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Angélique Vienot c,h,t,u,v, Marion Jacquin u,w, Julien Taieb x,
Thierry Nguyen h, Dewi Vernerey b,c, Christophe Borg c,h,u,v,y,
Stefano Kim c,h,u,v,y,z,*
a Department of Gastroenterology, Centre Hospitalier Universitaire de Besançon, Besançon, France
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Besancon Cedex, France.

E-mail address: stefano.kim@univ-fcomte.com (S. Kim).

https://doi.org/10.1016/j.ejca.2021.11.019

0959-8049/ª 2021 Elsevier Ltd. All rights reserved.

mailto:stefano.kim@univ-fcomte.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejca.2021.11.019&domain=pdf
https://doi.org/10.1016/j.ejca.2021.11.019
www.sciencedirect.com/science/journal/09598049
www.ejcancer.com
https://doi.org/10.1016/j.ejca.2021.11.019
https://doi.org/10.1016/j.ejca.2021.11.019


M. Stouvenot et al. / European Journal of Cancer 162 (2022) 138e147 139
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Abstract Background: Squamous cell carcinoma of the anus (SCCA) is a rare disease often

diagnosed at a localised stage. For locally advanced recurrence or metastatic disease, DCF

(docetaxel, cisplatin, 5-fluorouracil) demonstrated high efficacy and became one of the stan-

dard regimens. However, there is no standard of care in the second line.

Patients and methods: In the Epitopes-HPV01 and Epitopes-HPV02 prospective trials, 115 pa-

tients with advanced SCCA were treated with a DCF regimen in the first line. In these studies,

second-line data were registered per protocol.

Results: After a median follow-up of >40 months, at progression, 73 patients received a

second-line (L2) treatment. In this L2 population, median overall survival (mOS) was 13.5

months (95%CI 9.4e19.8), and median progression-free survival (mPFS) was 5.7 months

(3.4e7.3) in L2. Fourteen patients presented an oligometastatic progression and were treated

with an ablative treatment (surgery or radiotherapy); mOS was 48.3 months (NEeNE), and

mPFS was 31.3 months (23.2eNE). Fifty-nine patients received a systemic treatment (chemo-

therapy or immunotherapy); mOS was 11 months (8.4e15.4) and mPFS was 4.9 months (3.3

e7). The most frequent chemotherapy regimens were the reintroduction of DCF, paclitaxel,

FOLFIRI and mitomycin plus fluoropyrimidine. No significant difference was observed be-

tween regimens (p Z 0.26). Six patients received anti-PD1/L1-based immunotherapy.

Conclusion: Second-line treatments are effective in patients with SCCA. Ablative treatment is

feasible and is probably the best option for patients with oligometastatic progression. If this is

not possible, systemic therapy by an anti-PD1/L1 immunotherapy or chemotherapy can be re-

commended. Reintroduction of DCF, paclitaxel, FOLFIRI or mitomycin-C plus fluoropyri-

midine are possible options.

ª 2021 Elsevier Ltd. All rights reserved.
1. Introduction

Squamous cell carcinoma of the anus (SCCA) is a rare

malignancy associated with HPV infection, but its inci-

dence rate is rising [1e5] In advanced disease, the

combination of docetaxel, cisplatin and 5-fluorouracil
(DCF) is one of the recommended regimens in first-

line since the publication of the results of Epitopes-

HPV02 phase II confirmatory study of the previous

results of Epitopes-HPV01 trial [6,7]. Recently, results

of the pooled analysis of 115 patients from updated data

of Epitopes-HPV01 and 02 studies in first-line in SCCA

were published and confirmed the modified DCF

(mDCF) as one of the standards of care in first-line [8].
In this study, the objective response rate (ORR) was

87.7% with 40.3% of complete response, and the median

progression-free survival (mPFS) was 12.0 months.

Importantly, 24.5% of patients were still alive and free

of recurrence at 5 years. The 5-year overall survival (OS)

rate was 44.4% in the final analysis [8].
In second-line, there is no standard chemotherapy.

