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Abstract
Background: Metastatic squamous cell carcinomas (SCC) of the anal canal are 
rare and there is no international consensus on their second‐line management. 5‐
Fluorouracil (5‐FU) and mitomycin in combination with radiotherapy is the stand-
ard for locally advanced forms but its efficacy in metastatic stage has never been 
evaluated.
Patients and methods: We report a retrospective analysis of patients treated with 
5‐FU and mitomycin from 2000 to 2017 in our institution for a metastatic SCC of the 
anal canal after failure of platinum‐based regimen. The main outcome was progres-
sion‐free survival (PFS) and the secondary outcomes were overall survival (OS), 
response rate, and toxicity.
Results: Nineteen patients, 15 women and four men, with a median age of 57 years 
were identified (range, 40‐79 years). Patients received a median of three cycles (1‐7) 
of mitomycin and 5‐FU. A dose reduction was necessary in six patients (31.6%), 
one patient had to discontinue treatment following toxicity and no death was due to 
treatment toxicity was reported. An objective response was observed in five patients 
(26.4%, 95% CI 6.6‐46.2) including one complete response, six patients (31.6%, 95% 
CI 10.7‐52.5) showed tumor stabilization. Median PFS and OS were 3 months [95% 
CI 1‐5] and 7 months [95% CI 2.2‐11.8]. Responder had a median duration of re-
sponse of 4  months [95% CI 1.8‐6.1] and one patient had 23  months duration of 
response. No significant difference was noted for PFS and OS for patients previously 
treated with mitomycin and 5‐FU at a local stage.
Conclusion: Mitomycin and 5‐FU regimen provides tumor control with acceptable 
tolerance. It is an option for patients with metastatic SCC of the anal canal after 
failure of platinum‐based chemotherapy. [Correction added on 9 October 2019, after 
first online publication: ‘5-FU’ was inadvertently removed from the Results and 
Conclusion and has now been added to the text.]
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1 |  INTRODUCTION

Squamous cell carcinoma of the anal canal (SCCA) is a rare 
disease with an estimated worldwide annual incidence of 
around 27 000 cases.1 Metastatic disease is less frequent and 
representing approximately 20% of patients, whether diag-
nosed asynchronous or metachronous metastases after cura-
tive treatment of a primary tumor.2-4

Due to the low frequency of metastatic forms, the level 
of proof of the current treatment recommendations is low. 
The chemotherapy regimen associating cisplatin and 5‐flu-
orouracil (5‐FU) has so far constituted the standard first‐line 
treatment although based on retrospective data involving a 
small number of patients.5,6 The data in the literature reveal 
high response rates (30%‐75%) but short response durations 
(5.8‐8 months).7 For very selected patients with oligometas-
tasic disease, multimodal management could enhance tumor 
control and patient survival.8 Recently, the results of the phase 
2 multicentric clinical trial Epitopes‐HPV02 define tri‐che-
motherapy using docetaxel, cisplatin, and 5‐FU (DCF) as a 
new option in first‐line treatment for patients with an Eastern 
Cooperative Oncology Group of 0‐1 with results showing an 
86% objective response rate, 11 months progression‐free sur-
vival (PFS), and an overall survival rate (OS) at 12 months of 
83%.9 In addition, the presentation of the results of the ran-
domized phase 2 trial interAACT at the last European Society 
for Medical Oncology (ESMO) congress demonstrated sim-
ilar response rates to treatment between cisplatin plus 5‐FU 
compared to carboplatin plus paclitaxel regimen (57.1% vs 
59.0%) but less toxicities with carboplatin plus paclitaxel 
regimen and established another potential standard of care 
for the first‐line treatment of inoperable locally advanced or 
metastatic SCCA.10 Regarding the second‐line treatment, no 
international consensus has so far emerged. In 2018, National 
Comprehensive Cancer Network Clinical Practice Guidelines 
added two programmed cell death protein‐1 (PD‐1) inhibi-
tors, as option based on the encouraging results of a multi-
center phase 2 and a phase 1b trials.11-13 [Correction added 
on 9 October 2019, after first online publication: In the pre-
ceding sentence, “nivolumab and pembrolizumab, two pro-
grammed cell death protein‐1 (PD‐1) and programmed cell 
death ligand‐1 Programmed death‐ligand (PDL‐1) inhibitors, 
as options” has been changed to “two programmed cell death 
protein‐1 (PD‐1) inhibitors, as option”] However, pending 
more robust results, checkpoint inhibitors are not yet recom-
mended in Europe for this indication.14

