was 75%
(95% CI, 67%-81%) in the MMC-based group
and 70% (95% CI, 63%-76%) in the cisplatinbased group (P=.10). The 5-year localregional recurrence and distant metastasis
rates were 25% (95% CI, 20%-30%) and 15%
(95% CI, 10%-20%), respectively, for MMCbased treatment and 33% (95% CI, 27%-40%)
and 19% (95% CI, 14%-24%), respectively,
for cisplatin-based treatment. The cumulative
rate of colostomy was significantly better for
MMC-based than cisplatin-based treatment
(10% vs 19%; P=.02). Severe hematologic
toxicity was worse with MMC-based
treatment (P<.001). Cisplatin-based therapy
failed to improve DFS compared with MMCbased therapy, but cisplatin-based therapy
resulted in a significantly worse colostomy
rate. These findings do not support the use of
cisplatin in place of MMC in combination
with 5-FU and RT in the treatment of anal cancer
CRT comprised 5-FU 1000 mg/m(2) days 1-4,29-32,
MMC 10 mg/m(2) day 1 and Cisplatin (CDDP) 60
mg/m(2) days1 and 29, with 45 Gy in 25 daily
fractions, followed by a 15 Gy
boost. Maintenance chemotherapy started 4-8
weeks later, three courses repeated every 21 days,
using 5-FU/CDDP doses above, with MMC reduced
to 7 mg/m(2) and administered with the first and
third cycles. In CRT only 14/19
(74%) patients received protocoldefined chemotherapy doses in week 5. Compliance
to maintenance chemotherapy was poor. 15/19
started cycle 1, 13 started cycle 2 and 11 cycle 3.
17/19 experienced G3-G5 toxicity (16 Grade 3/4 and
one Grade 5). 16/19 patients (84%) remain alive
and disease-free - median follow-up 79 months (34115). The significant toxicity and low compliance of
the three-drug CRT regimen used, deemed it
unsuitable for testing in a phase III trial.
19 patients were accrued to Cohort
1. Radiation consisted of 45 Gy to the primary tumor
and pelvic nodes, followed by a boost to the primary
and involved nodes to 59.4 Gy. A planned 2-week
treatment break was used after 36
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61.

James RD, Glynne-Jones R, Meadows HM, et al.
Mitomycin or cisplatin chemoradiation with or without
maintenance chemotherapy for treatment of squamouscell carcinoma of the anus (ACT II): a randomised, phase
3, open-label, 2 x 2 factorial trial. Lancet Oncol.
2013;14(6):516-524

ARS Appropriate Use Criteria

Study Type

ExperimentalTx

Patients/Events

940 patients: 472 were
assigned to MMC, of
whom 246 were
assigned to
no maintenance, 226
to maintenance; 468
were assigned
to cisplatin, of whom 246
were assigned to
no maintenance, 222
to maintenance

Study Objective (Purpose of Study)

A 2x2 factorial mult-institutional randomized trial to
investigate whether replacing MMC
with cisplatin in chemoradiation improves response, and
whether maintenance chemotherapy after chemoradiation
improves survival.

20

Study Results
Gy. Concurrent chemotherapy consisted of 5-FU
1,000 mg/m(2)/day on Days 1 to 4 and cisplatin 75
mg/m(2) on Day 1. A second course of 5-FU
and cisplatin was given after 36 Gy, when the
patient resumed radiation therapy. Between April 4,
1996, and September 23, 1996, an additional
13 patients (Cohort 2) were accrued to the study
and received the same treatment except without the
planned treatment break. Complete response was
seen in 78% (90% CI, 63-89) of patients and was
higher in patients who did not get a planned
treatment break (92% vs. 68%). The overall Grade 4
toxicity rate was 31%. One treatment-related death
(Grade 5) occurred in a patient who developed
sepsis. The 5-year overall survival was 69%.
Radiation therapy, cisplatin, and 5-FU resulted in an
overall objective response (complete response +
partial response) of 97%. Although the 5-year
progression-free survival was only 55%, the overall
5-year survival was 69%. Given the excellent
salvage provided by surgery, the authors concluded
that this study affirms that cisplatin-based regimens
may be an alternative for patients who cannot
tolerate the severe hematologic toxicities associated
with mitomycin-based chemoradiation regimens.
Patients were randomly assigned to one of four
groups, to receive either MMC(12 mg/m(2) on day 1)
or cisplatin (60 mg/m(2) on days 1 and 29), with 5FU(1000 mg/m(2) per day on days 1-4 and 29-32)
and radiotherapy (50.4 Gy in 28 daily fractions); with
or without two courses
of maintenance chemotherapy (fluorouracil
and cisplatin at weeks 11 and 14). The random
allocation was generated by computer and patients
assigned by telephone. Randomization was done by
minimization and stratified by tumour site, T and N
stage, sex, age, and renal function. Median followup was 5.1 years (IQR 3.9-6.9). 391 of 432 (90.5%)
patients in the MMC group versus 386 of 431
(89.6%) in the cisplatin group had a complete
response at 26 weeks (difference -0.9%, 95% CI 4.9 to 3.1; p=0.64). Overall, toxic effects were
similar in each group (334/472 [71%] for MMC vs
337/468 [72%] for cisplatin). The most common
grade 3-4 toxic effects were skin (228/472 [48%] vs
222/468 [47%]), pain (122/472 [26%] vs 135/468
[29%]), hematological (124/472 [26%] vs 73/468
[16%]), and gastrointestinal (75/472 [16%] vs 85/468
[18%]). 3-year progression-free survival was 74%
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62.

Gunderson LL, Winter KA, Ajani JA, et al. Long-term
update of US GI intergroup RTOG 98-11 phase III trial for
anal carcinoma: survival, relapse, and colostomy failure
with concurrent chemoradiation involving
fluorouracil/mitomycin versus fluorouracil/cisplatin. J Clin
Oncol. 2012;30(35):4344-4351

ExperimentalTx

649 patients

To determine the long-term impact of
treatment on survival (DFS, OS, colostomyfree survival), colostomy-free, and relapse
(locoregional failure, distant metastasis) in
this patient group.

63.

Ben-Josef E, Moughan J, Ajani JA, et al. Impact of overall
treatment time on survival and local control in patients
with anal cancer: a pooled data analysis of Radiation
Therapy Oncology Group trials 87-04 and 98-11. J Clin
Oncol. 2010;28(34):5061-5066

ObservationalTx

472 patients received
RT/5-FU/MMC;

To determine whether increased duration
of radiation therapy (RT) and
overall treatment (RX) time has a detrimental effect
in anal cancer using
a pooled data analysis of Radiation Therapy Oncology
Group trials 87-04 and 98-11.

320 patients received
RT/5-FU/MMC/cisplatin;
145 patients received
RT/5-FU

64.

Matzinger O, Roelofsen F, Mineur L, et al. Mitomycin C
with continuous fluorouracil or with cisplatin in
combination with radiotherapy for locally advanced anal

ARS Appropriate Use Criteria

ExperimentalTx

80 total patients: 40
patients; MMC/cisplat
in; 40 MMC/5-FU

A phase II study to assess the feasibility and
activity of radio-chemotherapy with MMC
and cisplatin in locally advanced anal SCC
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Study Results
(95% CI 69-77; maintenance) versus 73% (95% CI
68-77; no maintenance; hazard ratio 0.95, 95% CI
0.75-1.21; p=0.70).
DFS and OS were statistically
better for RT + 5-FU/MMC vs RT + 5FU/concurrent 5-FU plus cisplatin (5-year
DFS, 67.8% vs 57.8%; P=.006; 5-year OS,
78.3% vs 70.7%; P=.026). There was a trend
toward statistical significance for colostomyfree survival (P=.05), locoregional failure
(P=.087), and colostomy-free (P=.074).
Multivariate analysis was statistically
significant for treatment and clinical node
status for both DFS and OS, for tumor
diameter for DFS, and for sex for OS.
Data from Radiation Therapy Oncology Group (RTO
G) 87-04 and RTOG 98-11 trials were combined to
form three treatment groups: RT/5-FU/MMC;
RT/5-FU/MMC/cisplatin;RT/5-FU. Cox proportional
hazards models were used with the following
variables: RT duration, RT intensity, RX
duration, treatment group, age, sex, Karnofsky
performance score (KPS), T stage, N stage, and RT
dose. In the univariate analysis, there was a
significant association between RX duration and
colostomy failure (CF; hazard ratio [HR] = 1.51;
95% CI, 1.07 to 2.14; P = .02), local failure (HR =
1.52; 95% CI, 1.14 to 2.03; P = .005), locoregional
failure (HR = 1.51; 95% CI, 1.15 to 1.98; P = .003),
and time to failure (HR = 1.40; 95% CI, 1.10 to 1.79;
P = .007). The significance of RX duration was
maintained after adjusting for treatment group. In
multivariate modeling there was a trend toward an
association between RX duration and CF (HR =
1.57; 95% CI, 0.98 to 2.50; P = .06) and a
statistically significant association with local failure
(HR = 1.96; 95% CI, 1.34 to 2.87; P = .0006). Age,
sex, KPS, T stage, N stage, and RT dose, but not
RT duration, RT intensity, or RX duration, were
found to be statistically significant predictors of OS
and colostomy-free survival. Total treatment time,
but not duration of radiation therapy, seems to have
a detrimental effect on local failure and colostomy
rate in anal cancer. Induction chemotherapy may
contribute to local failure by increasing
total treatment time.
The objective response rate was 79.5%
(31/39) (lower bound CI: 68.8%) with
MMC/5-FU vs 91.9% (34/ 37) (lower bound
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cancer (European Organisation for Research and
Treatment of Cancer phase II study 22011-40014). Eur J
Cancer. 2009;45(16):2782-2791

Study Objective (Purpose of Study)
with reference to RT combined with MMC
and 5-FU.

65.

Allegra CJ, Yothers G, O'Connell MJ, et al. Neoadjuvant
5-FU or Capecitabine Plus Radiation With or Without
Oxaliplatin in Rectal Cancer Patients: A Phase III
Randomized Clinical Trial. J Natl Cancer Inst.
2015;107(11)

ExperimentalTx

1608 patients randomly
assigned to 1 of 4
chemotherapy regimens:
CVI 5-FU or
oral capecitabine with or
without oxaliplatin.

A 2x2 factorial randomized trial to determine whether
oral capecitabine could be substituted for continuous
infusion 5-FU in the curative setting of stage II/III rectal
cancer during neoadjuvant radiation therapy and whether
the addition of oxaliplatin could further enhance the
activity of fluoropyrimidine-sensitized radiation.

66.

Peixoto RD, Wan DD, Schellenberg D, Lim HJ. A
comparison between 5-fluorouracil/mitomycin and
capecitabine/mitomycin in combination with radiation for
anal cancer. J Gastrointest Oncol. 2016;7(4):665-672

ObservationalTx

300 patients, 195
received 5-FU/MMC and
105 received
capecitabine/MMC

Retrospective single institution study to evaluate
outcomes of patients with locally advanced anal cancer
treated with 5-FU/MMC compared to capecitabine/MMC
in combination with radiotherapy

67.

Souza KT, Pereira AA, Araujo RL, Oliveira SC, Hoff PM,
Riechelmann RP. Replacing 5-fluorouracil by
capecitabine in localised squamous cell carcinoma of the
anal canal: systematic review and meta-analysis.
Ecancermedicalscience. 2016;10:699.

ObservationalTx

36 studies

A systematic review and meta-analysis was performed
from a Medline, Scopus and Embase data search to
compare outcomes of patients with locally advanced anal
cancer treated with 5-FU/MMC compared to
capecitabine/MMC in combination with radiotherapy

ARS Appropriate Use Criteria
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CI: 82.8%) with MMC/cisplatin.
Radiochemotherapy with MMC/cisplatin
seems promising as only MMC/cisplatin
demonstrated enough activity (RECIST
objective response rate >75%) to be tested
further in phase III trials; MMC/5-FU did not.
MMC/cisplatin also had an overall acceptable
toxicity profile.
There were no statistically significant differences
between regimens using 5-FU vs capecitabine in
three-year local-regional tumor event rates (11.2%
vs 11.8%), 5-year DFS (66.4% vs 67.7%), or 5-year
OS (79.9% vs 80.8%); or for oxaliplatin vs
no oxaliplatin for the three endpoints of localregional events, DFS, and OS (11.2% vs 12.1%,
69.2% vs 64.2%, and 81.3% vs 79.0%). The
addition of oxaliplatin was associated with
statistically significantly more overall and grade 3-4
diarrhea (P < .0001). Three-year rates of localregional recurrence among patients who underwent
R0 resection ranged from 3.1 to 5.1% depending on
the study arm. This study
establishes capecitabine as a standard of care in
the pre-operative rectal setting. Oxaliplatindid not
improve the local-regional failure rate, DFS, or OS
for any patient risk group but did add considerable
toxicity.
The 2-year DFS was 79.7% for CM [95% confidence
intervals (95% CI), 71.1-88.3%] and 78.8% for FM
(95% CI, 73-84.6%); 2-year ACSS was 88.7% for
CM (95% CI, 81.8-95.5%) and 87.5% for FM (95%
CI, 82.8-92.2%). On multivariate analysis, only HIV
status, clinical T size (≤5 vs. >5 cm), and N status
(negative vs. positive) remained as significant
prognostic factors for both DFS and ACSS.
Chemotherapy regimen (CM vs. FM) had no impact
on either DFS [P=0.995; hazard ratios (HR) =0.99;
95% CI, 0.57-1.74] or ACSS (P=0.847; HR =0.93;
95% CI, 0.46-1.86). Both regimens achieved similar
DFS and anal cancer specific survival
2
The capecitabine dose ranged from 500 mg/m to
2
825 mg/m BID for 5 days per week during radiation.
With a total of 218 patients, the median follow-up
was 21.5 months (14-23). The pooled analysis of
three trials (N = 132 patients) reported a CRR at 6
months of 88% (83%-94%), considering all clinical
stages. The pooled analysis of overall CRR (N =
218 patients), evaluated at different intervals,
showed an overall CRR of 91% (87%-95%). Rates
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68.

Glynne-Jones R, Meadows H, Wan S, et al. EXTRA--a
multicenter phase II study of chemoradiation using a 5
day per week oral regimen of capecitabine and
intravenous mitomycin C in anal cancer. Int J Radiat
Oncol Biol Phys. 2008;72(1):119-126.

ExperimentalTx

31 patients, The median
age was 61 years (range
45-86) with 14 males
and 17 females.

A phase II trial aimed to determine the feasibility, toxicity,
and efficacy of capecitabine, MMC and radiotherapy
in anal cancer patients.

69.

Goodman KA, Julie D, Cercek A, et al. Capecitabine With
Mitomycin Reduces Acute Hematologic Toxicity and
Treatment Delays in Patients Undergoing Definitive
Chemoradiation Using Intensity Modulated Radiation
Therapy for Anal Cancer. Int J Radiat Oncol Biol Phys.
2017;98(5):1087-1095.

ObservationalTx

107 patients treated with
definitive chemoradiation
from January 2009 to
May 2014; median age
at diagnosis was
59 years, and
78 patients (73%) were
female

Retrospective review to assess the impact
on acute toxicity of replacing 5-FU
with capecitabine in definitive chemoradiation for patients
with anal squamous cell carcinoma (

70.

Jones CM, Adams R, Downing A, et al. Toxicity,
Tolerability, and Compliance of Concurrent Capecitabine
or 5-Fluorouracil in Radical Management of Anal Cancer
With Single-dose Mitomycin-C and Intensity Modulated
Radiation Therapy: Evaluation of a National Cohort. Int J
Radiat Oncol Biol Phys. 2018;101(5):1202-1211.

ObservationalTx

147 patients, 52 of
whom were treated
with capecitabine/MMC
and 95 with 5-FU/MMC.

