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(Abstract

evaluated, which was the aim of the present study.

Qe:gimens with cisplatin + 5-FU or carboplatin + paclitaxel.

Background: Squamous Cell Carcinoma of the Anus (SCCA) is a relatively rare malignancy with an annual incidence in the
Western world of 0.5-1.7 per 100,000 citizens. Because of the low incidence, which is even lower when it comes to advanced
disease, the knowledge on treatment options and clinical effect is limited.

Combination treatment with carboplatin and paclitaxel or cisplatin and 5-fluorouracil is internationally recommended as first-
line treatment of metastatic or inoperable SCCA. However, complete remission is rare and the prognosis poor with a median
survival of approximately 12 months. The combination of cisplatin, ifosfamide and 5-fluorouracil (CILF) represents an inten-
sified treatment option and has been used for advanced SCCA in Denmark for several years, but its efficacy has not yet been

Methods: We conducted a retrospective population-based study of all patients treated with palliative CILF for metastatic or
inoperable recurrent SCCA in Denmark between October 2003 and October 2019 using Danish Hospital Registries.

Results: A total of 48 patients met the eligibility criteria. Median age at diagnosis was 57.4 years (range 41-75). The overall
response rate was 39.6% (19 patients) of which 6.3% (three patients) had a complete response. Median progression-free and

overall survival was 7.2 months (95% CI 3.4-8.6) and 13.3 months (95% CI 10.4-16.3), respectively.

Conclusion: This retrospective analysis reports a three-drug regimen with no added value compared to that of the standard
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Background

Squamous cell carcinoma accounts for 95% of cancers in the
anal canal. It is a relatively rare malignancy with an annual
incidence in the Western countries of 0.5-1.7 per 100,000
citizens [1]. The incidence is increasing, likely because of a
higher prevalence of human papilloma virus (HPV) infection,
which is expressed in more than 90% of squamous cell can-
cers of the anal canal (SCCA) [2]. Other known risk factors
are HIV seropositivity, immunosuppression, smoking, passive
anal intercourse, and age [3].

The vast majority of SCCA are diagnosed in localized stages
and treated with radiation therapy (RT) alone or in combina-
tion with chemotherapy. However, more than 20% of patients
develop advanced disease, either as local recurrence or distant
metastases. The percentage is even higher in the case of large
primary tumors or if spread to lymph nodes [4].

When salvage surgery is not possible, the treatment strategy is
chemotherapy. Since the incidence of SCCA is low, and that
of advanced disease even lower, the knowledge on treatment
options and clinical effect is limited. The current literature is
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primarily based on small retrospective case series and case
reports, and the types of chemotherapy used are largely ex-
trapolated from the treatment of advanced squamous cell car-
cinomas of a higher incidence such as head and neck, lung, and
cervical carcinomas [5-10]. Combination treatment with carbo-
platin and paclitaxel (or cisplatin and 5-fluorouracil (5-FU) has
recently been internationally suggested as first-line treatment
of metastatic or inoperable SCCA supported by the findings
of a previous randomized study [11,12]. However, complete
remission is rare and the prognosis poor with a median over-
all survival of approximately 12 months [2]. It is consequently
relevant to investigate intensified chemotherapy combinations
with the potential to increase the chance of complete remission
and improved survival.

The combination of cisplatin, ifosfamide and 5-FU (CILF) rep-
resents an intensified treatment option and has been used for
advanced SCCA in Denmark for several years. The regimen
was primarily developed for the treatment of cervical cancer
[13]. Its efficacy in advanced SCCA has not yet been evaluated,
which was the aim of the present study.

Methods

Patients

The study was approved by the Danish Patient Safety Author-
ity (3-3013-2447/1) and the Danish Data Protection Agency
(1-16-02-66-18).

Patients were enrolled from the three centers in Denmark treat-
ing carcinomas in the anal canal, Aarhus University Hospital,
Vejle University Hospital, and Herlev and Gentofte University
Hospital. Patients treated between October 2003 and October
2019 were identified from the institutional registries by diag-
nosis and chemotherapy administered. Medical records were
reviewed and patients with histologically confirmed SCCA
having received palliative CILF were included. Demograph-
ics, extent of disease at time of decision on CILF treatment,
previous treatments, response to treatment, and survival data
were collected. Patients with advanced disease, who under-
went a curable strategy, were not included. Hence, this cohort
represents patients with the most severe prognosis.