Numerous studies have assessed the association of 5‐FU 
and mitomycin‐C in patients presenting heavily pretreated 
metastatic colorectal cancer. In view of the efficacy and the 
acceptable—mainly hematologic—toxicity, this combina-
tion has been suggested as an alternative therapeutic option 
for this indication.15 Fluoropyrimidines in association with 
mitomycin act synergistically in vitro.16,17 5‐Fluorouracil 

mitomycin regimen, in association with radiotherapy, con-
stitutes the gold standard for locally advanced forms.18,19 
However, to our knowledge, its advantages in a metastatic 
situation have never been evaluated.

We report here a retrospective analysis of patients treated 
by 5‐FU and mitomycin between 2000 and 2017 at our insti-
tution in the second‐line treatment for metastatic SCCA after 
failure of cisplatin 5‐FU regimen.

2 |  MATERIALS AND METHODS

2.1 | Patients
We retrospectively reviewed all the medical files extracted 
from our institutional database and found 402 patients with 
anal canal cancer treated between January 2000 and January 
2017.

Inclusion criteria were as follows: Histological confirmed 
SCCA, inoperable locally recurrent or metastatic disease, 
measurable disease by Response Evaluation Criteria in Solid 
Tumors (RECIST) criteria, and first‐line metastatic treatment 
combining cisplatin and 5‐FU. Patients refusing the use their 
personal data to be used for scientific research, patients with 
a previous history of another cancer less than 5 years with the 
exception of basal cell or squamous cell skin carcinomas, and 
patients lost to follow‐up were excluded from the analysis.

The medical files of each patient were reviewed. The 
starting date of treatment and date of progression or, when 
relevant, the date of the last delivery of the treatment regimen 
were collected. The dates of the most recent information and 
health status of the patient at that date were also analyzed, as 
well the clinical characteristics and biological data at initia-
tion of treatment and at each cycle. Treatment tolerance and 
chemotherapy dose adjustments data were gathered.

2.2 | Chemotherapy
The chemotherapy regimen comprised administration of mito-
mycin 10 mg/m2 for 15 minutes followed by continuous infusion 
of 5‐FU 1000 mg/m2/d for 96 hours, repeated every 28 days. 
Chemotherapy was continued until progression, toxicity, or pa-
tient refusal to continue treatment. Chemotherapy initiation was 
discussed beforehand at a multidisciplinary meeting. During 
the treatment period, patients underwent morphologic assess-
ment by thoraco‐abdomino‐pelvic computerized tomography 
scan with intravenous injection of iodine‐containing contrast 
medium every 2 months throughout the duration of treatment.

2.3 | Statistical analysis
Primary outcome was PFS. Secondary outcomes include OS, 
response rate, and toxicity. Response rate was defined ac-
cording to RECIST 1.1 criteria.20 Toxicity was graded before 
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each cycle using the National Cancer Institute (CTCAE ver-
sion 4.0) criteria.

Descriptions of the population and the different parame-
ters studied were presented using absolute and relative fre-
quencies for qualitative data and were summarized using 
descriptive statistics such as median and extreme for qual-
itative data. Progression‐free survival was defined as the 
length of time between the date of initiation of second‐line 
chemotherapy and the date of progression. Overall survival 
was defined as the length of time between initiation of sec-
ond‐line chemotherapy and the date of the latest patient in-
formation. Patients presenting no progression and patients 
still alive at the date of the latest information during the last 
follow‐up were censored at that date. Survival data with 95% 
CI were calculated and reproduced graphically at different 
times using the Kaplan‐Meier method. Survival graphs were 
compared using the log‐rank test. Analysis was performed 
using SPPS software, version 22.0.