Few retrospective studies with a limited number of

patients described the experience of some reference

centres [9e11]. Most frequently used regimens were

platinum salts, paclitaxel or the association of

mitomycin-C (MMC) and 5-fluorouracil (5FU). In these

studies, the mPFS was about 3 months and the median

OS (mOS) ranged between 7.0 and 15.0 months. Besides,
anti-PD1 immunotherapies have demonstrated efficacy

in chemorefractory metastatic SCCA in prospective

single-arm studies. ORR between 10 and 24% were re-

ported in these studies. Patients included in these early

clinical trials achieved mPFS ranging from 2.0 to 4.1

months and mOS of 9.3e12.0 months [12e16].

In Epitopes-HPV01 and Epitopes-HPV02 studies,

second-line treatments and their outcomes were pro-
spectively registered. Here, we questioned the clinical

impact of the second-line medical strategies applied for

patients with SCCA previously treated by DCF

chemotherapy.
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2. Material and methods

2.1. Study design and participants

Epitopes-HPV01 is a cohort study supported by the

Besancon University Hospital in France and performed

by the regional cancer network of Franche-Comté.

Epitopes-HPV02 is a phase II confirmatory study sup-

ported by the GERCOR and FFCD collaborative onco-
logical groups, performed in 25 academic hospitals,

cancer research centres and community hospitals in

France. In both studies,we includedpatients aged18years

or older with histologically confirmed SCCA, with meta-

static disease or with unresectable local recurrence after

chemoradiotherapy. Patients received 6 cycles of classic

DCF (75mg/m2docetaxel and75mg/m2 cisplatin onday 1

and 750 mg/m2 per day of fluorouracil for 5 days, every 3
weeks) or 8 cycles of mDCF (40 mg/m2 docetaxel and

40 mg/m2 cisplatin on day 1 and 1200 mg/m2 per day of

fluorouracil for 2 days, every 2 weeks) in first-line. Details

of the protocols were published elsewhere [6e8,17]. At

second-line, the treatment was at the discretion of the

multidisciplinary board at each centre. The type of treat-

ment and its outcomes were registered per protocol.

Epitopes-HPV01 and Epitopes-HPV02 studies were
reviewed and approved by the independent Est-II

French Committee for Protection of Persons on 9th

July 2012 and 6th June 2014, respectively, and by the

French Health Products Safety Agency on 6th July 2012

and 15th July 2014, respectively. Both studies were

performed in accordance with the Declaration of Hel-

sinki, and all patients provided written informed consent

before study enrolment. These trials were registered as
NCT01845779 and NCT02402842.

2.2. End-points

The primary end-point results of the Epitopes-HPV01

and Epitopes-HPV02 study were already published [6,8].

The main end-point of the Epitopes-HPV01 study was

to evaluate the immune biomarkers before and after

chemotherapy exposure [7,8], and for Epitopes-HPV02,
the PFS rate at 1 year from the first DCF chemotherapy

cycle [6,17].

The objective of this second-line post-hoc study was

to evaluate the type and efficacy of second-line strategies

after progression disease during or after DCF. The

follow-up interval during the second-line was at the

discretion of the investigator, and the central monitoring

was performed per protocol.
The primary end-points of the study were

investigator-assessed PFS and OS.

The end-points and statistical analysis details are

described in the supplementary data.
3. Results

In Epitopes-HPV01, 51 patients were enrolled between

25th September 2012 and 18th January 2019 and 49

patients were included for first-line analysis. The data-

base for Epitopes-HPV01 was locked for final analysis

on 30th March 2021 with a median follow-up of 43.3
months (95%CI 35.2e62.6). Twenty-eight patients have

progressed and were included in the second-line anal-

ysis. Among the twenty-one patients excluded for

second-line analysis, 14 patients were in complete

response, 5 patients died before second-line, 1 patient

was lost of follow-up and 1 patients withdraw his con-

sent (Fig. 1).

In Epitopes-HPV02, 69 patients were enrolled be-
tween 17th September 2014 and 7th December 2016, and

66 patients were included for first-line analysis. The

database for Epitopes-HPV02 was locked for final

analysis on 20th July 2020 with a median follow-up of

40.1 months (95%CI 39.4e40.7). Forty-five patients

have progressed and were included for the second-line

analysis. Twenty-one were excluded for this second-line

analysis, 5 patients died, 15 patients presented no pro-
gression at the time of analysis (12 complete responders,

1 partial responder and 2 were still on first-line

treatment) and 1 patient withdraw his consent (Fig. 1).