To prospectively report toxicity data from a national cohort
evaluation within the United Kingdom National Health
Service for patients with anal squamous cell carcinoma
who underwent IMRT and a single dose of MMC with
either 5-FU (5-FU/MMC)
or capecitabine(capecitabine/MMC).
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of locoregional relapse varied from 3.2% to 21%.
The majority of patients completed the planned
radiotherapy dose (93.5%-100%) and any
chemotherapy interruption was reported in up to
55.8% of patients. The authors concluded that
capecitabine is an acceptable alternative to 5-FU
Radiotherapy comprised the schedule of the
UK Anal Cancer Trial (ACT) II trial (50.4 Gy in 28
fractions of 1.8 Gy). With MMC (12 mg/m2)
on Day 1 and capecitabine on each RT
treatment day in two divided doses (825 mg/m2
b.i.d). The endpoints were complete response at 4
weeks, local control at 6 months and toxicity.
Compliance with chemotherapy with no dose
interruptions or delays was 68%, and with RT was
81%. Eighteen (58%) patients completed both
modalities of treatment as planned. Dose-limiting
Grade 3 or 4 diarrhea was seen in 1 of 31 patients.
Three patients experienced Grade 3 neutropenia.
There were no treatment-related deaths. Four
weeks following completion of chemoradiation, 24
patients (77%) had a complete clinical response,
and 4 (16%) a partial response. With a median
follow-up of 14 months, three locoregional relapses
occurred. Capecitabine with MMC and RT in with
patients anal carcinoma was well tolerated, with
minimal toxicity and acceptable compliance.
The patient characteristics were similar between the
2 treatment groups. All patients in both groups were
treated with intensity modulated RT (median dose,
56 Gy). In the 5-FU group, 52% experienced grade
3 to 4 neutropenia compared with 20% in
the capecitabine group (P=.001). Treatment breaks
resulting from toxicity, primarily related to grade
3+ hematologic toxicity, were necessary for 42%
of patients treated with 5-FU versus 16% of those
treated with capecitabine (P=.006).
Pelvic radiation therapy with MMC
plus capecitabine was well tolerated and appeared
to have less grade 3+ acute hematologic toxicity and
fewer treatment interruptions than in a population
of patients undergoing definitive chemoradiation with
MMC and 5-FU.
No treatment-related deaths and no overall
difference were found in the proportion of patients
experiencing any grade ≥3 toxicity between
the capecitabine and 5-FU groups (45% vs 55%;
P = .35). However, significantly fewer patients in
the capecitabine/MMC group experienced grade 3
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71.

Meulendijks D, Dewit L, Tomasoa NB, et al.
Chemoradiotherapy with capecitabine for locally
advanced anal carcinoma: an alternative treatment
option. Br J Cancer. 2014;111(9):1726-1733

ExperimentalTx

147 patients with stage
T2-4, NxM0 or T14N1M0 anal cancer, 47
received 5-FU/MMC and
radiation, 58 received
capecitabine/MMC and
radiation.

To investigate whether capecitabine is as effective as 5FU in the treatment of patients with locally advanced anal
cancer

72.

Oliveira SC, Moniz CM, Riechelmann R, et al. Phase II
Study of Capecitabine in Substitution of 5-FU in the
Chemoradiotherapy Regimen for Patients with Localized
Squamous Cell Carcinoma of the Anal Canal. J
Gastrointest Cancer. 2016;47(1):75-81

ExperimentalTx

43 patients with stage
T2-4NxM0 or T1-4N1M0
anal cancer

A phase II study to evaluate capecitabine in substitution of
5-FU in
the chemoradiotherapy regimen in patients with localized
squamous cell carcinoma of the anal canal.

73.

Thind G, Johal B, Follwell M, Kennecke HF.
Chemoradiation with capecitabine and mitomycin-C for
stage I-III anal squamous cell carcinoma. Radiat Oncol.

ExperimentalTx

66 patients

Retrospective review to describe the toxicity, dose
intensity and outcomes of a sequential cohort of stage 1III anal cancer patients treated with chemo-radiotherapy

ARS Appropriate Use Criteria
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Study Results
hematologic toxicity (4% vs 27%; P = .001). A lower
proportion of patients completed their planned
chemotherapy course in the capecitabine cohort,
although this did not reach statistical significance
(81% vs 90%; P = .21). The median RT duration
was 38 days (interquartile range 38-39) for both
groups. No difference was found in the 1-year
oncologic outcomes.
Patients were treated with either continuous 5-FU
(750 mg m(-2)) on days 1-5 and 29-33, MMC (10 mg
m(-2)) on day 1, and radiotherapy;
or capecitabine (825 mg m(-2) b.i.d. on weekdays),
MMC (10 mg m(-2)) on day 1, and radiotherapy.
Clinical complete response was achieved in 41/46
patients (89.1%) with 5-FU and in 52/58 patients
(89.7%) with capecitabine. Three-year LRC was
76% and 79% (P=0.690, log-rank test), 3-year OS
was 78% and 86% (P=0.364, log-rank test) and CFS
was 65% and 79% (P=0.115, log-rank test) for 5-FU
and capecitabine, respectively. Genetic
polymorphisms GSTT1 and TYMS genotypes were
associated with severe (grade 3-4) toxicity.
Capecitabine combined with MMC and radiotherapy
was equally effective as 5-FUbased chemoradiotherapy.
Seventeen patients (39.5%) were stage II,
11 patients (25.6%) stage IIIA, and
15 patients (34.9%) stage IIIB. Four patients (9.3%)
were HIV positive. Patients were treated
with capecitabine 825 mg/m(2) bid during
radiotherapy associated with a single dose of
mitomycin 15 mg/m(2) on day 1. With a median
follow-up of 23.1 months (range 4 to 44.4 months),
3 patients (7%) presented partial response, 37
(86%) had complete response, and
3 patients developed progression of the disease
(7%) at 6 months. The colostomy rate was 18.6%. It
was observed a locoregional control of 86% in 6
months (CI 95% 0.72-0.94). The main grade 3-4
toxicities were grade 3 radiodermitis in
10 patients (23.2%), grade 3 lymphopenia in
5 patients (11.6%), and grade 3 neutropenia in
2 patients (6.9%). One HIV-positive patient had
septic shock, pneumonia, herpetic encephalitis,
atrial fibrillation, and macrophage activation
syndrome.
Among 66 eligible patients, median planned dose of
radiation was 51.9 Gy over 5.5 weeks, range 25.0 to
63 Gy, and dose intensity was 98%. Median
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2014;9:124

74.

Richter I, Jirasek T, Dvorak J, Cermakova E, Bartos J.
The prognostic significance of epidermal growth factor
receptor expression in patients with anal carcinoma.
Neoplasma. 2016;63(3):435-441

ARS Appropriate Use Criteria

ObservationalDx

17 patients with stage 1III anal cancer

Study Objective (Purpose of Study)

Study Results

with Capecitabine and MCC in a population-based setting.

delivered dose of MCC delivered was 12 mg/m2 on
day one, week one while median CAP dose was 825
mg/m2 twice daily on radiation days. CAP dose
reductions due to toxicity were recorded for 13
patients (20%). Median follow-up was 20 months
and 94% of patients with squamous cell histology
had no evidence of relapse. Chemo-radiation with
CAP plus MMC was well tolerated
All patients were treated with radiotherapy (total
dose range 40 - 68 Gy), 13 patients received
concomitant chemotherapy (7 patients mitomycin/5fluorouracil, 5 patients cisplatine/5-fluorouracil, 1
patient cisplatine weekly). EGFR expression in the
pretreatment biopsieswas assessed with
imunohistochemistry.Patients with
EGFR expressionhad significantly shorter
progression free survival (PFS) (p=0.0109; HR 9.38,
95% CI 1.75 - 50.35) and overall survival (OS)
(p=0.0351; HR 7.11, 95% CI 1.4 - 36.13)
than patients without expression EGFR. The 4-year
PFS in patients with increased
EGFR expression was only 28.57% (95% CI 17.07 62.04%) compared to 87.5% (95% CI 64.58 - 100%)
in patients without EGFR expression. The 4-year
OS in patientswith increased EGFR expression was
only 50.0% (95% CI 15.35 - 84.65%) compared to
87.5% (95% CI 64.58 - 100.0%) in patients without
EGFR expression.Patients with expression EGFR
had significantly shorter PFS and OS compared
with patients without EGFR expression.

To evaluate the prognostic significance of epidermal
growth factor receptor expression in patients treated with
radiotherapy or concomitant chemoradiotherapy for
squamous cell anal cancer
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75.

Doll CM, Moughan J, Klimowicz A, et al. Significance of
Co-expression of Epidermal Growth Factor Receptor and
Ki67 on Clinical Outcome in Patients With Anal Cancer
Treated With Chemoradiotherapy: An Analysis of NRG
Oncology RTOG 9811. Int J Radiat Oncol Biol Phys.
2017;97(3):554-562

ObservationalDx

76.

Levy A, Azria D, Pignon JP, et al. Low response rate after
cetuximab combined with conventional
chemoradiotherapy in patients with locally advanced anal
cancer: long-term results of the UNICANCER ACCORD
16 phase II trial. Radiother Oncol. 2015;114(3):415-416.

ExperimentalTx

ARS Appropriate Use Criteria

Patients/Events

16 patients; 11
assessable

Study Objective (Purpose of Study)

Study Results

To measure co-expression of EGFR and Ki67 proteins in
pretreatment tumor biopsies
of anal cancer patients enrolled on NRG
Oncology RTOG 9811, a phase III trial comparing 5fluorouracil/mitomycin-C/radiation therapy (Arm A) versus
5-fluorouracil/cisplatin/radiation therapy (Arm B), and to
correlate expression with clinical outcome.

EGFR and Ki67 co-expression was measured after
constructing a tissue microarray using fluorescence
immunohistochemistry and automated quantitative
image analysis. The Ki67 score within EGFR high
versus low areas (Ki67ratio in EGFRhigh:low) in each
tumor core was analyzed at the median, quartiles,
and as a continuous variable. Associations between
the tumor markers and clinical endpoints (overall
and disease-free survival, locoregional and
colostomy failure, and distant metastases) were
explored. A total of 282 pretreatment tumors were
analyzed from NRG Oncology RTOG 9811. Of
evaluated specimens, 183 (65%, n=89, Arm A;
n=94, Arm B) were eligible and analyzable. There
were no significant differences in baseline
characteristics or outcomes between analyzable and
unanalyzable patient cases. Median follow-up was
6.0 years. On multivariate analysis, after adjusting
for gender, patients with Ki67ratio in
EGFRhigh:low ≥median had worse overall survival
(hazard ratio 2.41, 95% confidence interval 1.384.19, P=.0019). After adjusting for N stage and
largest tumor dimension, patients with Ki67ratio in
EGFRhigh:low ≥ median had a higher risk of a diseasefree failure (hazard ratio 1.85, 95% confidence
interval 1.18-2.92, P=.0078). Technical validation
with an independent anal cancer patient cohort was
performed and shows a very similar biomarker score
distribution. High Ki67ratio in EGFRhigh:low was
associated with worse clinical outcome in this
subset of patients with anal cancer treatedwith
chemoradiation on NRG Oncology RTOG 9811.
Patients received 45 Gy in 25 fractions over 5
weeks, fluorouracil and cisplatin during weeks 1 and
5), in combination with weekly dose of cetuximab
(250 mg/m(2) with a loading dose of 400 mg/m(2) 1
week before irradiation), and a standard dose boost
(20 Gy). The trial was originally designed to include
81 patients to detect a 15% of objective response
increase with the new combination in comparison
with CRT. All 11 assessable patients had an
objective response consisting of six complete (55%)
and five partial (45%) response 2 months after the
end of the treatment. Thirteen patients were
followed up with a median of 22 months [95%
confidence interval (CI ): 18-27] and had a 1-year
colostomy-free survival, progression-free and overall
survival rate of 67% (95% CI: 40%-86%), 62% (95%
CI: 36%-82%), and 92% (95% CI: 67%-99%),

A phase II trial to evaluate the tolerability and clinical
response rates in immunocompetent locally advanced anal
cancer patients treated with conventional chemoradiation in
combination with cetuximab
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77.

Deutsch E, Lemanski C, Pignon JP, et al. Unexpected
toxicity of cetuximab combined with conventional
chemoradiotherapy in patients with locally advanced anal
cancer: results of the UNICANCER ACCORD 16 phase II
trial. Ann Oncol. 2013;24(11):2834-2838.

ExperimentalTx

16 patients

A phase II trial to evaluate the tolerability and clinical
response rates in immunocompetent locally advanced anal
cancer patients treated with conventional chemoradiation in
combination with cetuximab

78.

Garg MK, Zhao F, Sparano JA, et al. Cetuximab Plus
Chemoradiotherapy in Immunocompetent Patients With
Anal Carcinoma: A Phase II Eastern Cooperative
Oncology Group-American College of Radiology Imaging
Network Cancer Research Group Trial (E3205). J Clin
Oncol. 2017;35(7):718-726

ExperimentalTx

61 patients with stage IIII anal cancer

Phase II study to evaluate the tolerability and clinical
response rates in immunocompetent locally advanced anal
cancer patients treated with conventional chemoradiation in
combination with cetuximab

ARS Appropriate Use Criteria
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respectively.
Patients received 45 Gy in 25 fractions over 5
weeks, fluorouracil and cisplatin during weeks 1 and
5), in combination with weekly dose of cetuximab
(250 mg/m(2) with a loading dose of 400 mg/m(2) 1
week before irradiation), and a standard dose boost
(20 Gy). The trial was prematurely stopped after the
declaration of 15 serious adverse events (SAEs) in
14 out of 16 patients. Five patients received the
entire planned treatment, and the compliance was
higher after amendments of the protocol. Among the
15 SAEs, 6 were unexpected. Grade (G) 3/4 acute
toxic effects, observed in 88% patients, were
general (n = 13, 81%), digestive (n = 9, 56%),
dermatological (n = 5, 31%), infectious (n = 4, 25%),
hematological (n = 3, 19%), and others (n = 9); and
three patients suffered from six G3/4 late toxic
effects. No treatment-related death was reported.
CRT plus cetuximab was unacceptably toxic in this
population of patients.
Patients received cisplatin, fluorouracil, and
radiation therapy to the primary tumor and regional
lymph nodes (45 to 54 Gy) plus eight once-weekly
doses of concurrent cetuximab. The study was
designed to detect at least a 50% reduction in 3year LRF rate (one-sided α, 0.10; power 90%),
assuming a 35% LRF rate from historical data. Poor
risk features included stage III disease in 64% and
male sex in 20%. The 3-year LRF rate was 23%
(95% CI, 13% to 36%; one-sided P = .03) by
binomial proportional estimate using the
prespecified end point and 21% (95% CI, 7% to
26%) by Kaplan-Meier estimate in a post hoc
analysis using methods consistent with historical
data. Three-year rates were 68% (95% CI, 55% to
79%) for progression-free survival and 83% (95%
CI, 71% to 91%) for overall survival. Grade 4 toxicity
occurred in 32%, and 5% had treatment-associated
deaths. Conclusion Although the addition
of cetuximab to chemoradiation for SCCAC was
associated with lower LRF rates than historical data
with CRT alone, toxicity was substantial, and LRF
still occurs in approximately 20%, indicating the
continued need for more effective and less toxic
therapies.
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79.

Sparano JA, Lee JY, Palefsky J, et al. Cetuximab Plus
Chemoradiotherapy for HIV-Associated Anal Carcinoma:
A Phase II AIDS Malignancy Consortium Trial. J Clin
Oncol. 2017;35(7):727-733

ExperimentalTx

45 patients with stage IIII anal cancer

Phase II study to evaluate the tolerability and clinical
response rates in HIV+ locally advanced anal cancer
patients treated with conventional chemoradiation in
combination with cetuximab

80.