This study has been declared to the French data protection 
authority (CNIL), reference number 18006.

3 |  RESULTS

A total of 26 patients matching inclusion criteria were iden-
tified. After failure of cisplatin‐5‐FU, 22 patients received 
a second line regimen: 19 patients received mitomycin 
and 5‐FU, two patients received FOLFOX, and one patient 
FOLFIRI (Figure1). Among the 19 patients who received mi-
tomycin and 5‐FU, we identified 15 women (79%) and four 
men (21%), with a median age 57 years (range: 40‐79). Two 
patients (10.5%) presented immunosuppression. Fourteen 
(74%) and five (26%) patients had metachronous and 

synchronous metastasis, respectively. All patients with me-
tachronous metastases previously had received concomitant 
radio‐chemotherapy with 5‐FU mitomycin for local disease 
treatment.

For the first‐line metastatic chemotherapy, 17 patients 
(89.5%) received cisplatin‐5 FU combination and two pa-
tients (10.5%) received tri‐chemotherapy with DCF. First‐line 

F I G U R E  1  Flowchart

T A B L E  1  Clinical characteristics of the patients at beginning of 
second‐line

  n = 19 (%)

Median age, y (range) 57 (40‐79)

Sex

Male 4 (21)

Female 15 (79)

Immunodepression 2 (10.5)

HIV 1 (5.2)

Kidney graft 1 (5.3)

ECOG, performance status

0 1 (5.3)

1 12 (63.2)

2 4 (21)

Unknown 2 (10.5)

Tumor status at diagnosis

Locally advanced 14 (74)

Synchronous metastasis 5 (26)

Distribution of unresectable disease

Local recurrence + distant metastasis 5 (26)

Distant metastasis 19 (100)

Number of metastatic sites

1 8 (42.1)

2 8 (42.1)

≥3 3 (15.8)

Sites of distant metastasis

Lymph node 8 (42.1)

Liver 12 (63.2)

Lung 8 (42.1)

Peritoneum 3 (15.8)

Bone 2 (10.5)

Other 1 (5.3)

Prior radiation 18 (94.7)

Systemic treatment at locally‐advanced stage

5‐FU + mitomycin 7 (37)

5‐FU + platinum 7 (37)

First systemic treatment at unresectable stage

5‐FU + platinum 17 (89.5)

5‐FU + docetaxel + platinum 2 (10.5)

Abbreviation: ECOG, Eastern Cooperative Oncology Group; SFU, 
5‐fluorouracil.
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treatment was discontinued due to progression for 10 patients 
(52.6%), clinical toxicities for five patients (26.4%), biologi-
cal toxicities for two patients (10.5%), and at their request for 
two patients (10.5%). Median PFS for first‐line chemother-
apy was 5 months [95% CI 2.1‐7.8].

Patient characteristics at the time of second‐line treat-
ment are shown in Table 1. Among these patients, 13 
(68.5%) had a performance status ≤1 at treatment initia-
tion. Multivisceral metastatic disease was observed in 11 
patients (57.9%) with more than two‐thirds of whom had 
liver metastasis.

Patients received a median of three cycles.1-7 The most 
frequently encountered nonhematological toxicities were 
mainly grade I‐II digestive toxicities such as diarrhea and/
or mucositis in 63.2% of patients. Six patients (31.6%) pre-
sented grade I‐II hematological toxicities and three patients 
(16%) presented grade III‐IV with febrile neutropenia. A 
dose reduction was necessary in six patients (31.6%). One 
patient (5.3%) had to discontinue treatment following toxicity 
and no death was due to treatment toxicity.

An objective response was observed in five patients 
(26.4%, 95% CI 6.6‐46.2). Of these, four (21.1%) were par-
tial responses and one (5.3%) a complete response. At first 
assessment, six patients showed tumor stabilization (31.6%, 
95% CI 10.7‐52.5) (Table 2).

