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 This phase II trial studied the tolerance and complete response rate at 8 weeks of 

panitumumab combined with MMC-5FU-based chemoradiotherapy for locally 

advanced anal cancers.

 Panitumumab in combination with chemoradiotherapy failed to meet the expected 

complete response rate (80%).

 Disease-free survival at 3 years was 62.2% [IC95%: 46.5- 74.6], similar to usual DFS 

with standard CRT for locally advanced anal cancers.

 The association exhibited a poor tolerance despite reduced doses of 5FU and 

panitumumab defined in a previous phase 1 study

Abstract
Background and purpose: Standard treatment of squamous cell carcinoma of the anus 

(SCCA)is 5-fluorouracil (5FU) and mitomycin C (MMC) based chemoradiotherapy (CRT). 

This phase II study (EudraCT: 2011-005436-26) assessed the tolerance and complete response 

(CR) rate at 8 weeks of panitumumab (Pmab) combined with MMC-5FU-based CRT.

Methods: Patients with locally advanced tumors without metastases (T2 >3 cm, T3-T4, or N+ 

whatever T stage) were treated with IMRT up to 65 Gy and concomitant CT according to the 

doses defined by a previous phase I study (MMC: 10 mg/m²; 5FU: 400 mg/m²; Pmab: 3mg/kg). 

The expected CR rate was 80%.

Results: Forty-five patients (male: 9, female: 36; median age: 60.1 [41.5-81]) were enrolled in 

15 French centers. The most common related grade 3-4 toxicities observed were digestive 

(51.1%), hematologic (lymphopenia: 73.4%; neutropenia: 11.1%), radiation dermatitis 

(13.3%), and asthenia (11.1%) with RT interruption in 14 patients. One patient died because of 

mesenteric ischemia during the CRT, possibly related to treatment. In ITT analysis, the CR rate 

at 8 weeks after CRT was 66.7% [90%CI: 53.4-78.2]. Median follow-up was 43.6 months [IC 

95%: 38.61-47.01]. Overall survival, recurrence-free and colostomy-free survival at 3 years 

were 80% [95%CI: 65.1-89], 62.2% [IC95%: 46.5-74.6] and 68.8 % [IC95%: 53.1-80.2] 

respectively.  
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Conclusion: Panitumumab in combination with CRT for locally advanced SCCA failed to meet 

the expected CR rate and exhibited a poor tolerance. Furthermore, late RFS, CFS, and OS did 

not suggest any outcome improvement to justify further clinical trials.

Highlights
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advanced anal cancers.
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 Disease-free survival at 3 years was 62.2% [IC95%: 46.5- 74.6], similar to usual DFS 

with standard CRT for locally advanced anal cancers.

 The association exhibited a poor tolerance despite reduced doses of 5FU and 

panitumumab defined in a previous phase 1 study
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ClinicalTrials.gov identifier: NCT01581840

1. Introduction

Squamous cell carcinoma of the anus (SCCA) is a relatively rare yet increasing disease, 

reaching around 48,000 new cases worldwide in 2018 (1). With an indolent natural history and 

a low rate of distant metastases, SCCA is usually amenable to chemo-radiotherapy (CRT), the 

standard for non-metastatic tumors. To achieve good loco-regional control while preserving the 

anal function to avoid colostomy, a combination of radiotherapy (RT) up to 54-65 Gy total 

doses to the tumor, associated with chemotherapy (CT) is recommended according to guidelines 

(2,3). In this setting, 5-Fluorouracil (5FU) infusions and Mitomycin C (MMC) boluses 
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associated with RT have demonstrated improved local outcomes, progression-free (PFS) and 

overall survivals (OS) compared to RT alone in various randomized trials (4–8). Nevertheless, 

while showcasing excellent results for small localized tumors motivating de-escalation projects, 

response rates remain disappointing for locally-advanced diseases, paving the way for 

intensification trials. Several strategies have been tested throughout the years, for instance, RT 

dose boosting up to 66 Gy (9), induction chemotherapy, or adjuvant chemotherapy with 

cisplatinum and 5FU (7–9), but all failed to showcase relevant benefits. 