Table 1 shows the baseline characteristics of patients

treated in the second-line setting. Fifty-three (72.6%)

patients received chemotherapy, 6 (8.2%) patients

received an anti-PD1/L1 immunotherapy and 14

(19.2%) patients received an ablative treatment (surgery
[4 patients] or radiotherapy [10 patients]) as the only

second-line therapy at progression after first-line DCF.

In the overall population (n Z 73), the mOS was 13.5

months (95%CI 9.4e19.8), and the 12-month OS rate

was 51.2% (95%CI 40.1e65.3) (Fig. 2). The mPFS was

5.7 months (95%CI 3.4e7.3), and the 12-months PFS

rate was 17.7% (95%CI 10.0e31.3) (Fig. 3).

Among 14 patients with ablative treatment, the mOS
was 48.3 months (95%CI NEeNE), and mPFS was 31.3

months (95%CI 23.2eNE) (Fig. 4). Table 2.

Among 59 patients exposed to second-line medical

therapies, mOS was 11.0 months (95%CI 8.4e15.4) and

mPFS was 4.9 months (95%CI 3.3e7.0). An mPFS of

4.7 months (95%CI 3.0e6.6) was observed for patients

exposed to chemotherapy compared with 6.2 months

(95%CI 3.8e11.7) when immunotherapy was prescribed.
In addition, the 12-month OS rate was 45.9% (95%CI

34.3e61.4), and the 12-month PFS rate was 7.0% (95%

CI 2.4e20.3) (Fig. 4). The ORR was 25.5% (95%CI

14.3e39.6) for patients treated with chemotherapy,

including 2 complete responses. An ORR of 50.0% (95%

CI 6.8e93.2) was reported in patients exposed to

immunotherapy, including one complete response.



Fig. 1. Flowchart of the pooled population of Epitopes-HPV01 and Epitopes-HPV02 trials.
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Among 53 patients treated with chemotherapy, 23

(43.4%) received a taxane-based chemotherapy (group

1), 12 (22.6%) were treated by MMC þ fluoropyrimidine

(group 2), 9 (17.0%) patients were exposed to FOLFIRI

(group 3), and 9 (17.0%) to other regimens (cyclophos-
phamide plus etoposide, FOLFOX, temozolomide plus

capecitabine, or methotrexate; group 4). An anti-EGFR

was also prescribed in four patients (one in group 1, two

in group 3, and one in group 4) in combination with

chemotherapy (Table 1). The mPFS was 6.0 months

(95%CI 3.3e13.6) for group 1, 4.7 months (95%CI

2.3e15.5) for group 2, 8.5 months (95%CI 2.5e15.7) for

group 3, and 3.0 months (95%CI 2.1e11.8) for group 4.
No statistical difference was observed between groups

(p Z 0.2597) (Fig. 5). In group 1, DCF was reintro-

duced in 9 patients at progression (mPFS 6.7 months,

95%CI 3.4eNE), and 14 patients received a

paclitaxel � carboplatin regimen (mPFS 5.0 months,

95%CI 2.7e13.6). The ORR was 36.4% (95%CI

17.2e59.3) in group 1, 75.0% (95%CI 34.9e96.8) in case

of reintroduction of DCF, and 14.3% (1.8e42.8) for
paclitaxel � carboplatin. The median treatment-free

interval (defined as the time between the end of the

first-line treatment and the beginning of second-line)

was 8.4 months for the whole population and 11.3

months for the DCF reintroduction population. Thirty-
three patients received a third-line treatment during

follow-up.

Ten patients achieved a complete response after the

second-line treatment in the whole population. The

characteristics of these patients are detailed in the sup-
plementary data and Supplementary Table 1.