Median PFS was 3 months [95% CI 1‐5] (Figure 2) and 
OS was 7  months [95% CI 2.2‐11.8] (Figure 3). For pa-
tients previously treated at a local stage with mitomycin 
and 5‐FU during their concomitant radio‐chemotherapy, no 
significant difference was noted for PFS (4 months [95% CI 
2‐6; P = .6]) and OS (10 months [95% CI 7.5‐20; P = .7]) 
compared to patients with synchronous metastatic disease. 
Median duration of response for responding patients was 
4 months [95% CI 1.8‐6.1]. One patient had a 23 months 
response duration.

A third‐line chemotherapy was initiated for 45% of pa-
tients. 15% of patients have received vinorelbine, 10% a 
FOLFIRI regimen, 5% capecitabine, 5% a FOLFOX regimen, 
5% paclitaxel and 5% the association carboplatin plus pacl-
itaxel. One patient (5%) received a fourth line of treatment 
(Table 3).

4 |  DISCUSSION

There is very little evidence in the literature regarding the 
second‐line management of advanced SCCA and prognosis 
of these patients remains poor. Despite the limitations and bi-
ases inherent to a small, retrospective, and single‐institution 
analysis, this study is the first to assess the potential benefit 

T A B L E  2  Antitumor activity

Variable n = 19

Confirmed objective response rate—% 26.4

Confirmed best overall response—no (%)

Complete response 1 (5.3)

Partial response 4 (21,1)

Stable disease 6 (31.6)

Progressive disease 8 (42)

F I G U R E  2  Progression‐free survival

F I G U R E  3  Overall survival
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of chemotherapy combination of mitomycin with 5‐FU as 
second‐line in patients presenting an inoperable locally ad-
vanced or metastatic SCCA.

An objective response was observed in a quarter of our 
patients. Despite this promising response rate, median PFS 
was 3  months and OS was estimated at only 7  months. 
However, all our patients received second‐line therapy fol-
lowing failure of the first‐line treatment by cisplatin and 5‐
FU. In metastatic head and neck21 or uterine‐cervix SCCs22 
after failure of platinum regimen, response rates (0‐32%), 
PFS (1.9‐5.2  months), and OS (3.7‐9.3  months) showed 
similar ranges. In the specific framework of SCCA, the 
efficacy of paclitaxel chemotherapy after failure of cispla-
tin‐5‐FU combination has been reported in a series of seven 
cases with a partial response observed in four patients.23 
Another study assessing carboplatin‐paclitaxel combi-
nation delivered to six patients as second‐line treatment 
reported only one stabilization.24 More recently, a retro-
spective analysis of 64 patients with inoperable locally ad-
vanced SCCA showed that second‐line systemic treatment 
was administrated to approximately one‐third of patients 
after failure of a combination of platinum agent plus 5‐FU. 
Progression‐free survival after second‐line chemotherapy 
was also 3.2 months (IQR, 2.5‐7.1 months) in this case.25

We may think that the change in future practices in the 
first‐line treatment using carboplatin plus paclitaxel or DCF 
regimen could reduce the use of platinum salts and taxanes 
at progression justifying the use of other molecules. In our 
study, only two patients received the first‐line chemotherapy 
with DCF which is a limitation. In Epitopes‐HPV02 study, 
89% of patients presented an objective response after only 
eight cycles of modified DCF9 but, to date, there are no data 

about the efficacy of taxanes reintroduction after failure of a 
docetaxel or paclitaxel‐based chemotherapy.