Elson JK, Kachnic LA, Kharofa JR. Intensity-modulated
radiotherapy improves survival and reduces treatment
time in squamous cell carcinoma of the anus: a National
Cancer Data Base study. Cancer. 2018.

ObservationalTx

6,814 patients with stage
I-III anal SCC who
received definitive
chemoradiation; 42.6%
IMRT; 57.4% 3D
conformal

To evaluate the impact of IMRT
on treatment time and survival in anal SCC
Using data from the National Cancer Data (2004-2013)

81.

Jhaveri J, Rayfield L, Liu Y, et al. Impact of intensity
modulated radiation therapy on survival in anal cancer. J
Gastrointest Oncol. 2018;9(4):618-630.

ObservationalTx

8,108 patients with stage
I-III anal SCC who
received definitive
chemoradiation; 40.8%
IMRT; 59.2% 3D
conformal

A case-control, propensity score (PS) matched analysis of
the National Cancer Data Base of patients diagnosed with
non-metastatic anal cancer from 2004 to 2013 to
investigate the impact of IMRT on OS in patients treated
with chemoradiation for anal cancer

82.

Pollom EL, Wang G, Harris JP, et al. The Impact of
Intensity Modulated Radiation Therapy on Hospitalization
Outcomes in the SEER-Medicare Population With Anal
Squamous Cell Carcinoma. Int J Radiat Oncol Biol Phys.

ObservationalTx

1165 patients with stage
I-III anal SCC who
received definitive
chemoradiation; 39%

A retrospective cohort study using the SEERMedicare database from 2001 and 2011 to assess the
relation between IMRT and first hospitalization by use of a
multivariate competing-risk model, as well as instrumental

ARS Appropriate Use Criteria
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Patients received cisplatin, fluorouracil, and
radiation therapy to the primary tumor and regional
lymph nodes (45 to 54 Gy) plus eight once-weekly
doses ofconcurrent cetuximab. The study was
designed to detect at least a 50% reduction in 3year LRF rate (one-sided α, 0.10; power, 90%),
assuming a 35% LRF rate from historical data.The
3-year LRF rate was 42% (95% CI, 28% to 56%;
one-sided P = .9) by binomial proportional estimate
using the prespecified end point (LRF or alive
without LRF and followed < 3 years), and 20% (95%
CI, 10% to 37%) by Kaplan-Meier estimate in post
hoc analysis using definitions and methods
consistent with historical data. Three-year rates by
Kaplan-Meier estimate were 72% (95% CI, 56% to
84%) for progression-free survival and 79% (95%
CI, 63% to 89%) for overall survival. Grade 4 toxicity
occurred in 26%, and 4% had treatment-associated
deaths. Conclusion HIV-associated SCCAC is
potentially curable with definitive CRT. Although
addition of cetuximab may result in less LRF, the
20% recurrence and 26% grade 4 toxicity rates
indicate the continued need for more-effective and
less-toxic therapies.
Patients receiving IMRT had a reduced risk of a
long treatment time in a multivariate analysis (P <
.001). The 5-year overall survival (OS) rates with
IMRT and 3DCRT were 80.8% and 78.9%,
respectively (P = .0036). According to a propensity
analysis, patients receiving IMRT had improved OS
(P = .039) and a reduced risk of a
long treatment time (P < .0001) in a multivariate
analysis. RT use was associated with significantly
reduced overall treatment time and
improved survival in comparison with 3DCRT.
Median follow-up for all patients was 54.4 months.
After PS matching, MVA for OS showed that IMRT
was associated with improved OS compared to nonIMRT (HR 0.83, 95% CI: 0.74-0.94; P=0.002).
Adjusted KM analysis showed that the 5-year OS for
patients treated with IMRT was 74.6% vs. 70.5%
(P=0.0022). IMRT based concurrent CRT for nonmetastatic AC is associated with
improved survival when compared to similar patients
treated with non-IMRT based therapy.
IMRT use increased over time and was associated
more with regional and provider characteristics than
with patient characteristics. The 3- and 6-month
cumulative incidences of first hospitalization were
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IMRT; 61% 3D
conformal

variable analysis

83.

Konski A, Garcia M, Jr., John M, et al. Evaluation of
planned treatment breaks during radiation therapy for
anal cancer: update of RTOG 92-08. Int J Radiat Oncol
Biol Phys. 2008;72(1):114-118

ObservationalTx

67 patients

To evaluate the long-term efficacy and
toxicity of RTOG 92-08 with over 10 years of
follow-up.

84.

Kachnic LA, Tsai HK, Coen JJ, et al. Dose-painted
intensity-modulated radiation therapy for anal cancer: a
multi-institutional report of acute toxicity and response to
therapy. Int J Radiat Oncol Biol Phys. 2012;82(1):153-158

ObservationalTx

43 patients

To analyze acute toxicity and treatment
response in a cohort of patients receiving
dose-painted-IMRT and concurrent
chemotherapy for anal canal cancer.

85.

Kachnic LA, Winter K, Myerson RJ, et al. RTOG 0529: a
phase 2 evaluation of dose-painted intensity modulated
radiation therapy in combination with 5-fluorouracil and
mitomycin-C for the reduction of acute morbidity in
carcinoma of the anal canal. Int J Radiat Oncol Biol Phys.
2013;86(1):27-33

ObservationalTx

52 patients

To present acute toxicity and radiation
planning compliance for patients receiving
dose painted-IMRT with concurrent 5-FU and
MMC chemotherapy as definitive treatment
for anal canal cancer.

ARS Appropriate Use Criteria
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41.9% (95% confidence interval [CI], 37.3%-46.4%)
and 47.6% (95% CI, 43.0%-52.2%), respectively, for
the IMRT cohort and 46.7% (95% CI, 43.0%-50.4%)
and 52.1% (95% CI, 48.4%-55.7%), respectively, for
the non-IMRT cohort. IMRT was associated with a
decreased hazard of first hospitalization compared
with 3-dimensional radiation techniques (hazard
ratio, 0.70; 95% CI, 0.58-0.84;
P=.0002). Instrumental variable analysis suggested
an even greater reduction in hospitalizations with
IMRT after controlling for unmeasured confounders.
There was a trend toward improved overall survival
with IMRT, with an adjusted hazard ratio of 0.77
(95% CI, 0.59-1.00; P=.05).
47 patients entered in the mandatory treatment
break cohort. The study was reopened in 1995
to the no mandatory treatment break cohort
completing accrual with 20 patients in 1996.
Of 67 total patients, 1 patient in the mandatory
treatment break portion of the study did not
receive any protocol treatment and is excluded
from analyses. After adjusting for tumor size,
neither cohort showed a statistically
significant difference in OS or local-regional
failure compared with the RTOG 87-04
MMC arm. No patient in either cohort
experienced a Grade 3 or higher late toxicity.
Median age was 58 years; 67% female; 16%
stage I, 37% II; 42% III; 5% IV. 14 patients
were immunocompromised: 21% HIVpositive and 12% on chronic
immunosuppression. Median follow-up was
24 months (range, 0.6-43.5 months). 60%
completed chemoradiation without treatment
interruption; median duration of treatment
interruption was 2 days (range, 2-24 days).
Acute Grade 3+ toxicity included:
hematologic 51%, dermatologic 10%,
gastrointestinal 7%, and genitourinary 7%. 2year local control, OS, colostomy-free
survival, and metastasis-free survival were
95%, 94%, 90%, and 92%, respectively.
Of 63 accrued patients, 52 were evaluable.
Tumor stage included 54% II, 25% IIIA, and
21% IIIB. In primary endpoint analysis, 77%
experienced grade 2+
gastrointestinal/genitourinary acute adverse
events (9811 77%). There was, however, a
significant reduction in acute grade 2+
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86.

Call JA, Haddock MG, Quevedo JF, Larson DW, Miller
RC. Concurrent chemotherapy and intensity modulated
radiation therapy in the treatment of anal cancer: A
retrospective review from a large academic center. Pract
Radiat Oncol. 2013;3(1):26-31

ObservationalTx

28 patients with T1-2
disease and 6 patients
with T3-4 disease; 14
patients with regional
node involvement.

Retrospective study to assess the toxicity and efficacy
of IMRT combined
with chemotherapy in treatment of anal cancer.

87.

Rattan R, Kapoor R, Bahl A, Gupta R, Oinam AS, Kaur S.
Comparison of bone marrow sparing intensity modulated
radiotherapy (IMRT) and three-dimensional conformal
radiotherapy (3DCRT) in carcinoma of anal canal: a
prospective study. Ann Transl Med. 2016;4(4):70

ObservationalTx

20 patients with stage 1III anal cancer

Prospective randomized study to compare the
hematological and gastrointestinal toxicity in BM sparing
IMRT with 3Dconformal radiation therapy
in anal carcinoma patients.

ARS Appropriate Use Criteria
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Study Results
hematologic, 73% (9811 85%, P=.032), grade
3+ gastrointestinal, 21% (9811 36%,
P=.0082), and grade 3+ dermatologic adverse
events 23% (9811 49%, P<.0001) with dosepainted-IMRT. On initial pretreatment review,
81% required dose-painted-IMRT replanning,
and final review revealed only 3 cases with
normal tissue major deviations.
The median radiation dose was 50.4 Gy (range,
48.6-57.6 Gy). Chemotherapy was given
concurrently: 5-fluorouracil alone in 1 patient and
combination 5-FU and MMC in all others. Median
follow-up in surviving patients was 22 months. The
estimated 2-year survival was 93% (95% confidence
interval, 76%-98%). Three patients (9%) had local
relapse (estimated 2-year local control, 90%; 95%
confidence interval, 74%-97%). One patient had
relapse in a regional node. Acute grade 3-4
hematologic toxicity was observed in 20 patients
(59%). Other acute grade 3 or grade 4 toxicity
included the gastrointestinal tract in 3 patients (9%)
and skin in 5 patients (15%). Two patients (6%) had
late grade 3 or grade 4 gastrointestinal tract toxicity.
Patients received 45 Gy in 25 fractions at 1.8
Gy/fraction and weekly concurrent inj. cisplatin and
5-FU. Patients were evaluated for acute
hematological and gastrointestinal toxicity during
treatment. Additional dosimetric comparison was
made between the two groups.
Incidence of worst hematological toxicity grade II
(GII) and GIII was seen in 40% [4] vs. 30% [3] and
20% [2] vs. 0% [0] respectively,
in 3DCRT and IMRT group. However these did not
come as statistically significant (P=0.228). Incidence
of worst gastrointestinal toxicity during treatment in
terms of GII was 30% [3] vs. 50% [5] and GIII was
60% [6] vs. 0% [0] in 3DCRT and IMRT group
respectively (P=0.010). Other parameters indicating
better tolerance of treatment with IMRT arm
than 3DCRT arm were lesser need for
administration of parenteral fluid 10% [1] vs. 60% [6]
(P=0.019); lesser need for blood transfusion 0% [0]
vs. 20% [2] (P=0.060) in IMRT arm than
in 3DCRTarm respectively. Patient requiring
supportive care during treatment like need for antimotility drugs and WHO. Step II analgesics also
favored IMRT arm. Overall treatment time for Arm B
(33.40 days) was less than what was seen in Arm A
patients (36.8 days), although difference was not
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88.

Bazan JG, Hara W, Hsu A, et al. Intensity-modulated
radiation therapy versus conventional radiation therapy
for squamous cell carcinoma of the anal canal. Cancer.
2011;117(15):3342-3351

ObservationalTx

46 patients

A retrospective study o compare outcomes in patients with
analSCC who were treated with definitive
chemoradiotherapy by either IMRT or
conventional radiotherapy.

89.

Kachnic L.A., Winter K., Myerson R.J., al. e. Two-year
outcomes of RTOG 0529: A phase II evaluation of dosepainted IMRT in combination with 5-fluorouracil and
mitomycin-C for the reduction of acute morbidity in
carcinoma of the anal canal. ASCO Meeting Abstracts.
2011;29(4 suppl):368

ExperimentalTx

52 analyzable patients
with T2-4N0-3M0 anal
cancer; 81% female;
54% stage II; 25% IIIA;
21% IIIB.

Phase 2 study to assess 2 year outcomes for patients with
anal cancer treated with IMRT in combination with 5-Fu and
MMC; 2 year outcomes of RTOG 0529

ARS Appropriate Use Criteria
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Study Results
statistically significant (P=0.569). In terms of
dosimetric analysis, arm B with the use
of IMRT showed superiority over arm A
with 3DCRT. The mean volume of bladder receiving
≥30 and 40 Gy respectively was 100% and 96% for
group A (3DCRT) as compared to 68% and 31% for
the group B (IMRT) (P<0.05). For bowel, although,
the V30 and V40
for 3DCRT versus IMRT respectively were 51% and
27% vs. 27% and 13%, statistical significance was
not reached (P>0.05). There was also less mean
BM receiving ≥10 Gy (80.4%) and ≥20 Gy (65.6%)
for group B using IMRT, than in 3DCRT (group A)
were it was 91% and 73% respectively. Although for
V10 it was significant (P=0.04), it did not reach
statistical significance for the V20 (P=0.550).
The conventional radiotherapy group required
longer treatment duration (57 days vs 40 days,
P<.0001), more treatment breaks (88% vs
34.5%, P=.001), and longer breaks (12 days v
1.5 days, P<.0001) than patients treated with
IMRT. 11 (65%) patients in the conventional
radiotherapy group experienced grade >2
nonhematologic toxicity compared with 6
(21%) patients in the IMRT group (P=.003).
The 3-year OS, LRC, and progression-free
survival were 87.8%, 91.9%, and 84.2%,
respectively, for the IMRT groups and 51.8%,
56.7%, and 56.7%, respectively, for the
conventional radiotherapy group (all P<.01).
On multivariate analysis, T stage, use of
IMRT, and treatment duration were associated
with OS, and T stage and use of IMRT were
associated with LRC.
2
Patients received 5FU (1,000 mg/m /day 96 hour
2
infusion) and MMC (10 mg/m bolus) days 1 and 29
of DP-IMRT prescribed as follows - T2N0: 42 Gy
elective nodal and 50.4 Gy anal tumor planning
target volumes (PTVs), 28 fractions; T3-4N0-3: 45
Gy elective nodal, 50.4 Gy ≤ 3 cm and 54 Gy > 3 cm
metastatic nodal and 54 Gy anal tumor PTVs, 30
fractions. Median follow-up was 23.2 months (0.233). Two-year LRF, CF, DFS and 95% confidence
intervals are 20% (9%, 31%), 8% (0.4%, 15%) and
77% (62%, 86%), respectively. The causes of death
for the 7 patients that died are: anal cancer in 5,
morbidity in one and second primary outside the
radiation field in one. DP-IMRT with 5FU/MMC for
the treatment of anal canal cancer yields similar two-
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90.

Albertsson P, Alverbratt C, Liljegren A, et al. Positron
emission tomography and computed tomographic
(PET/CT) imaging for radiation therapy planning in anal
cancer: A systematic review and meta-analysis. Crit Rev
Oncol Hematol. 2018;126:6-12

ObservationalTx

10 cross-sectional
studies

A systematic literature searches of Medline, EMBASE, the
Cochrane Library, and Centre for Reviews and
Dissemination and data review to assess impact on
survival, quality of life, symptom score, change in target
definition and treatment intention.

91.

Rusten E, Rekstad BL, Undseth C, et al. Target volume
delineation of anal cancer based on magnetic resonance
imaging or positron emission tomography. Radiat Oncol.
2017;12(1):147

ObservationalTx

19 patients undergoing
chemoradiation for anal
cancr

A prospective study to
compare target volume delineation of anal
cancer using positron emission tomography (PET)
and magnetic resonance imaging (MRI) with respect to
inter-observer and inter-modality variability

92.