In the multivariate analysis for PFS, a good perfor-

mance status (p Z 0.0047) and an ablative treatment

(pZ 0.0024)were significantly associatedwith better PFS

in the whole population (n Z 73) (Table 3); while only

ECOG-PS (pZ 0.0074) was significantly associated with

PFS in the systemic treatment population (n Z 59)

(Supplementary Table 2). In the multivariate analysis for
OS, less than 3 involved sites (p Z 0.0203), the good

performance status (p Z 0.0115) and the ablative treat-

ment (0.0491) were significantly associated with betterOS

in the whole population (Supplementary Table 3).
4. Discussion

To the best of our knowledge, this is the largest study of
second-line chemotherapy in advanced patients with

SCCA and the first multicentric and prospectively ana-

lysed. Concerning those patients who received chemo-

therapy, the ORR was 25.5% (95%CI 14.3e39.6), with



Table 1
Baseline patient characteristics in second-line.

Overall population

(n Z 73)

Gender

Female 55 (75.3%)

Male 18 (24.7%)

Age

Median (range) 58.5 (38.6e78.4)

ECOG-PS

0 30 (48.4%)

1 25 (40.9%)

2 6 (9.7%)

3 1 (1.6%)

Missing 11

HIV-positive

No 72 (98.6%)

Yes 1 (1.4%)

Number of sites involved

1 34 (53.1%)

2 23 (35.9%)

3 4 (6.3%)

4 and more 3 (4.7%)

Missing 9

Best response in L1

CR 27 (37.0%)

PR 39 (53.4%)

SD 5 (6.9%)

PD 2 (2.7%)

PFS in L1 < 12 months

No 27 (37.0%)

Yes 46 (63.0%)

Treatment-free interval before L2

Median (IQR) 8.4 (3.3e13.9)

Type of treatment in L2

Ablative treatment 14

Surgery 4

CRT 2

SBRT 8

Immunotherapy 6

Anti-PD1/L1 5

Anti-PDL1 þ hTERT vaccine 1

Chemotherapy 53

Taxane-based 23

mDCF reintroduction 9

Paclitaxel 12

Carboplatin þ paclitaxel 1

Carboplatin þ paclitaxel þ
cetuximab

1

MMC þ fluoropyrimidine 12

FOLFIRI 7

FOLFIRI þ anti-EGFR 2

FOLFOX 3

Cyclophosphamide þ etoposide 4

Temozolomide þ capecitabine þ
cetuximab

1

Methotrexate 1

Abbreviations: CR, complete response; PR, partial response; SD, stable

disease; PD, progressive disease; ECOG-PS, Eastern Cooperative

Oncology Group-Performance Status; HIV, human immunodeficiency

virus; PFS, progression-free survival; L1, first-line; L2, second-line;

CRT, chemoradiotherapy; SBRT, stereotaxic radiotherapy; hTERT,

human telomerase; MMC, mitomycin-C.
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an mPFS of 4.7 months (95%CI 3.0e6.6) and mOS of

11.0 months (95%CI 7.4e15.4). The most frequently

used regimens were taxane-based, including the rein-

troduction of DCF in 9 patients, paclitaxel in 12

patients and carboplatin/paclitaxel in 2 patients. Other

frequently used regimens were MMC/fluoropyrimidine

and FOLFIRI. No statistical differences were observed

between regimens. These results are comparable to
published data. Sclafani et al. analysed 21 patients in

second-line. Most patients received a platinum agent

plus or minus a fluoropyrimidine (nZ 9) or a paclitaxel-

based regimen (n Z 8). Overall, an objective response

was observed in 6 of 18 assessable patients (33.3%); the

mPFS was 3.2 months (IQR 2.5e7.1 months), including

2 patients with subsequent ablative treatment. The mOS

was 14.9 months (IQR 9.4e37.4 months) [9]. Saint et al.
[11] recently published their retrospective analysis on 19

patients who received the MMC plus 5FU regimen as

the second-line treatment after failure to platinum-based

regimens in the first-line. An objective response was

observed in five patients (26.4%; 95%CI 6.6e46.2),

including one complete response. mPFS was 3 months

(95%CI 1e5) and mOS was 7 months (95%CI 2.2e11.8)