Treatment

The CILF regimen consisted of cisplatin (37.5 mg/m2), ifos-
famide (2.0 g/m2), 5-FU (500 mg/m2) + mesna (500 mg/m2
hour -2, +2 and +6) and leucovorin/calcium folinate (60 mg/
m2) on days 1 and 2 every 3 weeks.

Statistics

The outcome measures were Progression Free Survival (PFS),
Overall Survival (OS) and Objective Tumor Response Rate
(OTRR).

Response was evaluated according to RECIST 1.1 (Response
Evaluation Criteria in Solid Tumors 1.1) [14]. PFS was cal-
culated from the first day of CILF treatment to progression or
death. Patients with no event registered were censored on the
date of the last follow-up.

OS was defined as the time between the first day of CILF treat-
ment and date of death from any cause. Patients still alive were
censored on the date of the last follow-up.

The distribution of patient characteristics and baseline vari-
ables are presented with descriptive statistics as average and
percentages. PFS and OS were analyzed using the Kaplan-
Meier method.

Table 1: Pre-treatment patient characteristics.

Characteristics Value
n =48 (%)
Gender
Female 27 (56.2)
Male 21 (43.8)
Median age, years (range) 57.4 (41-75)
HIV status
Positive 2(4.2)
Negative 6(12.5)
Unknown 40 (83.3)
HPV (human papilloma virus) status
Positive 13 (27.0)
Negative 2(4.2)
Unknown 33 (68.8)
Smoking
Never smoker 14 (29.2)
Former smoker 13 (27.1)
Current smoker 21 (43.7)
ECOG, performance status
PS: 0 22 (45.8)
PS: 1 20 (41.7)
PS:2 2(4.2)
Unknown 4(8.3)
Extent of disease
Locally advanced 10 (20.8)
Metastatic 38(79.2)
Sites of distant metastases
Liver 13 (27.0)
Lymph nodes 36 (75.0)
Lungs 14 (29.2)
Unknown 1(2.1)
Table 2: Treatment characteristics
Characteristics Value
n =48 (%)
Prior radiotherapy
Yes 31 (64.6)
No 17(35.4)
Prior neoadjuvant chemotherapy
Yes (CILF in all cases) 6 (12.5)
No 42 (87.5)
Prior concomitant chemotherapy
Yes 17 (35.4)
Cisplatin monotherapy 6(12.5)
Cisplatin and 5-fluoruracil 6 (12.5)
CILF 3(6.3)
Capecitabine monotherapy 1(2.1)
UFT and isovorin 1(2.1)
No 31 (64.6)
Prior palliative chemotherapy
Yes 3(6.3)
Capecitabine monotherapy 1(2.1)
Paclitaxel and Capecitabine 2(4.2)
No 45(93.7)
Line of palliative treatment
First-line 45(93.7)
Second-line 3(6.3)
Median number of palliative CILF cycles (range) 4.1 (1-11)
Oncology treatment after progression on CILF
Yes 35(73.0)
No 13 (27.0)
Confirmed best overall response
Complete response 3(6.3)
Partial response 16 (33.3)
Stable disease 11 (22.9)
Progressive disease 14 (29.2)
No evaluation performed 4(8.3)
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Results

Patient characteristics

A total of 48 patients met the eligibility criteria and were in-
cluded in the study. Demographic and clinical characteristics
are presented in Table 1. The median age at primary diagnosis
of SCCA was 57.4 years (range 41-75) with a minor predomi-
nance of women (56.2%). Two patients were known HIV posi-
tive (4.2%) and 13 patients had known HPV positive tumors
(27.0%). The status in relation to HIV and HPV was unknown
in the majority of the cohort (83.3% and 68.8%, respectively).
Twenty-two patients (45.8%) were in performance status (PS)
0, 20 (41.7%) in PS 1, and two (4.2%) were in PS 2. In four
cases PS was not available. A total of 10 patients (20.8%) had
locally advanced disease, whereas the remaining 38 patients
(79.2%) presented with distant metastases. Lymph nodes were
the most frequent metastatic site (75.0%).