Myerson RJ, Garofalo MC, El Naqa I, et al. Elective
clinical target volumes for conformal therapy in anorectal
cancer: a radiation therapy oncology group consensus
panel contouring atlas. Int J Radiat Oncol Biol Phys.
2009;74(3):824-830

ObservationalTx

N/A

To develop a Radiation Therapy Oncology Group atlas of
the elective clinical target volume definitions to be used
for planning pelvic intensity-modulated radiotherapy
(IMRT) for anal and rectal cancers based on task group
recommendations.

ARS Appropriate Use Criteria
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Study Results
year outcomes as the RTOG 9811 conventional
radiation, 5FU/MMC arm. Because of the associated
acute toxicity sparing, DP-IMRT is considered the
preferred radiation technique for this indication.
No data were available on survival or quality of life.
The summary estimate of the proportion of patients
in which PET/CT had an impact on the target
definition, was 23% (95% CI 16;33). The
corresponding summary estimate of a change in
treatment intent from curative to palliative was 3%
(95% CI 2;6). Almost one in four patients had a
change in target definition, which supports the use
of PET/CT in radiation therapy planning, but effect
on survival and quality of life is still uncertain.
Planning computed tomography(CT) images were
co-registered with 18F-fluorodexocyglucose (FDG)
PET/CT images and T2 and diffusion weighted
(DW) MR images. Three oncologists delineated the
Gross Tumor Volume (GTV) according to national
guidelines and the visible tumor tissue (GTVT). MRI
and PET based delineations were evaluated by
absolute volumes and Dice similarity coefficients. he
3
median volume of the GTVs was 27 and 31 cm for
PET and MRI, respectively, while it was 6 and
3
11 cm for GTVT. Both GTV and GTVT volumes
were highly correlated between delineators (r = 0.90
and r = 0.96, respectively). The median Dice
similarity coefficient was 0.75 when comparing the
GTVs based on PET/CT (GTVPET) with the
GTVs based on MRI and CT (GTVMRI). The median
Dice coefficient was 0.56 when comparing the
visible tumor volume evaluated by PET (GTVT_PET)
with the same volume evaluated by MRI (GTVT_MRI).
Margins of 1-2 mm in the axial plane and 7-8 mm in
superoinferior direction were required for coverage
of the individual observer's GTVs. e rather good
agreement between PET- and MRI-based GTVs
indicates that either modality may be used for
standard target delineation of anal cancer. However,
larger deviations were found for GTVT, which may
impact future tumor boost strategies.
The panel achieved consensus CTV definitions to
be used as guidelines for the adjuvant therapy of
rectal cancer and definitive therapy for anal cancer.
The most important difference from similar atlases
for gynecologic or genitourinary cancer is
mesorectal coverage. This report serves as a
template for the definition of the elective CTVs to be
used in IMRT planning for anal and rectal cancers,
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93.

Ng M, Leong T, Chander S, et al. Australasian
Gastrointestinal Trials Group (AGITG) contouring atlas
and planning guidelines for intensity-modulated
radiotherapy in anal cancer. Int J Radiat Oncol Biol Phys.
2012;83(5):1455-1462

ObservationalTx

N/A

To develop a high-resolution target
volume atlas with intensitymodulated radiotherapy (IMRT) planning guidelines for
the conformal treatment of anal cancer based on expert
panel recommendations

94.

Muirhead R, Adams RA, Gilbert DC, et al. Anal cancer:
developing an intensity-modulated radiotherapy solution
for ACT2 fractionation. Clin Oncol (R Coll Radiol).
2014;26(11):720-721

ObservationalTx

N/a

95.

Olsen JR, Moughan J, Myerson R, et al. Predictors of
Radiation Therapy-Related Gastrointestinal Toxicity From
Anal Cancer Dose-Painted Intensity Modulated Radiation
Therapy: Secondary Analysis of NRG Oncology RTOG
0529. Int J Radiat Oncol Biol Phys. 2017;98(2):400-408

ObservationalTx

52 evaluable patients

To develop a consensus IMRT technique to help define
and maintain consistent planning and delivery of
treatment for anal cancers based on task group
recommendations in collaboration with the Royal College
of Radiologists.
NRG Oncology RTOG 0529 secondary analysis to identify
patient and treatment factors associated with acute and
late gastrointestinal (GI) adverse events (AEs) using
dose-painted IMRT technique used in this study

96.

De Bari B., Lestrade L., Franzetti-Pellanda A., et al.
Modern intensity-modulated radiotherapy with image
guidance allows low toxicity rates and good local control

ObservationalTx

155 patients, 120 stage
II-IIIA, concurrent
chemotherapy in 138

ARS Appropriate Use Criteria

Retrospective study to report outcomes of a population
of anal cancer patients treated with modern intensitymodulated radiotherapy and daily image-

33

Study Results
as part of prospective RTOG trials.
Detailed contouring and planning guidelines and a
high-resolution atlas are provided. Gross tumor and
elective target volumes are described and pictorially
depicted. All elective regions should be routinely
contoured for all disease stages, with the possible
exception of the inguinal and high pelvic nodes for
select, early-stage T1N0. A 20-mm CTV margin for
the primary, 10- to 20-mm CTV margin for involved
nodes and a 7-mm CTV margin for the elective
pelvic nodal groups are recommended, while
respecting anatomical boundaries. A 5- to 10-mm
PTV margin is suggested. When using a
simultaneous integrated boost technique, a dose of
54 Gy in 30 fractions to gross disease and 45 Gy to
elective nodes with chemotherapy is
appropriate. Guidelines are provided for OAR
delineation. These
consensus planning guidelines and highresolution atlas complement the existing Radiation
Therapy Oncology Group (RTOG) elective nodal
ano-rectal atlas and provide additional anatomic,
clinical, and technical instructions to guide radiation
oncologists in the planning and delivery of IMRT
for anal cancer.
The panel introduced proposed guidelines for the
implementation of IMRT in anal cancer treatment
and the proposed technique will form the basis of
the standard arm for the next national study.
NRG Oncology RTOG 0529 treatment plans were
reviewed to extract dose-volume data for tightly
contoured small bowel, loosely contoured anterior
pelvic contents (APC), and uninvolved colon outside
the target volume (UC). Univariate logistic
regression was performed to evaluate association
between volumes of each structure receiving doses
≥5 to 60 Gy (V5-V60) in 5-Gy increments between
patients with and without grade ≥2 acute and late GI
AEs, and grade ≥3 acute GI AEs. Additional patient
and treatment factors were evaluated in multivariate
logistic regression (acute AEs) or Cox proportional
hazards models (late AEs). Acute and late GI AEs
from 5FU/MMC chemoradiation using DP-IMRT
correlate with radiation dose to the small bowel and
APC.
All patients received 36 Gy (1.8 Gy/fraction) on the
pelvic and inguinal nodes, on the rectum, on the
mesorectum and on the anal canal, and a sequential
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in chemoradiotherapy for anal cancer patients. J Cancer
Res Clin Oncol. 2018;144(4):781-789

97.

Franco P, De Bari B, Arcadipane F, et al. Comparing
simultaneous integrated boost vs sequential boost in anal
cancer patients: results of a retrospective observational
study. Radiat Oncol. 2018;13(1):172

ARS Appropriate Use Criteria

ObservationalTx

Patients/Events

Study Objective (Purpose of Study)

(including 81 patients
treated with 5-FU/MMC)

guided radiotherapy techniques in the treatment of
patients with anal cancer

190 patients, 87 patients
treated with SIB, 103
patients treated with
SEQ

Retrospective study to evaluate clinical outcomes of SIB IMRT in patients with anal cancer compared to those of a
set of patients treated with 3-dimensional conformal RT
and SEQ boost

34

Study Results
boost up to a total dose of 59.4 Gy (1.8 Gy/fraction)
on the anal canal and on the nodal gross tumor
volumes. Median follow-up was 38 months
(interquartile range 12-51). Toxicity data were
available for 143 patients: 22% of them presented a
G3+ acute toxicity, mainly as moist desquamation
(n = 25 patients) or diarrhea (n = 10).
Three patients had late grade 3 GI
toxicity (anal incontinence). No grade 4 acute or
late toxicity was recorded. Patients treated with
fixed-gantry IMRT delivered with a sliding window
technique presented a significantly higher risk of
acute grade 3 (or more) toxicity compared to those
treated with VMAT or helical tomotherapy (38.5 vs
15.3%, p = 0.049). Actuarial 4-year local control rate
was 82% (95% CI 76-91%). the authors concluded
that modern IMRT with daily image guidance is
effective and safe in treating anal cancer and should
be considered the standard of care in this setting.
The SIB-group consisted of 87 patients, treated with
2 cycles of 5-FU/MMC) using SIB-IMRT delivering
42-45Gy/28-30 fractions to the elective pelvic lymph
nodes and 50.4-54Gy/28-30fractions to the primary
tumor and involved nodes, based on pre-treatment
staging. The SeqB group comprised 103 patients,
treated with MMC associated to either 5-FU or
Capecitabine concurrent to RT with 36 Gy/20
fractions to a single volume including gross tumor,
clinical nodes and elective nodal volumes and a
SeqB to primary tumor and involved nodes of
23.4 Gy/13 fractions.
Median follow up was 34 (range 9-102) and
31 months (range 2-101) in the SIB and SeqB
groups. The 1- and 2-year cumulative incidences of
colostomy were 8.2% (95%CI:3.6-15.2) and 15.0%
(95%CI:8.1-23.9) in the SIB group and 13.9%
(95%CI: 7.8-21.8) and 18.1% (95%CI:10.8-27.0) in
the SeqB group. Two-year CFS and OS were 78.1%
(95%CI:67.0-85.8) and 87.5% (95%CI:77.3-93.3) in
the SIB group and 73.5% (95%CI:62.6-81.7) and
85.4% (95%CI:75.5-91.6) in the SeqB, respectively.
A Cox proportional hazards regression model
highlighted an adjusted hazard ratio (AdjHR) of 1.18
(95%CI: 0.67-2.09;p = 0.560), although AdjHR for
the first 24 months was 0.95 (95%CI: 0.491.84;p = 0.877) for the SIB approach. SIB-based RT
provides similar clinical outcomes compared to
SeqB-based in the treatment of patients affected
with non metastatic anal cancer.
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Study Results
Patients underwent SIB-IMRT employing a schedule
consisting of 54 Gy/30 fractions to the
macroscopic anal planning target volume (PTV),
while clinical nodes were prescribed 50.4 Gy/30
fractions if sized ≤3 cm or 54 Gy/30 fractions if >3
cm. Elective nodal PTV was prescribed 45 Gy/30
fractions. Chemotherapy was administered
concurrently following the Nigro regimen. Median
follow-up was 39.7 months. The actuarial 3-year
CFS was 63.4 % (95% confidence interval (CI=44.877.1%). Actuarial 3-year OS and CSS were 67.7%
(95%CI=48.7-80.9%) and 72.9% (95%CI=53.885.1%), while DFS was 55.8% (95%CI=37.5.470.7%). Actuarial 3-year LRC was 74.1%
(95%CI=56.7-85.4%). On multivariate analysis, male
sex (hazard ratio (HR)=10.9; p=0.004; 95%CI=2.255.5%) had a significant impact on CFS, while
higher clinical stage (Stage IIIB vs. others) had
borderline significance (HR=2.7; p=0.062;
95%CI=1.8-5.9%). A shorter package time
(HR=0.94; p=0.007; 95%CI=0.91-0.98%) predicted
for higher CFS. Maximum detected events included:
skin (G3): 13%; gastrointestinal (GI) (G3): 13%;
genitourinary (GU) (G2): 38%; genitalia (G2): 45%;
anemia (G2): 4%; leukopenia (G3): 24%, (G4):7%;
neutropenia (G3): 16%; (G4): 11%;
thrombocytopenia (G3): 9%, (G4): 2%.
Patients underwent SIB-IMRT employing a schedule
consisting of 50.4 Gy/28 fractions to the gross tumor
volume and 42 Gy/28 fractions to the elective nodal
volumes for cT1N0 cases, and 54 Gy/30 fractions
and 45 Gy/30 fractions to the same volumes for
cT2N0 cases. Chemotherapy was administered
concurrently following Nigro's regimen. Median
follow-up was 39.7 months. The actuarial 3-year
CFS was 79.4% [95% confidence interval (CI)=61.489.7%]. Actuarial 3-year OS and CSS were 90.8%
(95% CI=74.1-96.9%) and 93.8% (95% CI=77.398.4%), while DFS was 75.5% (95% CI=56.487.1%). Actuarial 3-year LRC was 86.1% (95%
CI=69.6-94%). On multivariate analysis, tumor size
>3 cm showed a trend towards significance in
predicting CFS [hazard ratio (HR)=8.6, 95%
CI=84.7-88.1%; p=0.069]. Maximum detected
adverse events included: skin (G3): 18%;
gastrointestinal tract (G2): 67%; genitourinary tract
(G3): 3%; genitalia (G2): 30%; anemia (G2): 7%;
leukopenia (G3): 26%, leukopenia (G4):7%;
neutropenia (G3): 15%; neutropenia (G4): 12%;

98.

Franco P, Arcadipane F, Ragona R, et al. Locally
Advanced (T3-T4 or N+) Anal Cancer Treated with
Simultaneous Integrated Boost Radiotherapy and
Concurrent Chemotherapy. Anticancer Res.
2016;36(4):2027-2032

ObservationalTx

45 patients

A retrospective study to report on clinical outcomes of a
consecutive series of locally advanced (T3-T4N0N3) anal cancer patients treated with intensitymodulated radiotherapy (IMRT) and
a simultaneous integrated boost (SIB) approach similarly
to the RTOG 05-29 trial.

99.

Franco P, Arcadipane F, Ragona R, et al. Early-stage
Node-negative (T1-T2N0) Anal Cancer Treated with
Simultaneous Integrated Boost Radiotherapy and
Concurrent Chemotherapy. Anticancer Res.
2016;36(4):1943-1948

ObservationalTx

43 patients

A retrospective study to report clinical outcomes of a
consecutive series of patients with early-stage (T1T1N0) anal cancer treated with intensitymodulated radiotherapy (IMRT) and
a simultaneous integrated boost (SIB) approach similarly
to the RTOG 05-29 trial.

ARS Appropriate Use Criteria
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100. Franco P, Mistrangelo M, Arcadipane F, et al. Intensitymodulated radiation therapy with simultaneous integrated
boost combined with concurrent chemotherapy for the
treatment of anal cancer patients: 4-year results of a
consecutive case series. Cancer Invest. 2015;33(6):259266

ObservationalTx

54 consecutive patients

A retrospective study to report 4-year outcomes of
a consecutive series of anal cancer patients treated
with concurrent chemo-radiation delivered with IMRT,
employing and SIB approach.

101. Tomasoa NB, Meulendijks D, Nijkamp J, Cats A, Dewit L.
Clinical outcome in patients treated with simultaneous
integrated boost - intensity modulated radiation therapy
(SIB-IMRT) with and without concurrent chemotherapy for
squamous cell carcinoma of the anal canal. Acta Oncol.
2016;55(6):760-766

ObservationalTx

106 patients, 87 patients
received concurrent
chemotherapy

To retrospectively evaluate LC, survival and toxicity in
anal cancer patients treated with SIB-IMRT ± concurrent
chemotherapy.

102. Yates A, Carroll S, Kneebone A, et al. Implementing
Intensity-modulated Radiotherapy with Simultaneous
Integrated Boost for Anal Cancer: 3 Year Outcomes at
Two Sydney Institutions. Clin Oncol (R Coll Radiol).
2015;27(12):700-707

ObservationalTx

42 patients (stage I 12%;
II 41%; III 45%)

A retrospective study to report
experience implementing IMRT with SIB in the treatment
of anal cancer at the Sydney Cancer Centre and Royal
North Shore Hospital.