[11]. Interestingly, 7 (33.3%) patients in the Sclafani’s
cohort and 7 (36.8%) in the Saint’s cohort were previ-

ously exposed to the same molecules received at the first-

line or localised stage. No difference in efficacy was re-

ported between those patients who received the rein-

troduction of the same molecules and those who did not

[11]. In line with these data, in our population, 23

(40.0%) patients with systemic treatment received a

taxane-based regimen after progression with DCF. The
ORR was 36.4% (95% CI 17.2e59.3) with 1 complete

response and the mPFS was 6.0 (95% CI 3.3e13,6)

months. In patients with the reintroduction of mDCF,

mPFS was 6.7 (95% CI 3.4eNE) months, and the ORR

was 75.0% (95% CI 34.9e96.8). These data confirm that

the reintroduction of the same chemotherapy molecules

is possible in patients who are considered as responders

to the previous regimen.
Six patients were treated with immunotherapy in our

cohort. All patients received an antiPD1/L1 antibody,

and 1 patient received the human telomerase (hTERT)

UCPVax vaccine. The ORR was 50.0% (95% CI

6.8e93.2), including 1 complete response with an anti-

PD1 in monotherapy. The mPFS was 6.2 months (95%

CI 3.8e11.7), with an mOS of 18.8 months (7.7e18.8).

To date, 3 anti-PD1 antibodies, pembrolizumab, nivo-
lumab, retifanlimab, demonstrated some efficacy in

second- or third-line settings. Altogether, 268 patients

received an anti-PD1 mAb in these studies. ORR was

documented in 11.6e24% of patients. Eight patients

(3%) presented a complete response. The mPFS was



Fig. 2. Overall survival.

Fig. 3. Progression-free survival.
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Fig. 4. Progression-free Survival according to the type of treatment.
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2.0e4.1 months, and mOS was 9.3e12.0 months
[12e16]. Despite the low number of patients in our

cohort, the immunotherapy was effective in line with

large phase II trials.
Table 2
Characteristics of the patients treated with a local ablative therapy.

Age

(years)

Sex Localisation in L1 PFS in L

(months)

1 58.5 F Locally advanced 13

2 54.4 F Lung, pleural and

bones

25

3 66.1 F Liver 17

4 68.6 F Locally advanced 10

5 58.5 M Lymph nodes, liver

and bones

12

6 47.4 F Liver, lymph nodes,

vulva and lung

12

7 57.4 F Liver, lung and

lymph nodes

23

8 72.4 F Locally advanced 6

9 58.5 F Pleura 15

10 52.2 F Liver 8

11 66.8 F Locally advanced 8

12 55.1 F Lung 11

13 64.4 F Liver and lymph nodes 10

14 56.0 F Lung 34

Abbreviation: PFS, Progression Free Survival; SBRT, Stereotactic Body R
Fourteen patients underwent an ablative treatment
at progression after the first-line DCF. In these pa-

tients, mPFS was 31.3 months and mOS was 48.3

months. Interestingly, 2 patients had multiple sites
1 Recurrence

sites

Type of

treatment

PFS in L2

(months)

Relapse

Pelvis Surgery 31 Yes

Lung SBRT 36 No

Lung SBRT 26 No

Liver SBRT 8 No

Brain SBRT 3 Yes

Lung SBRT 26 No

Lung SBRT 17 No

Pelvis Surgery 33 No

Lung CRT 23 Yes

Distant

lymph

nodes

CRT 38 No

Pelvis SBRT 8 Yes

Lung Surgery 28 No

Liver SBRT 30 No

Lung Surgery 4 No

adiation Therapy; CRT, Chemoradiotherapy.



Fig. 5. Progression-free survival according to the systemic treatment regimens. Abbreviations: IT, immunotherapy; MMC, mitomycin-C;

5FU, 5-fluoropyrimidine.

Table 3
Univariate and multivariate analysis for PFS of the whole population (n Z 73).

Factor Univariate analysis Multivariate analysis

No No

Event

HR 95%CI P HR 95%CI p

Sex

Male 18 18 1

Female 55 40 0.597 0.333e1.071 0.0835

Age

<65 54 45 1

�65 19 13 0.756 0.390e1.467 0.4082

Best response in L1

CR 27 20 1

PR 39 31 1.419 0.793e2.538

SD 5 5 1.886 0.696e5.108

PD 2 2 2.835 0.644e12.480 0.3507

PFS in L1

�12 months 27 17 1

<12 months 46 41 2.526 1.398e4.564 0.0021 1.735 0.834e3.608 0.1405

Number of involved sites

<3 57 47 1

�3 7 7 2.480 1.079e5.699 0.0324 1.963 0.801e4.806 0.1400

ECOG L2

0 30 23 1

1 25 23 2.280 1.248e4.166 1.507 0.737e3.083

2 þ 3 7 7 6.737 2.655e17.094 0.0001 5.188 1.933e13.922 0.0047

Treatment L2

Systemic treatment 59 54 1

Ablative treatment 14 4 0.038 0.005e0.292 0.0016 0.041 0.005e0.323 0.0024
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involved before DCF at first-line and presented a