Experience using anti‐EGFRs in combination with cy-
totoxic agents after failure of first‐line chemotherapy has 
shown tumor response rates of around 30% and a PFS rate of 
7 months on small study cohorts, these results are promising 
but need to be confirmed.26,27 Immunotherapy is another in-
teresting approach. A recent phase II study assessed the ef-
ficacy of using PD1 inhibitor (nivolumab) after failure of at 
least one line of chemotherapy in metastatic patients.12 The 
main objective of this study was the tumoral response rate 
which was 24%, median response duration was 5.8 months, 
PFS and OS were 4.1 and 11.5 months, respectively. A sec-
ond phase Ib study reported interesting results in terms of 
tolerance and antitumor activity in a population of patients 
with locally advanced or metastatic SCCA overexpressing 
PDL‐1 and receiving pembrolizumab after failure of at least 
one line of chemotherapy.13 These results are not very far 
from ours regarding the tumor response rate but appear to 
indicate an advantage in favor of immunotherapy in terms 
of PFS and OS. It should be noted that all patients in these 
prospective trials exhibited a preserved general status at 
inclusion. In our study, a third of patients had a perfor-
mans status of 2, which may have had a negative impact 
on our results. Currently, there is no predictive therapeutic 
response marker for PD1 or PDL‐1 inhibitors. The poten-
tial benefit of immunotherapy needs to be confirmed and 
additional investigations are required in order to determine 
which patients might benefit from immunotherapy in this 
location. We need to extend our understanding of tumor bi-
ology to identify predictive response biomarkers likely to 
assist in treatment selection. One of the potential ways to 
improve immunotherapy outcomes may be treatment com-
binations. Recently, a single arm, single center, phase 2 trial 
studied the potential effectiveness of nivolumab in combi-
nation with an HPV‐16 vaccine in 24 patients with incurable 
HPV‐16‐positive cancer including one anal cancer.28 The 
overall response rate was 33% (90% CI, 19%‐50%) includ-
ing a durable complete response for the patient with anal 
canal cancer. median progression free survival and median 
overall survival were 2.7 and 17.5 months, respectively, in 
this case. These very encouraging results must be confirmed 
by a randomized clinical trial.

Some studies are in progress, in particular the CARACAS 
study evaluating the efficacy of combining cetuximab with 
avelumab vs avelumab as monotherapy for locally advanced 
or metastatic anal carcinomas who progressed after at least 
one line of treatment.29

In the present study, we found no significant difference in 
terms of efficacy in the patient sub‐group receiving mitomycin 
5‐FU in combination with radiotherapy during tumor manage-
ment at a localized stage. Moreover, we have not highlighted an 
increase in toxicity when this chemotherapy was reintroduced.

TABLE 3  Later systemic treatments. FOLFIRI (irinotecan + folinic  
acid + 5‐fluorouracil), FOLFOX (oxaliplatin + folinic acid + 
5‐fluorouracil)

Variable n = 19

Number of different systemic treatments n (%)

2 9 (45)

3 9 (45)

4 1 (5)

Third systemic treatment

Vinorelbine 3 (15)

Folfiri 2 (10)

Capecitabine 1 (5)

Folfox 1 (5)

Paclitaxel 1 (5)

Carboplatin paclitaxel 1 (5)

Fourth systemic treatment

Docetaxel‐5-FU‐cisplatin 1 (5)
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Concerning the treatment tolerance, the retrospective nature 
of the study induced a bias due to the possibly incomplete medi-
cal files resulting in underestimation of the true level of toxicity. 
However, toxicities reported in our study with this therapeutic 
combination are concordant with the results already reported in 
the literature. Kang et al, for example, in a population treated 
for third‐line metastatic colorectal adenocarcinomas, reported 
mainly grades III‐IV hematologic toxicities represented by 
neutropenia and thrombopenia in 10.8% and 8.8% of patients, 
respectively.30 Grades III‐IV nonhematological toxicities com-
prised nausea and vomiting in 4% and mucositis in 2.2% of pa-
tients. Two phase II trials which prospectively enrolled patients 
with colorectal cancer for third line chemotherapy also reported 
mainly hematological toxicity.31,32

5 |  CONCLUSION

In our study, the combination of mitomycin and 5‐FU pro-
vides a RECIST response in nearly a quarter of patients 
despite a relatively short median response time. Toxicity, 
although not negligible, appears acceptable in patients 
who remain in good general condition and for whom there 
is no alternative treatment. In view of these preliminary 
data, and the absence of a clear established therapeutic al-
ternative, this regimen appears to our team to constitute 
a reasonable therapeutic option for patients after failure 
of a first‐line chemotherapy with 5‐FU and cisplatin. This 
work highlights the lack of robust data in this situation and 
the need to undertake randomized clinical trials evaluat-
ing, in particular, combinations of treatments with check-
points inhibitors.
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