ARS Appropriate Use Criteria
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Study Results
thrombocytopenia (G3): 9%.
Treatment schedule consisted of 50.4 Gy/28
fractions (1.8 Gy daily) to the gross tumor volume,
while the elective nodal volumes were prescribed 42
Gy/28 fractions (1.5 Gy/daily) for patients having a
cT2N0 disease. Patients with cT3-T4/N0-N3 tumors
were prescribed 54 (T3) or 60 (T4) Gy/30 fractions
(1.8-2 Gy daily) to the gross tumor volume; gross
nodal volumes were prescribed 50.4 Gy/30 fr (1.68
Gy daily) if sized ≤ 3 cm or 54 Gy/30 fr (1.8 Gy daily)
if > 3 cm; elective nodal regions were given 45
Gy/30 fractions (1.5 Gy daily). Median follow up was
32.6 months (range 12-84). The actuarial probability
of being alive at 4 years without a colostomy (CFS)
was 68.9% (95% CI: 50.3%-84.7%). Actuarial 4year OS, CSS, DFS, and LC were 77.7% (95% CI:
60.7-88.1%), 81.5% (95% CI: 64%-91%), 65.5%
(95% CI: 47.7%-78.5%), and 84.6% (95% CI:
71.6%-92%). Actuarial 4-year metastasis-free
survival was 74.4% (95% CI: 55.5%-86.2%).
Maximum detected acute toxicities were as follows:
dermatologic -G3: 13%; GI-G3: 8%; GU-G3: 2%;
anemia-G3: 2%; neutropenia-G3:11%; G4: 2%;
thrombocytopenia- G3:2%. Four-year G2 chronic
toxicity rates were 2.5% (95% CI: 3.6-16.4) for GU,
14.4% (95% CI: 7.1-28) for GI, 3.9% (95% CI: 1%14.5%) for skin, and 4.2% (95% CI: 1.1-15.9) for
genitalia. Results are comparable results to the
literature with respect to LC, sphincter preservation
and survival
The median follow-up was 47 months (range 2-104
months). Ninety-eight patients reached a clinical
complete response (92.5%). Four-year actuarial
LRC rate, overall survival and colostomy-free
survival were 79%, 77% and 77%, respectively.
Acute grade ≥3 toxicity occurred in 67.9% of the
patients. Late grade 3 toxicity was seen in 16
patients (15.1%). The authors concluded that SIBIMRT ± concurrent chemotherapy for anal cancer
was effective with acceptable toxicity.
The radiotherapy dose varied by stage in
accordance with the Radiation Therapy Oncology
Group (RTOG) 0529 protocol. The median follow-up
time was 43 months. At 3 years the locoregional
control was 94% (95% confidence interval: 78-99),
overall survival was 92% (95% confidence interval:
78-97), disease-free survival was 89% (95%
confidence interval: 73-96), metastasis-free survival
was 89% (95% confidence interval: 73-96) and
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103. Lestrade L, De Bari B, Pommier P, et al. Role of
brachytherapy in the treatment of cancers of the anal
canal. Long-term follow-up and multivariate analysis of a
large monocentric retrospective series. Strahlenther
Onkol. 2014;190(6):546-554

ObservationalTx

209 patients, 163
patients with stage II or
IIIA anal cancer, 58
patients with N1-3
disease

A retrospective analysis of long term efficacy results and
tolerance of brachytherapy in the treatment of anal cancer

104. Moureau-Zabotto L, Ortholan C, Hannoun-Levi JM, et al.
Role of brachytherapy in the boost management of anal
carcinoma with node involvement (CORS-03 study). Int J
Radiat Oncol Biol Phys. 2013;85(3):e135-142

ObservationalTx

99 patients, 50 patients
with external beam
boost, 49 patients with
brachytherapy boost.
4 patients with T1,
16 patients with T2,
49 patients with T3,
16 patients with T4,
14 patient T unknown,
67 patients with N1,
32 patients with N2/3

To assess retrospectively the clinical outcome
in anal cancer patients, with lymph node involvement,
treated with split-course radiation therapy and receiving
a boost through external beam radiation therapy (EBRT)
or brachytherapy (BCT)

105. Frakulli R, Buwenge M, Cammelli S, et al. Brachytherapy

Observational-

Ten studies

A systematic review based on PRISMA methodology with

ARS Appropriate Use Criteria
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colostomy-free survival was 89% (95% confidence
interval: 72-96). There was no acute grade 4
toxicity. Acute grade 3 toxicity rates were:
dermatological (33%), gastrointestinal (14%) and
hematological (19%). Twenty-six per cent of patients
were hospitalized for treatment-related toxicity. Only
12% required a treatment break greater than 3 days.
All patients achieved RTOG 0529 planning target
volume dose specifications. Most critical organ dose
constraints were either met or met with minor
deviation. The exception was 76% major deviation
in small bowel constraints. Despite this no increase
in gastrointestinal toxicity was observed. The
authors concluded that IMRT
with simultaneous integrated boost is safe and well
tolerated in an unselected population. Most dose
specifications are achievable. Excellent locoregional
control and survival outcomes are achievable
outside of a clinical trial setting.
Patients received either radiotherapy alone (58/209)
or radiochemotherapy (151/209). The median followup was 72.8 months. The 5- and 10-year local
control rates were 78.6 and 73.9 %, respectively.
Globally, severe acute and late G3-4 reactions (NCICTC scale v. 4.0) occurred in 11.2 and 6.3 % of
patients, respectively. Univariate analysis showed
the statistical impact of the pelvic treatment volume
(p = 0.046) and of the total dose (p = 0.02) on the
risk of severe acute and late toxicities, respectively.
Only six patients required permanent colostomy
because of severe late anorectal toxicities.
Patients underwent a first course of EBRT (mean
dose, 45.1 Gy) followed by a boost (mean dose, 18
Gy) using EBRT (50 patients) or BCT (49 patients).
The median follow-up was 71.5 months. The 5-year
CRLR, CRDR, CFS rate, and OS rate were 21%,
19%, 63%, and 74.4%, respectively. In the overall
population, the type of node involvement (N1 vs
N2/N3) was the unique independent prognostic
factor for CRLR. In N1 patients, by use of
multivariate analysis, BCT boost was the unique
prognostic factor for CRLR (4% for BCT vs 31% for
EBRT; hazard ratio, 0.08; P=.042). No studied
factors were significantly associated with CRDR,
CFS, and OS. No difference with regard
to boost technique and any other factor studied was
observed in N2/N3 patients for any kind of
recurrence.
All the studies had retrospective study design. All
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boost after chemoradiation in anal cancer: a systematic
review. J Contemp Brachytherapy. 2018;10(3):246-253

Study Type

Patients/Events

Tx

literature search databases including PubMed, Scopus,
and Cochrane library from the earliest possible date
through January 31, 2018 to establish the role of
brachytherapy boost in anal cancer.

106. Huang K, Haas-Kogan D, Weinberg V, Krieg R. Higher
radiation dose with a shorter treatment duration improves
outcome for locally advanced carcinoma of anal canal.
World J Gastroenterol. 2007;13(6):895-900.

ObservationalTx

28 patients, 19 T3
lesions, 8 patients had
T4 lesions, and 15
patients had lymph node
involvement. The
median tumor size was
7.5 cm. All but one
patient received
concurrent
chemoradiation.

107. Rich TA, Ajani JA, Morrison WH, Ota D, Levin B.
Chemoradiation therapy for anal cancer: radiation plus
continuous infusion of 5-fluorouracil with or without
cisplatin. Radiother Oncol. 1993;27(3):209-215

ObservationalTx

58 total patients; 39
Patients received 5FU chemotherapy/
RT

ARS Appropriate Use Criteria

Study Objective (Purpose of Study)

Toassesswhether radiation dose and duration of treatment
influence local control and survival of patients
with locally advanced anal cancer treated with definitive
chemoradiation.

To compare the outcomes of patients
receiving RT and 5-FU vs RT and 5-FU and
cisplatin.

38

Study Results
studies were classified to provide a level of evidence
graded as 3 according to SIGN classification.
Median 5-year LC/LRC, CFS, DFS, and OS were:
78.6% (range, 70.7-92.0%), 76.1% (range, 61.486.4%), 75.8% (range, 65.9-85.7%), and 69.4%
(63.4-82.0%), respectively. The reported toxicities
were acceptable. RCT is the treatment cornerstone
in AC. High-level evidences from studies on
BRT boost in AC are lacking. Further studies should
investigate: efficacy of BRT boost in comparison to
no boost and to external beam boost, patients who
can benefit from this treatment intensification, and
optimal radiation dose.
With a median follow-up of 2.5 years in all patients
and 7.8 years in living patients, the 2-year local
recurrence-free probability was 57% and overall
survival rate was 67%.
Neither radiation dose nor duration of treatment alon
e was predictive of either time to local failure or
overall survival. However, longer treatment breaks
can potentially mask an advantage over
higher radiation doses. Therefore, we examined
those patients who received >or= 54 Gy within 60 d,
comparing them to the rest of the patients. Of
patients who received >or= 54 Gy within 60 d, local
progression-free probability was 89% versus 42%
for the rest of the group (P=0.01).
The actuarial survival at 5 years was 81% for
the 5-FU chemotherapy/RT group and 94% at
2 years for the 5-FU plus cisplatin
chemotherapy/RT group; median follow-up
was 54 and 20 months, respectively. Serious
late radiation complications have not been
observed and may be related to RT
fractionation and the use of protracted
chemotherapy infusion. 39 patients RT and 5FU: Local control at 5 years. 50% <45 Gy,
73% 50-54 Gy, 83% >60 Gy. 18 patients XRT
and 5-FU and plat: Local control at 2 years,
85% 54-55 Gy. The absence of late morbidity
coupled with the high local control rate by the
use of this chemotherapy/RT program is an
area to investigate for improving the
therapeutic ratio for the treatment of anal
cancers. The authors concluded that local failure is
a significant problem
in locally advanced carcinomas of the anal canal.
Higher radiation doses with limited treatment breaks
may offer an increase in local control and survival.
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Study Results
Patients were treated with conformal radiotherapy
(45 Gy/25 fractions plus a boost) and concomitant 5FUand cisplatin at weeks 1 and 5. In
multivariate analysis, age over 55 years (HR = 0.62,
p = 0.013), the increase of circumferential tumor
spread (between 1/3 and 2/3 and more than 2/3
compared to less than 1/3) (respectively 1.97,
p = 0.015 and 2.94, p < 0.001), the skin ulceration
(1.57, p = 0.03), the inguinal node involvement (1,98,
p < 0.001) and the total radiotherapy dose above
60 Gy (between 60 and 65 Gy (HR = 0.37, p < 0.001)
and >65 Gy (HR = 0.61, p = 0.028)) were associated
with colostomy-free survival.
Anal SCC have regional lymph node spread to
three sites: rectal mesentery, hypogastric, and
inguinal. All such regional sites should be
included in the initial radiation treatment
fields and monitored for recurrence after initial
therapy.
Over a median follow-up of 69 months (range, 4-243
months), 97 (84%) and 95 patients (82%) were
locally and locoregionally controlled, respectively.
Rates for 5-year actuarial local control,
LRC, cancer-specific, and overall survival for the
entire population were 81.7% ± 3.8%, 79.2% ±
4.1%, 91.1% ± 3.0%, and 72.1% ± 4.5%,
respectively. The overall 5-year inguinal relapse-free
survival was 92.3% ± 2.9%.
Isolated inguinal recurrence occurred in 2 patients
(4.7%) treated without INRT, whereas no groin
relapse was observed in those treated with INRT.
The 5-year LRC rates for patients treated with and
without INRT and with RT alone versus combined
CRT were 80.1% ± 5.0% versus 77.8% ± 7.0%
(P=.967) and 71.0% ± 7.2% versus 85.4% ± 4.5%
(P=.147), respectively. A trend toward a higher rate
of grade ≥3 acute toxicity was observed in patients
treated with INRT (53% vs 31%, P=.076). The
authors concluded that in cases of node-negative
T2 anal cancer, the inguinal relapse rate remains
relatively low with or without INRT. The role of INRT
in the treatment of early-stage anal carcinoma
needs to be investigated in future prospective trials.
RT fields/volumes were reviewed and compared
with patterns of failure. Patients were classified as
having whole pelvic radiotherapy (WPRT) if RT
extended to L5/S1 or
lower pelvic radiotherapy (LPRT) if it extended to
the lower sacroiliac joints or below. Patients with

108. Faivre J.C., Peiffert D., Vendrely V., et al. Prognostic
factors of colostomy free survival in patients presenting
with locally advanced anal canal carcinoma: A pooled
analysis of two prospective trials (KANAL 2 and ACCORD
03). Radiother Oncol. 2018;S0167-8140(18):33446-33447

ObservationalTx

387 patients with anal
canal squamous
cell carcinoma of ≥4 cm
or pelvic node
involvement

To carry out a prognosis study of
the prospective studies KANAL 2 and ACCORD 03 in
order to highlight new prognostic
factors of colostomyfree survival in patients with locally ad
vanced anal canal carcinoma.

109. Cohen AM, Wong WD. Anal squamous cell cancer nodal
metastases: prognostic significance and therapeutic
considerations. Surg Oncol Clin N Am. 1996;5(1):203-210

Review/OtherTx

N/A

To review prognostic significance and
therapeutic considerations for anal SCC.

110. Zilli T, Betz M, Bieri S, et al. Elective inguinal node
irradiation in early-stage T2N0 anal cancer: prognostic
impact on locoregional control. Int J Radiat Oncol Biol
Phys. 2013;87(1):60-66.

ObservationalTx

116 patients with T2N0
anal cancer,
48 received radiation
alone, 68 received
chemoradiation (5FU/MMC), 64% received
elective INRT

To evaluate the influence
of elective inguinal node radiation therapy (INRT)
on locoregional control (LRC) in patients with earlystage T2N0 anal cancer treated conservatively with
primary RT.

111. Thompson S.R., Lee I.S.Y., Carroll S., et al. Radiotherapy
for anal squamous cell carcinoma: must the upper pelvic
nodes and the inguinal nodes be treated? ANZ J Surg
2018;88(9):870-875

ObservationalTx

27 patients, 53% with
whole pelvic radiation
and 47% with lower
pelvic radiation

A retrospective study to assess patterns of loco-regional
recurrence to determine the impact
of radiotherapy volumes on patient outcome following
chemoradiation for anal cancer.

ARS Appropriate Use Criteria
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112. Ortholan C, Resbeut M, Hannoun-Levi JM, et al. Anal
canal cancer: management of inguinal nodes and benefit
of prophylactic inguinal irradiation (CORS-03 Study). Int J
Radiat Oncol Biol Phys. 2012;82(5):1988-1995

ObservationalTx

208 patients,
35 T1, 86 T2, 59 T3, 20
T4, 8 T stage unknown
patients. 27
w inguinal node
involvement.
181 w uninvolved nodes
including 75 treated with
PII to a total dose of 4550 Gy (PII group) and
106 w/o PII (no PII
group)

A retrospective study to evaluate
the benefit of prophylactic inguinal irradiation (PII)
in anal canal squamous cell carcinoma

113. Henkenberens C, Meinecke D, Michael S, Bremer M,
Christiansen H. Reduced radiation dose for elective nodal
irradiation in node-negative anal cancer: back to the
roots? Strahlenther Onkol. 2015;191(11):845-854.