Treatment characteristics

Table 2 shows treatment characteristics. The majority of the pa-
tients (31, 64.6%) had previously been treated with radiothera-
py, 17 of which received concomitant chemotherapy. The most
frequent radiosensitising regimens were cisplatin monotherapy
(12.5%) and cisplatin + 5-FU (12.5%). Six patients (12.5%)
had previously received induction chemotherapy in an attempt
of a curative strategy. Only three patients (6.3%) had previ-
ously been treated with palliative chemotherapy (capecitabine
monotherapy or paclitaxel + capecitabine). The median num-
ber of palliative CILF cycles was 4.1 (range 1-11). Thirty-five
patients (73.0%) received oncology treatment after progression
on CILF, i.e., radiotherapy, other palliative regimen as single
agent or combination treatment (paclitaxel, capecitabine, cis-
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platin, 5-FU), reinduced CILF, and in one case immunotherapy
with pembrolizumab.

Objective response was observed in 19 patients (39.6%) with
either complete response (N=3, 6.3%) or partial response
(N=16, 33.3%). An additional 22.9% obtained stable disease
resulting in a disease control rate of 62.5% (Table 2).

Survival analysis
The median PFS was 7.2 months (95% CI: 3.4-8.6) and the
median OS 13.3 months (95% CI: 10.4-16.3) (Figure 1).

Discussion

The present study describes an intensified treatment of ad-
vanced anal cancer by adding ifosfamide to cisplatin and
5-FU. The efficacy seems similar to that of the conventional
regimens. It should be noted that the investigated patients rep-
resent a group with a dismal prognosis.

The treatment of advanced anal cancer represents a major chal-
lenge. The balance between treatment effect and toxicity is im-
portant, as the regimen cannot be considered curative. Most
studies are based on small numbers of patients and the results
should be interpreted with caution. A retrospective analysis of
77 patients treated with either cisplatin + 5-FU (55%), carbo-
platin + paclitaxel (31%) or alternative regimens (14%) report-
ed a PFS of 7 months similar to the PFS presented here, and
the same applies to a small study of 18 patients treated with
carboplatin + paclitaxel reporting a median OS of 12 months
(11,15). A PFS of 12 months was found in a prospective single
arm study evaluating a 3-drug regimen of docetaxel, cisplatin
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Figure 1: Overall survival
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and 5-FU but with a high rate (70%) of grade 3 and 4 toxic
events [4].

InterAAct is the first randomized study to investigate chemo-
therapy regimens in patients with advanced SCCA. Eligible
chemotherapy-naive patients (n=91) were randomized to cis-
platin + 5-FU or carboplatin + paclitaxel. There was no dif-
ference in ORR (57% versus 59%), but more serious adverse
events were found in the cisplatin + 5-FU arm (62%) compared
to the carboplatin + paclitaxel arm (36%). Progression free sur-
vival was 5.7 months versus 8.1 months and OS 12.3 months
versus 20 months (hazard ratio, 2.00, 95% CI: 1.15 to 3.47,
P=0.014) in the cisplatin + 5-FU and carboplatin + paclitaxel
arm, respectively, rendering carboplatin + paclitaxel a standard
first line treatment [12].

Toxicity data were not available for the present study, but that
of CILF treatment in advanced cervical cancer has been re-
ported in detail previously [13]. The phase II trial found that
of 194 CILF cycles administered there were 11 episodes (6%)
of grade 4 neutropenia (WBC nadir <1000/ul) and 17 episodes
(9%) of grade 4 thrombocytopenia (platelet nadir <25,000/ul).
Ten patients (33%) developed distal sensory peripheral neu-
ropathy of which nine were grade 1 and 2 and one was grade 3.

The present literature indicates that the current systemic treat-
ment of advanced anal cancer is short of good results, and new
treatment modalities are urgently needed. Checkpoint inhibi-
tors such as nivolumab and pembrolizumab might have a role
to play in the treatment of advanced SCCA. A phase II trial
with 37 patients reported a response rate of 24% in patients
previously treated with chemotherapy and the immunotherapy
was well tolerated [16].

In addition to systemic treatment of patients with advanced
SCCA, multidisciplinary interventions (e.g. surgery, radiofre-
quency ablation, etc.) have been evaluated by Eng et al. as a
relevant strategy with the potential to improve overall survival
in a selected group of patients, although the results should be
interpreted with caution because of the risk of selection bias
[11]. A multidisciplinary approach is likely to turn out as a
valuable strategy to prolong tumor control and survival, at least
in a selected group of patients with limited burden of disease.

The current study is limited by its retrospective nature and lack
of toxicity data, but it represents real world data based on a
population of approximately six million inhabitants.

Conclusion

The present study reports a three-drug regimen with no added
value compared to that of the standard regimens with cisplatin
+ 5-FU or carboplatin + paclitaxel.
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