progression as an isolated metastasis in the lung with

persistent complete response in other involved sites. An

ablative treatment was then possible, highlighting the

interest of DCF in the first-line. The long PFS and OS

in this population, as well as a statistically significant

prognostic factor in multivariate analysis, are clearly in

favour of a curative-intent ablative treatment in selec-
tive patients with oligometastatic progression.

However, there is clearly an unmet need in those

patients with no indication of ablative treatment in

second-line because the complete response rate is limited

to 5% with systemic treatment, and only 7% of patients

were free of progression at 12 months. Then, several

combination protocols are being evaluated in second-

line to improve the outcome in this population.
Recently, the first results of the CARACAS randomised

phase 2 trial have been presented. This study compared

avelumab (anti-PD-L1) alone or in combination with

cetuximab in second or later lines in advanced patients

with SCCA. Thirty patients were randomised in each

arm. The ORR was higher (17% versus 10%), and the

mPFS was longer (3.88 [95%CI 2.07e6.14] months

versus 2.05 [95%CI 1.84e5.52] months) in the combi-
nation arm. However, long-term outcomes were similar

between arms, suggesting an additive effect more than a

synergic one of an anti-EGFR to immunotherapy [18].

Another anti-PDL1 mAb, atezolizumab, was also eval-

uated in chemorefractory advanced patients with

SCCA in phase II ‘basket’ trial, in association with

bevacizumab. Among 19 evaluable patients, 2 patients

(11%) presented an objective response, with an mPFS of
4.1 months (95%CI 2.6-NA) and mOS of 11.6 months.

Hence, the addition of an anti-VEGF/VEGFR antibody

seems to have a limited effect on SCCA [19]. One hy-

pothesis could be the potential antiangiogenic effect of

the protein p16 [20], expressed in almost all SCCA [21].

The best combination data come from the association of

a tumour therapeutic vaccine and an anti-PD1/L1

immunotherapy. In fact, ISA101, an HPV-16 E6 and
E7 peptides targeting vaccine was evaluated in combi-

nation with nivolumab. ORR was 33% (8 of 24 evalu-

able patients, 90%CI 19%e50%), and the duration of

response was 10.3 months (95%CI 10.3 - NR) [22]. Be-

sides, UCPVax [23], in combination with atezolizumab,

is being evaluated in a phase II VolATIL trial in

HPV þ squamous cell carcinomas (NCT03946358). In

fact, in patients with advanced SCCA, the anti-tumour
TH1 immunity against hTERT was better correlated

with a good prognosis than that against HPV E6/E7

[6,24]. Hence, the anti-hTERT immunity enhancement

may be an interesting goal in this disease to improve the

efficacy of immunotherapy. Another target could be the

MDSC because of its depletion was also significantly

correlated with prognosis [24]. ANG2/TIE2 signalling is
present in MDSC, and its inhibition could enhance anti-

PD1/L1 activity [25]. BI836880, an anti-VEGF/ANG2

bispecific mAb, in combination with an anti-PD1, is

being evaluated in different solid tumours, including

SCCA (NCT03697304).

In conclusion, second-line treatment is effective in

patients with advanced SCCA. Ablative treatment such

as surgery or SBRT is feasible in selected patients and is
probably the best treatment option in patients with

oligometastatic progression of the disease and should be

considered whenever is possible. Among systemic

treatments, anti-PD1 immunotherapy is the best

evidence-based regimen. However, its benefit is limited

to 10e20% of patients. New promising immunotherapy

combination trials are ongoing. Meanwhile, chemo-

therapy is a valid option. Even though there is no
standard regimen in second-line, reintroduction of

DCF, paclitaxel, FOLFIRI or MMC-fluoropyrimidine

can be recommended.
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