ExperimentalTx

30 patients,
8 with T1, 17 with T2, 3
with T3, all node
negative

A prospective study to evaluate efficacy and safety of
reduced total dose of 39.6Gy to uninvolved nodal regions in
patients receiving chemoradiation for anal cancer

ARS Appropriate Use Criteria
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Study Results
negative inguinal nodes either underwent
prophylactic inguinal radiotherapy (PIRT) or
had inguinal observation (IO). Patterns of failure
were compared. Median follow-up was 5.8 years.
Twelve regional failures occurred in eight patients:
three pelvic, one inguinal and
four pelvic and inguinal. All patients with regional
failure died of disease. Pelvic nodal failure was
7.7% in N0 and 33% in N1-3 patients (P = 0.012).
There was no difference in pelvic regional failure
between WPRT and LPRT (11% versus 16%, P =
0.64). There was only one possible regional failure
above LPRT in this group (4%). Inguinal failure was
0% in the PIRT group compared with 23% in IO
group (P = 0.009). There was no difference
in pelvic regional failure between WPRT and LPRT.
Compared with the no PII group, patients in the PII
group were younger (60% vs. 41% of patients age
<68 years, p = 0.01) and had larger tumor (T3-4 =
46% vs. 27% p = 0.01). The other characteristics
were well balanced between the two groups.
Median follow-up was 61 months. Fourteen patients
in the no PII group vs. 1 patient in the PII group
developed inguinal recurrence. The 5-year
cumulative rate of inguinal recurrence (CRIR) was
2% and 16% in PII and no PII group respectively
(p = 0.006). In the no PII group, the 5-year CRIR
was 12% and 30% for T1-T2 and T3-T4 respectively
(p = 0.02). Overall survival, disease-specific
survival, and disease-free survival were similar
between the two groups. In the PII group, no Grade
>2 toxicity of the lower extremity was observed. The
authors concluded that PII with a dose of 45 Gy is
safe and highly efficient to
prevent inguinal recurrence and should be
recommended for all T3-4 tumors. For early-stage
tumors, PII should also be discussed, because the
5-year inguinal recurrence risk remains substantial
when omitting PII (about 10%).
A total dose of 39.6 Gy [single dose(SD) 1.8 Gy]
was delivered to the iliac/inguinal lymph nodes. The
area of the primary tumor received 50-59.4 Gy,
depending on the T-stage. In parallel with
the irradiation, 5-fluorouracil (5-FU) at a dose of
1000 mg/m(2) was administered by continuous
intravenous infusion over 24 h on days 1-4 and 2932, and mitomycin C (MMC) at a dose of
10 mg/m(2) (maximum absolute dose 14 mg) was
administered on days 1 and 29. The median follow-
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114. Lepinoy A, Lescut N, Puyraveau M, et al. Evaluation of a
36 Gy elective node irradiation dose in anal cancer.
Radiother Oncol. 2015;116(2):197-201

ObservationalTx

142 patients,
Stage I: 3, Stage II: 78,
Stage IIIA: 23, Stage
IIIB: 38.

To retrospectively analyze the efficacy
of 36 Gy of elective node irradiation and report patterns of
recurrence in patients with anal cancer treated by
chemoradiation with the same radiotherapy treatment
scheme.

115. Holliday EB, Lester SC, Harmsen WS, et al. ExtendedField Chemoradiation Therapy for Definitive Treatment of
Anal Canal Squamous Cell Carcinoma Involving the ParaAortic Lymph Nodes. Int J Radiat Oncol Biol Phys.
2018;102(1):102-108

ObservationalTx

30 patients

A retrospective study to report cancer control rates and
adverse events (AEs) of curative-intent, extended
field chemoradiation therapy administered to patients
with squamous cell carcinoma of
the anal canal presenting with distant metastasis limited to
the para-aortic lymph nodes.

ARS Appropriate Use Criteria
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Study Results
up was 27.3 months (range 2.7-57.4 months). Three
patients (10.0 %) died, 2 of cardiopulmonary
diseases and one of liver failure, yielding a 3-year
OS of 90.0 %. Two patients (6.7 %) relapsed early
and received salvage colostomies, yielding a 3-year
CFS of 93.3 %. No lymph node relapses were
observed, giving a lymph node LC of 100 %.
According to the Common Terminology Criteria for
Adverse Events Version 4.0 (CTCAE V. 4.0), there
were no grade IV gastrointestinal or genitourinary
acute toxicities. Seven patients showed acute
grade III perineal skin toxicity. Acute grade III groin
skin toxicity was not observed. The authors
concluded that reducing the total irradiation dose to
uninvolved nodal regions to 39.6 Gy in
chemoradiation protocols for anal carcinoma was
safe and effective, and a prospective evaluation in
future clinical trials is warranted.
Patients received
36 Gy of elective node irradiation (ENI) to the
inguinal area and whole pelvis over 4 weeks
followed after a 2-week gap by a boost dose of
23.4 Gy over 17 days to the macroscopic disease.
MMC combined with 5-FU, capecitabine or cisplatin
was given at day 1 of each sequence of RT. The
estimated 5-year overall survival and colostomy-free
survival were 75.4% and 85.3% respectively. Eleven
patients (7.7%) never achieved a complete
response, 15 had a local component of recurrence
and 5 a regional one. One patient had failure in the
common iliac node area outside the treatment fields.
The inguinal control rate was 98.5%. The 5-year
tumor and nodal control rates were 81.5% and
96.0%, respectively. Chemoradiation with
a dose of 36 Gy ENI achieved excellent nodal
control.
Involved and elective PA nodes were treated to
median doses of 51 Gy (range 45-57.6) and 45 Gy
(range 30.6-50.4) in 29 fractions (range 17-32). All
patients received one of these concomitant
regimens: 6 weekly cycles of cisplatin with 5fluoruracil/capecitabine (5-FU) (n = 22), 2 cycles of
mitomycin-C with 5-FU (n = 7), or daily capecitabine
(n = 1). After a median follow-up period of 3.1 years,
18 patients (60%) remained alive and 17 patients
were without evidence of anal cancer after definite
and salvage treatments. Overall and disease-free
survival at 3 years was 67% (95% CI 49%-89%) and
42% (95% CI 25%-69%). Fifteen (50%) patients
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116. Bryant AK, Mudgway R, Huynh-Le MP, et al. Effect of
CD4 Count on Treatment Toxicity and Tumor Recurrence
in Human Immunodeficiency Virus-Positive Patients With
Anal Cancer. Int J Radiat Oncol Biol Phys.
2018;100(2):478-485.

ObservationalTx

142 patients with stage IIII anal cancer

A nationwide retrospective cohort study of veterans to study
the effects of immunosuppression on treatment toxicity,
long-term cancer recurrence risk, and survival
among HIV+ anal cancer patients.

117. Kauh J, Koshy M, Gunthel C, Joyner MM, Landry J,
Thomas CR, Jr. Management of anal cancer in the HIVpositive population. Oncology (Williston Park).
2005;19(12):1634-1638; discussion 1638-1640, 1645
passim.
118. Glynne-Jones R, Sebag-Montefiore D, Meadows HM, et
al. Best time to assess complete clinical response after
chemoradiotherapy in squamous cell carcinoma of the
anus (ACT II): a post-hoc analysis of randomised
controlled phase 3 trial. Lancet Oncol. 2017;18(3):347356

Review/OtherTx

N/A

To review the management of anal cancer in
the HIV-positive population.

ObservationalTx

940 patients

ARS Appropriate Use Criteria

To assess the optimum timepoint
to assess clinical tumor response after chemoradiotherapy
based on data from the ACT II phase 3 randomised trial of
patients of any age with newly diagnosed, histologically
confirmed, squamous cell carcinoma of the anus without
metastatic disease

42

Study Results
experienced a recurrence at a median of 0.9 year
(range 0.5-3.5 years). The predominant site of
recurrence was distant metastases, with a 3-year
cumulative incidence of 50% (95% CI 20%-68%).
There was no acute grade 5 AE. Grade 3 to 4
gastrointestinal, dermatologic, and hematologic AEs
occurred in 30%, 27%, and 20% of patients
respectively. The authors concluded that extendedfield chemoradiation therapy is a potentially
curative treatment option for patients presenting with
SCC of the anal canal with metastases limited to the
PA lymph nodes.
The median pretreatment CD4 count was
3
375 cells/mm , which dropped to
3
157 cells/mm after treatment. Each 1003
cell/mm decrease in pretreatment CD4 count was
associated with an increased risk of acute
hematologic toxicity (odds ratio 1.19, 95%
confidence interval [CI] 1.01-1.42, P=.04) and
hospitalization for hematologic toxicity (odds ratio
1.24, 95% CI 1.00-1.54, P=.049) but not
gastrointestinal toxicity, tumor recurrence,
or cancer-specific mortality (P>.05). Each 1003
cells/mm decrease in
posttreatment CD4 count increased the risk
of recurrence by 54% (hazard ratio 1.54, 95% CI
1.09-2.17, P=.01) and cancer mortality by 46% at a
trend level (hazard ratio 1.46, 95% CI 0.99-2.14,
P=.06). Neither pre- nor post
treatment CD4 count influenced long-term ostomy
rates or overall survival (all P>.05). Lower
pretreatment CD4 counts were associated with
acute hematologic toxicity, and lower
posttreatment CD4 countlevels were associated
with an increased risk of tumor recurrence. These
results suggest that immune surveillance may play
an important role in long-term disease control
in anal cancer.
Continued studies and phase III trials will be
needed to test new treatment strategies in
HIV-infected patients with SCC of the anus to
determine which treatment protocols provide
the greatest benefits.
Complete clinical response was achieved in 492
(52%) of 940 patients at assessment 1 (11 weeks),
665 (71%) of patients at assessment 2 (18 weeks),
and 730 (78%) of patients at assessment 3 (26
weeks). 691 patients attended all 3assessments and
in this subgroup, complete clinical response was
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119. Mullen JT, Rodriguez-Bigas MA, Chang GJ, et al. Results
of surgical salvage after failed chemoradiation therapy for
epidermoid carcinoma of the anal canal. Ann Surg Oncol.
2007;14(2):478-483.

ARS Appropriate Use Criteria

Study Type

ObservationalTx

Patients/Events

31 patients

Study Objective (Purpose of Study)

To retrospectively review experience with
salvage surgery in this group of patients.

43
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reported in 441 (64%) patients at assessment 1, 556
(80%) at assessment 2, and 590 (85%) at
assessments 3. 151 (72%) of the 209 patients who
had not had a complete clinical response at
assessment 1 had a complete clinical response by
assessment 3. In the overall trial population of 940
patients, 5 year overall survival in patients who had
a clinical response at assessments 1, 2, 3 was 83%
(95% CI 79-86), 84% (81-87), and 87% (84-89),
respectively and was 72% (66-78), 59% (49-67),
and 46% (37-55) for patients who did not have
a complete clinical response at assessments 1, 2, 3,
respectively. In the subgroup of 691 patients, 5 year
overall survival in patients who had
a clinical response at assessment 1, 2, 3 was 85%
(81-88), 86% (82-88), and 87% (84-90),
respectively, and was 75% (68-80), 61% (50-70),
and 48% (36-58) for patients who did not have
a complete clinical response at assessment 1, 2, 3,
respectively. Similarly, progression-free survival in
both the overall trial population and the subgroup
was longer in patients who had
a complete clinical response, compared with
patients who did not have a complete response, at
all three assessments. Many patients who do not
have a complete response when assessed at 11
weeks after commencing chemoradiotherapy do in
fact respond by 26 weeks, and the earlier
assessment could lead to some patients having
unnecessary surgery. This data suggests that the
optimum time for assessment
of complete clinical response after chemoradiothera
py for patients with squamouscell carcinoma of
the anus is 26 weeks from
starting chemoradiotherapy.
Median follow-up time was 29 months.
Patients who received an initial radiation dose
of <55 Gy had a significantly worse survival
than those who received at least 55 Gy as part
of their initial treatment (5-year OS 37.5% vs
75%; age-adjusted hazard ratio 8.2 [95% CI,
1.1-59.8], P=.037). The presence of positive
lymph nodes at presentation also adversely
affected survival (P<.05). Factors that were
not found to have an impact on survival
included the presence of persistent vs
recurrent disease, tumor (T) stage, and margin
status of resection. Long-term survival
following salvage surgery for persistent or
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120. Schiller DE, Cummings BJ, Rai S, et al. Outcomes of
salvage surgery for squamous cell carcinoma of the anal
canal. Ann Surg Oncol. 2007;14(10):2780-2789.

ObservationalTx

40 patients (29 women,
11 men, median age 57)

This retrospective study reports results of salvage surgery
for anal cancer after recurrence for a large series of
patients initially treated with chemoradiation at a major
referral center.

121. Teagle AR, Gilbert DC, Jones JR, Burkill GJ, McKinna F,
Dizdarevic S. Negative 18F-FDG-PET-CT may exclude
residual or recurrent disease in anal cancer. Nucl Med
Commun. 2016;37(10):1038-1045

ObservationalTx

52 patients, 72 PETCT
scans

A retrospective study to assess the value of F-FDG-PETCT in staging and post-treatment assessment in anal
cancer and to determine its impact on management.

122. Renehan AG, Saunders MP, Schofield PF, O'Dwyer ST.
Patterns of local disease failure and outcome after
salvage surgery in patients with anal cancer. Br J Surg.
2005;92(5):605-614

ObservationalTx

254 patients analyzed,
127 treated with
radiation
127 treated with
chemoradiation,

A retrospective study to evaluate outcomes following
salvage surgery for recurrent anal cancer initially treated
with definitive radiation +/- chemotherapy

ARS Appropriate Use Criteria
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locally recurrent epidermoid carcinoma of the
anal canal can be achieved in the majority of
patients. However, patients who initially
present with node-positive disease and
patients who receive a radiation dose of <55
Gy as part of their initial chemoradiation
therapy regimen have a worse prognosis after
radical salvage surgery.
The initial procedure was multivisceral resection (n =
24), abdominoperineal resection alone (n = 14) or
local excision (n = 2). Postoperative mortality was
5%. Postoperative complications were seen in 72%.
Median follow-up was 18 months overall and 36
months in survivors. Median OS was 41 months; OS
and disease free survival at 5 years were 39% and
30%, respectively. Recurrence was present in 21
patients at time of analysis. Failure was locoregional
in 86% (18 of 21) and distant in 48% (10 of 21).
Independent predictors of poor OS were male
gender, Charlson Comorbidity Score and tumor
size. Independent predictors of poor disease free
survival were positive margins and lymphovascular
invasion. SS for anal canal cancer was associated
with significant morbidity. Long-term survival was
achieved in 39% of patients. Comorbidities should
guide patient selection, and R0 resection should be
the goal.
A total of 75 PET-CT scans in 52 patients were
identified, representing 38.5% of patients diagnosed
with anal cancer during this period. There were 24
staging scans and 51 post-treatment scans.
Management was altered following 45.8% of staging
scans and 56.0% of all scans, mostly changing
treatment type or radiotherapy volume. Out of 28
positive post-treatment scans, 71.4% were true
positives, 7.1% were false positives and 21.4%
showed nonspecific uptake. Of the
23 negative post-treatment scans, all
remained disease free at clinical/radiological followup (median follow-up 25 months). The sensitivity
and specificity of post-treatment PET-CT were 100
and 74%, respectively. Negative predictive and
positive predictive values were 100 and 71%,
respectively.
There were 99 local disease failures (39.0 per cent),
all but five occurring within 3 years of initial
treatment. Increasing age (P < 0.001, Cox model),
total radiation dose (P = 0.004) and tumour stage (P
= 0.010) were independent predictors
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99 with local failures

123. Hagemans JAW, Blinde SE, Nuyttens JJ, et al. Salvage
Abdominoperineal Resection for Squamous Cell Anal
Cancer: A 30-Year Single-Institution Experience. Ann
Surg Oncol. 2018;25(7):1970-1979

ObservationalTx

47 patients, 24 with
persistent SCC, 23 with
recurrent SCC

A retrospective study to analyze oncologic and surgical
outcomes of a 30-year experience with salvage APR
for anal SCC after failed chemoradiation and identify
prognostic factors for OS

124. Eeson G, Foo M, Harrow S, McGregor G, Hay J.
Outcomes of salvage surgery for epidermoid carcinoma of
the anus following failed combined modality treatment.
Am J Surg. 2011;201(5):628-633.

ObservationalTx

51 patients

A retrospective study to
report outcomes after salvage procedures for recurrent
anal cancer following chemoradiation

125. Pedersen TB, Gocht-Jensen P, Klein MF. 30-day and
long-term outcome following salvage surgery for
squamous cell carcinoma of the anus. Eur J Surg Oncol.

ObservationalTx

47 patients

A retrospective study to 1) to assess and evaluate 30day postoperative morbidity and mortality after salvage
surgery for recurrent SCCA, and furthermore, 2) to

ARS Appropriate Use Criteria
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of local failure. The overall 3- and 5-year survival
rates after local disease failure were 46 and 29 per
cent; the corresponding
rates after salvage surgery (73 patients) were 55
and 40 per cent. A positive resection margin was
the strongest negative predictor of
survival after salvage surgery (P = 0.008, log rank
test). Of 52 patients treated before the routine
consideration of primary plastic reconstruction,
delayed perineal wound healing occurred in 22 (42
per cent).
Median OS was 47 months [95% confidence interval
(CI) 10.0-84.0 months] and 5-year survival was
41.6%, which did not differ significantly between
persistent or recurrent disease (p = 0.551).
Increased pathological tumor size (p < 0.001) and
lymph node involvement (p = 0.014) were
associated with impaired hazard for OS on
multivariable analysis, and radical resection only (p
= 0.001) on univariable analysis. Twenty-one
patients developed local recurrence
after salvage APR, of whom 8 underwent
repeat salvage surgery and 13 received palliative
treatment. Median OS was 9 months (95% CI 7.210.8 months) after repeat salvage surgery and 4
months (95% CI 2.8-5.1 months) following palliative
treatment (p = 0.055). Salvage APR for anal SCC
after failed CRT resulted in adequate survival, with
5-year survival of 41.6%. Negative prognostic
factors for survival were increased tumor size, lymph
node involvement, and irradical resection. Patients
with recurrent anal SCC after salvage APR had poor
prognosis, irrespective of performance of
repeat salvage surgery, which never resulted in
cure.
Five-year overall survival after abdominoperineal
resection was 29% (median, 22 months). Age,
gender, human immunodeficiency virus status,
tumor-node-metastasis stage, node status, and
failure type did not predict survival. Negative
resection margin was most strongly associated with
improved overall and disease-free survival (P = .03
and P < .0001, respectively). Median survival for
patients undergoing inguinal lymph node dissection
for regional recurrence (n = 6) was 11 months, with
freedom from cancer achieved in 2 of 6 patients
30-day postoperative mortality was 4%. The most
common postoperative complication was perineal
wound defects. Within the follow-up period of
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2018;44(10):1518-1521

Study Objective (Purpose of Study)
examine secondary recurrence and long-term mortality
after salvage surgery for recurrent anal SCC.

126. Sunesen KG, Buntzen S, Tei T, Lindegaard JC, Norgaard
M, Laurberg S. Perineal healing and survival after anal
cancer salvage surgery: 10-year experience with primary
perineal reconstruction using the vertical rectus abdominis
myocutaneous (VRAM) flap. Ann Surg Oncol.
2009;16(1):68-7

ObservationalTx

49 patients

To report a single institution study
examining survival and perineal wound complications
in anal cancer salvage surgery during a 10-year period
with primary perineal reconstruction predominantly
performedusing vertical rectus abdominis myocutaneous (
VRAM) flap in patients with recurrent anal SCC.

127. Hardt J, Mai S, Weiss C, Kienle P, Magdeburg J.
Abdominoperineal resection and perineal wound healing
in recurrent, persistent, or primary anal carcinoma. Int J
Colorectal Dis. 2016;31(6):1197-1203

ObservationalTx

124 patients

A retrospective single institution study to review the
outcomes of salvage surgery and perineal wound
healing with or without a vertical rectus abdominis
myocutaneous (VRAM) flap in a single institution over a 6year period in patients with recurrent SCC.

128. Bishop AJ, Gupta S, Cunningham MG, et al. Interstitial
Brachytherapy for the Treatment of Locally Recurrent
Anorectal Cancer. Ann Surg Oncol. 2015;22 Suppl
3:S596-602

ObservationalTx

20 patients, 17 with
rectal cancer, 3 with anal
cancer

Retrospective study to report outcomes and toxicities in
patients with recurrent anorectal cancer treated with CT
guided interstitial brachytherapy

ARS Appropriate Use Criteria
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median 20 (1-80) months, secondary recurrence
occurred in 30% of patients. Median disease free
survival was 32 months. Secondary recurrence was
significantly more frequent in patients with R1
resection and pN ≥ 1. Within the follow-up period of
median 25 (0-80) months, mortality was 40%.
Overall median survival was 39 months. Secondary
recurrence was associated with a significantly higher
risk of death within the follow-up period. Secondary
recurrence was more frequent in patients with R1resection and pN ≥ 1. More than one third of the
patients died within the follow-up period, and
mortality was significantly higher in the group of
patients with secondary recurrence.
49 patients underwent anal cancer salvage surgery.
Of these, 48 had primary reconstruction with VRAM.
Overall survival was computed by the Kaplan-Meier
method and mortality rate ratios (MRRs) by Cox
regression. One patient (2%) died within 30 days
postoperatively. Postoperative complications
necessitated reoperation in eight (16%) patients. We
found no major perineal wound infections.
Major perineal wound breakdown occurred in the
only patient in whom VRAM was not used. Fiveyear survival was 61% [95% confidence interval (CI)
43-75%]. Free resection margins (R0) were obtained
in 78% of patients, with 5-year survival of 75% (95%
CI 53-87%). Involved margins, microscopically only
(R1) or macroscopically (R2), strongly predicted an
adverse outcome [age-adjusted 2-year MRRs (95%
CI) R1 vs. R0 = 4.1 (0.7-23.6), R2 vs. R0 = 10.9
(2.2-54.2)]. We conclude
that anal cancer salvage surgery can yield longtime survival but obtaining free margins is critical. A
low rate of perineal complications is achievable
by primary perineal reconstruction using VRAM flap.
124 patients received chemoradiation with a 5-year
overall survival of 79 %. Seventeen patients
required (salvage) APR
for recurrent (n = 8), persistent (n = 7),
or primary anal carcinoma (n = 2). Median overall
survival was 33.4 months. Median duration until
completion of perineal wound healing was shorter in
the VRAM group (17 vs. 24.5 weeks; p = 0.0541).
The median follow-up time for living patients, 23
months (range 13-132)]. Brachytherapy was used
most commonly at the second pelvic recurrence (n =
13, 65 %). The implant dose was prescribed to 80
Gy to a 1-cm margin or 120 Gy to 100 % of the
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129. Sclafani F, Rao S. Systemic Therapies for Advanced
Squamous Cell Anal Cancer. Curr Oncol Rep.
2018;20(7):53

Review/OtherTx

N/A

Review of data to summarize the available evidence
on systemic therapies for advanced anal cancer.

130. Rogers JE, Eng C. Pharmacotherapy of Anal Cancer.
Drugs. 2017;77(14):1519-1530.

Review/OtherTx

N/A

Review of data to summarize the available evidence
on systemic therapies for advanced anal cancer.

ARS Appropriate Use Criteria
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gross tumor volume. The actuarial 1-year rates of
LC and OS were 80 and 95 %, respectively. At
presentation, 17 patients (85 %) had symptoms
related to the treated tumor which were palliated in
13 patients (76 %) at a median time of 3 months
(range 1-6); palliation was permanent for seven
patients (54 %), and the other six patients lost
palliation after a median 8 months (range 5-17). One
patient experienced a grade 3 late complication
requiring a stent for hydronephrosis; five had grade
2 toxicity, and four had grade 1 toxicity.
Significant progress has been recently made
including completion of the first, ever-conducted,
randomised trial in the first-line setting, investigation
of immunotherapy in the refractory setting and use
of comprehensive genomic profiling for a better
molecular characterisation of this disease and the
identification of novel potential targets. The
combination of a platinum agent and a
fluoropyrimidine is generally considered the
standard first-line treatment. Other cytotoxic agents,
especially docetaxel and paclitaxel, have shown
activity in both the chemotherapy-naive and chemorefractory setting and are currently being
investigated in clinical trials. Finally, further to the
promising results of early clinical trials,
immunotherapy with checkpoint inhibitors (i.e.
nivolumab and pembrolizumab) is likely to become
a standard second-line treatment option.
Anal squamous cell carcinoma (SCCA), among
other malignancies, is associated with the human
papillomavirus (HPV) and its incidence continues to
rise. Anal SCCA will likely remain an existing
healthcare concern given compliance issues with
the HPV vaccination seen in the US. Localized
disease is predominantly treated with standard of
care (SOC) definitive chemoradiation that has
remained unchanged for decades. Clinical and
molecular prognostic factors have emerged to
characterize patients unresponsive to SOC,
revealing the need for an alternate approach.
Metastatic disease is an extremely small subset and
understudied population due to its rarity. Recent
prospective trials and mutational analysis have
opened treatment options for this subset in need.
Our review details the pharmacotherapeutic
treatment in localized and metastatic anal SCCA
chronologically, while also describing future
outlooks.
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131. Sclafani F, Morano F, Cunningham D, et al. PlatinumFluoropyrimidine and Paclitaxel-Based Chemotherapy in
the Treatment of Advanced Anal Cancer Patients.
Oncologist. 2017;22(4):402-408

ObservationalTx

64 patients, 48 with
metastatic disease, 51
patients received at least
1 line of chemotherapy,
37% received
mulitmodality therapy.

A retrospective study to analyze treatment pathways and
outcomes of a single-institution series of advanced anal
cancer patients

132. Kim S, Francois E, Andre T, et al. Docetaxel, cisplatin,
and fluorouracil chemotherapy for metastatic or
unresectable locally recurrent anal squamous cell
carcinoma (Epitopes-HPV02): a multicentre, single-arm,
phase 2 study. Lancet Oncol. 2018;19(8):1094-1106

ExperimentalTx

69 patients, 3 did not
receive DCF. Of the 66
patients who received
treatment, 36 received
the standard DCF
regimen and 30 received
modified DCF.

A multicenter, single-arm, phase 2 study to validate the
clinical activity and safety of docetaxel, cisplatin,
and fluorouracil (DCF) chemotherapy in patients
with metastatic or unresectable locally recurrent anal squa
mous cell carcinoma.
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A combination of a platinum agent plus a
fluoropyrimidine was the most common first-line
regimen (74.5%), with an objective response rate
(ORR) of 34.4% (95% confidence interval [CI],
18.6%-53.2%). Paclitaxel-based chemotherapy was
used in 15 patients as front-line or
salvage treatment, and the overall ORR was 53.3%
(95% CI, 26.6%-78.7%). Median progression-free
survival (PFS) after first- and secondline chemotherapy was 5.8 (interquartile range
[IQR], 2.8-7.6) and 3.2 (IQR, 2.5-7.1) months,
respectively. Five-year OS in the overall population
was 15% (95% CI, 7.0%-25.0%). Age ≤65 years and
liver metastases were predictive of better PFS
(hazard ratio [HR], 0.39; 95% CI, 0.16-0.97; p = .04)
and worse OS (HR, 2.25; 95% CI, 1.254.03; p = .01), respectively. The authors concluded
that a platinum agent plus a fluoropyrimidine
and paclitaxel-based chemotherapy are active
regimens for advanced anal. Clinical trials are
needed to standardize treatment pathways,
investigate the potential of novel therapeutics, and
improve the poor prognosis of this rare condition.
The primary endpoint was met: 31 (47%) of 66
patients were alive and progression free at 12
months. 22 (61%) of 36 patients who received the
standard DCF regimen and 18 (60%) of 30 patients
who received the modified DCF regimen had
disease progression at data cutoff. 46 (70%) of 66
patients had at least one grade 3-4 adverse event
(30 [83%] of 36 in the standard DCF regimen and 16
[53%] of 30 in the modified DCF regimen). The most
common grade 3-4 adverse events were
neutropenia (15 [23%]; eight [22%] for standard
DCF vs seven [23%] for modified DCF), diarrhoea
(12 [18%]; nine [25%] vs three [10%]), asthenia (ten
[15%]; eight [22%] vs two [7%]), anaemia (ten
[15%]; six [17%] vs four [13%]), lymphopenia (eight
[12%]; three [8%] vs five [17%]), mucositis (seven
[11%]; seven [19%] vs none), and vomiting (seven
[11%]; five [14%] vs two [7%]). No grade 4 nonhaematological adverse events and febrile
neutropenia were observed with modified DCF,
whereas three (8%) grade 4 non-haematological
adverse events and five (14%) cases of febrile
neutropenia were reported with standard DCF. 97
serious adverse events were reported (69 in patients
who received the standard DCF regimen [61 drugrelated] and 28 in those given the modified DCF

Anal Cancer

Study
Quality
3

2

Evidence Table
ARS Appropriate Use Criteria
Anal Cancer

Reference

Study Type

Patients/Events

Study Objective (Purpose of Study)

133. Ott PA, Piha-Paul SA, Munster P, et al. Safety and
antitumor activity of the anti-PD-1 antibody
pembrolizumab in patients with recurrent carcinoma of the
anal canal. Ann Oncol. 2017;28(5):1036-1041

ExperimentalTx

43 patients with anal
SCC

Safety and efficacy of pembrolizumab, a humanized
programmed death 1 monoclonal antibody, was assessed
in KEYNOTE-028, a multicohort, phase Ib trial
for patients with programmed death ligand 1 (PD-L1)positive advanced solid tumors. We report results for the
cohort of patients with advanced anal carcinoma. This
study reports results for the cohort of patients with
advanced anal carcinoma.

134. https://www.nccn.org/professionals/physician_gls/pdf/anal
.pdf
135. Stewart DB, Gaertner WB, Glasgow SC, et al. The
American Society of Colon and Rectal Surgeons Clinical
Practice Guidelines for Anal Squamous Cell Cancers
(Revised 2018). Dis Colon Rectum. 2018;61(7):755-774
136. Glynne-Jones R, Sebag-Montefiore D, Adams R, et al.
"Mind the gap"--the impact of variations in the duration of
the treatment gap and overall treatment time in the first
UK Anal Cancer Trial (ACT I). Int J Radiat Oncol Biol
Phys. 2011;81(5):1488-1494

Review/OtherTx
Review/OtherTx

N/A

Summary of expert panel recommendations for the
diagnosis, workup, treatment and follow up for anal cancer
Summary of expert panel recommendations for the
diagnosis, workup, treatment and follow up for anal cancer

ObservationalTx

577 patients randomly
assigned to radiation
alone or chemoradiation

ARS Appropriate Use Criteria

N/A

To retrospectively examines the impact of the
recommended 6-week treatment gap and local RT boost
on long-term outcome using data from anal cancer
patients treated in the ACT I trial.
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regimen [14 drug-related]). No treatment-related
deaths were recorded. Compared with standard
DCF, modified DCF provided long-lasting response
with good tolerability in patients
with metastatic or unresectable locally recurrent anal
squamous cell carcinoma with ECOG 0-1
Patients with PD-L1-positive tumors (≥1%)
received pembrolizumab 10 mg/kg once every 2
weeks for up to 2 years or until confirmed
progression or unacceptable toxicity. Response was
assessed every 8 weeks for the first 6 months and
every 12 weeks thereafter. Of the 43 patients with
advanced anal carcinoma evaluable for PD-L1
expression, 32 (74%) had PD-L1-positive tumors as
assessed with the 22C3 prototype assay, of whom
25 were enrolled between April and September
2014. Sixteen patients (64%) experienced
treatment-related adverse events; the most
common ones were diarrhea and fatigue in
four patients (16%) each and nausea in
three patients(12%). There were no treatmentrelated deaths or discontinuations as of the data
cutoff date. Among the 24 patients with squamous
cell carcinoma histology, four had confirmed partial
response, for an overall response rate of 17% [95%
confidence interval (CI), 5%-37%) and 10 (42%)
had confirmed stable disease, for a disease control
rate of 58%. One additional patient with nonsquamous histology had confirmed stable disease.
N/A
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Quality

2

2

N/A
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Patients were randomly assigned RT alone or CMT.
After a 6-week gap responders received a boost
using either additional external beam radiotherapy
(EBRT) (15 Gy) or iridium-192 implant (25 Gy). The
effect of boost, the gap between initial treatment (RT
alone or CMT) and boost (Tgap), and
overall treatment time (OTT) were examined for
their impact on outcome. mong the 490 good
responders, 436 (89%) patients received a boost
after initial treatment. For boosted patients, the risk
of anal cancer death decreased by 38% (hazard
ratio [HR]: 0.62, 99% CI 0.35-1.12; p=0.04), but
there was no evidence this was mediated via a
reduction in locoregional failure (LRF) (HR: 0.90,

2
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137. Hong JC, Cui Y, Patel BN, et al. Association of Interim
FDG-PET Imaging During Chemoradiation for Squamous
Anal Canal Carcinoma With Recurrence. Int J Radiat
Oncol Biol Phys. 2018

ObservationalTx

30 total patients, 23
eligible for analysis

A prospective, hypothesis-generating pilot study
investigates the relationship
between interim PET imaging during chemoradiation
for anal canal cancer and clinical outcome.

138. Goldman KE, White EC, Rao AR, Kaptein JS, Lien WW.
Posttreatment FDG-PET-CT response is predictive of
tumor progression and survival in anal carcinoma. Pract
Radiat Oncol. 2016;6(5):e149-e154

ObservationalTx

148 patients with
nonmetastatic anal
cancer

Single institution retrospective review to evaluate the use of
PETCT after treatment to predict clinical outcomes in
patients with anal cancer treated with chemoradiation
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99% CI 0.48-1.68; p=0.66). The difference in Tgap
was only 1.4 days longer for EBRT boost, compared
with implant (p=0.51). OTT was longer by 6.1 days
for EBRT (p=0.006). Tgap and OTT were not
associated with LRF. Radionecrosis was reported in
8% of boosted, compared with 0% in unboosted
patients (p=0.03). T hese results question the
benefit of a radiotherapy boost after a 6-week gap.
The higher doses of a boost may contribute more to
an increased risk of late morbidity, rather than local
control.
Patients received PET prior to and during CRT after
∼30 Gy. PET parameters of the primary site
included maximum standardized uptake value
(SUVmax), metabolic tumor volume (MTV), and total
lesion glycolysis (TLG). MTV and TLG were
calculated based on 40% SUVmax (MTV40, TLG40)
or SUV 2.5 (MTV2.5, TLG2.5) thresholds for
pretreatment and interim images. Absolute and
change in PET parameters were assessed
for association with freedom from local and
regional recurrence (FFLR) using single-predictor
Cox regression models. Local and
regional recurrence were primary and nodal (in-field)
recurrences, respectively. Median follow-up was
2.5 years. Pretreatment MTV40 (HR 1.4 [95% CI
1.02-2.05]), interim MTV2.5 (1.4 [1.04-1.89]),
and interim TLG2.5 (1.1 [1.01-1.21]) were
associated with FFLR. In this prospective pilot
study, interim PET parameters were associated with
FFLR. These results warrant further investigation
assessing the value of interim PET as a biomarker
of response in the treatment of patients
with anal cancer.
All patients were treated with definitive
chemoradiation and were followed
with posttreatment PET-CT scans and clinical
examinations. The median follow-up was 34 months
(range, 5-89 months). Pretreatment PET was
successful in detecting the primary tumor in 140
cases (95%). Computed tomography (CT) alone
was able to detect primary tumors in 78 of 122
patients who had pretreatment CT scans (64%).
Inguinal or pelvic lymph nodes were FDG avid in 68
patients, with only 41 of these patients having
enlarged lymph nodes by CT criteria (60.3%).
Initial posttreatment PET-CT was obtained on
average 12.7 ± 4.3 weeks after the last day of
radiation (range, 5-25 weeks). Overall complete

Anal Cancer

Study
Quality

3

3

Evidence Table
ARS Appropriate Use Criteria
Anal Cancer

Reference

Study Type

Patients/Events

Study Objective (Purpose of Study)

139. Govindarajan R, Gujja S, Siegel ER, et al. Programmed
Cell Death-Ligand 1 (PD-L1) Expression in Anal Cancer.
Am J Clin Oncol. 2018;41(7):638-642

ObservationalDx

41 cases

To evaluate the expression of programmed cell deathligand 1 (PD-L1) in anal cancer.

140. Zhao YJ, Sun WP, Peng JH, et al. Programmed deathligand 1 expression correlates with diminished CD8+ T
cell infiltration and predicts poor prognosis in anal
squamous cell carcinoma patients. Cancer Manag Res.
2018;10:1-11

ObservationalDx

26 cases

To explore PD-L1 expression in anal SCC patients and
its association with patients' clinicopathological
features, CD8+ T cell infiltration, and prognosis.
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metabolic response (CR) on initial PET-CT was
found in 82 patients (58%). Partial
metabolic response was noted in 52 (36.9%)
and progression in 7 patients (5%). Only 12/82
patients (14.6%) with a FDG-PET CR eventually
recurred. The negative predictivevalue of a PET-CT
scan performed between 13 and 25 weeks
posttreatment was 92.9%. The 2-year PFS for
patients with CR versus non-CR was 89.8% and
69.2%, respectively (P = .004). The 2-year OS for
CR versus non-CR patients was 94.8% and 79.3%
(P = .036). Complete metabolic response on
posttreatment FDG PET-CT is highly predictive of
increased PFS and OS in patients treated with
chemoradiation. The authors recommend that in
addition to close clinical surveillance,
obtaining posttreatment PET-CT scans >12 weeks
following definitive treatment of anal cancer.
Samples from 41 subjects were evaluated for PDL1 expression; 23 (56%) were positive. Subjects
with PD-L1-expressing versus PD-L1-negative
tumors respectively had CRRs of 30.8 versus
12.1 recurrences/hPY (P=0.082), CMRs of 16.7
versus 12.0 deaths/hPY (P=0.47), and CERs of 39.2
versus 16.9 events/hPY (P=0.069). PD-L1 positivity
was associated with worse CRR and CER, and
marginally worse CMR. The effect on progressionfree and overall survival needs to be validated in a
study with a larger sample size.
he levels of PD-L1 expressionon the membrane of
both tumor cells and tumor-infiltrating mononuclear
cells (TIMCs) were evaluated by
immunohistochemistry. CD8+ T celldensities, both
within tumors and at the tumor-stromal interface,
were also analyzed. Baseline clinicopathological
characteristics, human papilloma virus (HPV) status,
and outcome data correlated with PD-L1-positive
staining. PD-L1 expression on tumor cells and
TIMCs was observed in 46% and 50% of patients,
respectively. Nineteen patients (73%) were HPV
positive, with 7 showing PD-L1-positive staining on
tumor cells and 9 showing PD-L1-positive staining
on TIMCs. Increasing CD8+ density within tumors,
but not immune stroma, was significantly associated
with decreased PD-L1 expression by both tumor
cells and TIMCs (P=0.0043
and P=0.0007). Patients with negative PDL1 expression had significantly better progressionfree survival (P=0.038 and P=0.0443) and a non-
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141. https://clinicaltrials.gov/ct2/show/NCT03233711.

Review/OtherTx

NA

142. https://www.bsgar.org/research/trials/plato

Review/OtherTx

NA

143. Ludmir EB, Kachnic LA, Czito BG. Evolution and
Management of Treatment-Related Toxicity in Anal
Cancer. Surg Oncol Clin N Am. 2017;26(1):91-113

Review/OtherTx

N/A

144. Sunesen KG, Norgaard M, Lundby L, et al. Long-term
anorectal, urinary and sexual dysfunction causing distress
after radiotherapy for anal cancer: a Danish multicentre
cross-sectional questionnaire study. Colorectal Dis.
2015;17(11):O230-239.

ObservationalTx

84 patients

145. Pan YB, Maeda Y, Wilson A, Glynne-Jones R, Vaizey CJ.
Late gastrointestinal toxicity after radiotherapy for anal
cancer: a systematic literature review. Acta Oncol.
2018:1-11

Review/OtherTx

130 publications

ARS Appropriate Use Criteria

Study Objective (Purpose of Study)

Randomized phase II clinical trial to evaluate whether
therapy with nivolumab following combined modality
therapy improves DFS compared with observation in
patients with high risk anal carcinoma
PLATO: PersonaLising Anal cancer radioTherapy dOse –
Incorporating ACT3 (to determine whether a strategy of
local excision where patients with ≤1mm margins receive
additional radiotherapy with chemotherapy results in low
rates of locoregional failure), ACT4 (to determine whether
in early stage cancer radiotherapy dose de-escalation
with chemotherapy results in acceptably low rates of
locoregional failure and reduced acute & late toxicity),
and ACT5 (To determine whether in locally advanced
cancer radiotherapy dose escalation with chemotherapy
reduces the proportion of locoregional failure with
acceptable acute & late toxicity)
A review of the literature to focus on
the evolution of treatment
related toxicity for anal cancer. Management of these
adverse effects is reviewed, as are future directions
in anal cancer treatment and their impact on toxicity.
A cross-sectional questionnaire study to examine
symptoms and distress related to the dysfunction of pelvic
organs after radiotherapy for anal cancer.

A systematic literature review
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Study
Quality

statistically significant trend toward longer overall
survival (P=0.0882 and P=0.1222) compared
with patients with positive PD-L1 expression. PD-L1
is widely expressed on the membrane of tumor cells
and TIMCs in ASCCs. Its negative impact
on prognosis may be due to
the diminished CD8+ T cell infiltration within tumors.
N/A

4

N/A

4

N/A

4

Of 94 eligible patients, 84 (89%) returned the
completed questionnaire at a median of 33
months after radiotherapy. Incontinence for solid
stools, liquid stools and gas occurred at least
monthly in 31%, 54% and 79% of patients,
respectively. Overall 40% of patients reported
great distress from incontinence for solid or liquid
stools at least monthly. Fecal urgency occurring at
least monthly was experienced by 87% of patients
and caused great distress in 43%. Stress, urge or
another type of urinary incontinence occurred at
least monthly in 45% and caused great distress in
21%. Urinary urgency occurred at least monthly in
48% but only caused great distress in 14%. Sexual
desire was severely decreased in 58% and only
24% were satisfied with their sexual function.
The overall incidence of late gastrointestinal
toxicity was reported to be 7-64.5%, with Grade 3
and above (classified as severe) up to 33.3%. The
most commonly reported late toxicities were fecal
incontinence (up to 44%), diarrhea (up to 26.7%),

4
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146. Tom A, Bennett AV, Rothenstein D, Law E, Goodman KA.
Prevalence of patient-reported gastrointestinal symptoms
and agreement with clinician toxicity assessments in
radiation therapy for anal cancer. Qual Life Res.
2018;27(1):97-103

ObservationalTx

78 patients

A retrospective study examined and compared patient
and clinician reports of acute GI toxicity during
chemoradiation for anal cancer

147. Glynne-Jones R, Adams R, Lopes A, Meadows H. Clinical
endpoints in trials of chemoradiation for patients with anal
cancer. Lancet Oncol. 2017;18(4):e218-e227

Review/OtherTx

6 randomized controlled
trials, 2,877 patients

A review to examine the reporting of endpoints in
randomised controlled trials (RCTs) of
radical chemoradiation for treatment of squamous cell
carcinoma of the anus. The types, frequency, and
definitions of clinical primary and secondary endpoints,
and patient-reported outcome measures, reported in the
methods and results sections of papers (and protocols, if
available) were examined.
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and ulceration (up to 22.6%). Diarrhea, fecal
incontinence and buttock pain were associated with
lower scores in radiotherapy specific quality of life
scales (QLQ-CR29, QLQ-C30, and QLQ-CR38)
compared to healthy controls. Intensity-modulated
radiation therapy appears to reduce late toxicity.
Late gastrointestinal toxicities are common with
severe toxicity seen in one-third of the patients.
These symptoms significantly impact quality of life.
Patients treated with definitive RT using intensitymodulated radiation therapy for anal cancer betwee
n 9/09 and 11/12 were reviewed. Median RT dose
was 56 Gy (range 45-56), and 76 patients (97%)
received concurrent 5-fluorouracil-based
chemotherapy. During RT, patients completed the 7item Bowel Problem Scale (BPS) weekly. Clinicians
assessed toxicity separately using CTCAE v. 3.0.
Scores of BPS ≥ 3 and CTCAE ≥ 1 were considered
to be clinically meaningful. Agreement of the
two assessments was evaluated by Cohen's kappa
coefficient. Patients reporting scores of ≥3 was
highest at week 5 (n = 68) for diarrhea (44.1%),
proctitis (57.4%), and mucus (48.4%), while urgency
(47.6%), tenesmus (31.7%), and cramping (27%)
were highest at week 4 (n = 63). Baseline bleeding
scores (26.7%; score ≥3) improved during treatment
(13.4% at week 5). "Poor" agreement was observed
between patient- and clinician-reported proctitis
(Cohen's k = 0.11; n = 58); however, there was
"good" agreement for diarrhea (Cohen's k = 0.68;
n = 58). Acute GI toxicity during definitive CRT
for anal cancer was most significant during weeks 45, while rectal bleeding improved during treatment.
Discrepancies in patient- and clinician
reported symptoms demonstrate the potential
for patient-reported outcomes to be useful tools
for anal cancer clinical assessments.
Primary outcome measures varied across
trials analyzed: two used disease-free survival, one
used progression-free survival, two used local
failure, and one used colostomy-free survival.
Secondary endpoints included overall survival,
complete clinical response, quality of life, toxicity,
and compliance. The definitions for primary and
secondary endpoints were not consistent
across trials, particularly for treatment failure (local,
regional, and distant). We conclude that the quality
of outcome reporting in RCTs of squamous cell
carcinoma of the anus is inconsistent.
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ARS Appropriateness Criteria
Evidence Table Key
Study Quality Category Definitions


Category 1 The study is well-designed and accounts for common biases.



Category 2 The study is moderately well-designed and accounts for most common biases.



Category 3 There are important study design limitations.



Category 4 The study is not useful as primary evidence. The article may not be a clinical study or the study design is invalid, or conclusions are based on expert consensus. For example:
a)
b)
c)

the study does not meet the criteria for or is not a hypothesis-based clinical study (e.g., a book chapter or case report or case series description);
the study may synthesize and draw conclusions about several studies such as a literature review article or book chapter but is not primary evidence;
the study is an expert opinion or consensus document.

Abbreviations Key
5-FU = Fluorouracil
APR = Abdominoperineal resection
CI = Confidence interval
CT = Computed tomography
DFS = Disease-free survival
Dx = Diagnostic
EBRT = External-beam radiation therapy
FDG-PET = Fluorine-18-2-fluoro-2-deoxy-D-glucose-positron emission tomography
FUMIR = Fluorouracil, mitomycin C and radiation
HIV = Human immunodeficiency virus
HPV = Human papilloma virus
HSIL = High grade squamous lesion
IMRT = Intensity-modulated radiotherapy
LRC = Locoregional control
LSIL = Low grade squamous lesion
MMC = Mitomycin C
OS = Overall survival
RT = Radiation therapy
SCC = Squamous cell carcinoma
SEQ = Sequential boost
SIB = Simultaneous integrated boost
Tx = Treatment
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