Anti-epidermal growth factor receptor (EGFR) agents have shown improved disease control 

and event-free survival associated with CT in several neoplasms, e.g. colo-rectal or HNSCC 

cancers, with acceptable toxicity profiles. EGFR is overexpressed in the squamous cell 

carcinomas of the anal canal (10) and is co-expressed with c-Met and VEGFR1 in anal cancers, 

especially in HIV-positive individuals (11). EGFR overexpression was also identified in the 

human HPV-16-immortalized anal epithelial cell line (12). Based on these observations, 

combinations of standard CRT and anti-EGFR agents, like Panitumumab (Pmab) or Cetuximab, 

have been theorized to be clinically helpful in locally advanced SCCA. Treatment protocols 

incorporating these drugs have been tried in a few trials, like in ACCORD 16 or E3205 (both 

with Cetuximab), but were associated with unexpected toxicity both in immune-competent and 

deficient patients, as well as disappointing efficacy results (13–16). As similar toxicity profiles 

may be expected with Pmab but Cetuximab was used directly in phase 2 trial in combination 

with radiotherapy, we hypothetized that a dose adaptation could be needed (17).  In our previous 

phase I study, we assessed the optimal CT doses of 5FU, MMC, and Pmab in association with 

RT based on the determination of their maximum tolerated doses (MTD) (18), decreasing the 

continuous intravenous infusion of 5FU to 400 mg/m2 per day over 4 days on weeks 1 and 5 

and panitumumab to 3 mg/kg every two weeks while keeping the MMC dose at 10mg/m² on 
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week 1 and 5. In this phase 2 trial, our objective was to assess the efficacy as well as the overall 

protocol tolerance.

2. Materials and methods

a.  Patient eligibility and study design

In this French open prospective single-arm phase II study, eligible patients had histologically 

proven anal squamous cell carcinoma and locally advanced non-metastatic tumors (stage T2 

>3cm or T3-4 irrespective of the N stage, or N+ irrespective of the T stage). Other requirements 

included an age of 18 years or older; a WHO performance status of 0 or 1; a life expectancy 

exceeding 3 months. HIV patients could be included in the case of blood CD4+ > 400 

cells/mm3.

Exclusion criteria were notably the presence of previous anti-EGFR therapy or pelvic radiation 

therapy, as well as significant coronaropathy or recent myocardial infection. All patients 

underwent digital rectal examination, tumor biopsy, ultrasound-endoscopy, magnetic resonance 

imaging (MRI) of the pelvis, CT-scan of the whole body, and 18fluorodeoxyglucose positron 

emission tomography with computed tomography (FDG PET/CT).

b. Radiotherapy

A total radiation dose of 65 Gy recommended in intensity-modulated RT (IMRT) was delivered 

in two consequent sequences, without any planned break. In the first sequence, a dose of 45 Gy 

(5 fractions of 1.8 Gy per week over 5 weeks) was delivered to the pelvis. In the second 

sequence, a dose boost of 20 Gy (10 fractions of 2 Gy per week over 2 weeks) was delivered to 

the tumor and involved nodes. Delineation of the pelvic clinical target volume (CTV) included 

external and internal iliac, mesorectal, presacral, and inguinal nodes as well as ischio-rectal 

fossae. The gross tumor volume (GTV) included the anal tumor and involved nodes that were 

to receive the total dose of 65 Gy. Anisotropic margins of 10 mm were added to the pelvic CTV 

and GTV to obtain the pelvic and tumoral planning tumor volumes (PTV) respectively.
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Contouring of target volumes was performed by the radiation oncologist on a CT scan with and 

without contrast infusion, taking into account initial clinical examination, imaging, and 

endoscopy findings. Doses were prescribed according to the International Commission on 

Radiological Units 83 guidelines (19). For each patient, treatment position was verified using 

orthogonal X-rays or cone beam CT on RT days 1 and 2, and then at least once weekly.

c. Standard CT plus Panitumumab

All patients received a combination of 5FU, MMC, and Pmab according to the phase I MTD 

assessment [18]. During the radiation therapy, patients received a continuous intravenous 

infusion of 5FU (400 mg/m2) over 4 days on weeks 1 and 5, MMC (10 mg/m2) as a bolus on 

weeks 1 and 5, plus Pmab (3 mg/kg) by infusion on weeks 1, 3, 5 and 7. Dose modifications of 

5FU, MMC, and Pmab were recommended in case of toxicities > grade 2. Any toxicity, disease 

progression, RT interruption > 7 days due to toxicity, patient refusal to continue the treatment 

and patients lost to follow-up led to premature discontinuation of the treatment. The CRT 

protocol is detailed in Figure 1.

d. Study objectives

The primary objective was the complete response (CR) rate at 8 weeks post-CRT. CR was 

defined as the clearing of all disease targets on clinical and MRI examinations. Secondary 

objectives investigated recurrence-free survival (RFS) defined as any progression observed on 

clinical or radiological (MRI, PET-CT, echo-endoscopy) evaluations. Tumor response was 

assessed 6 weeks after the beginning of treatment, 8 weeks and 4 months after the end of 

treatment, every 4 months for 2 years then every 6 months for 3 years. This outcome included 

response rates at 6 weeks after the beginning of the CRT (classically assessed before the RT 

boost) and 16 weeks post-CRT. Colostomy-free and overall survivals were also collected. 

Colostomy-free survival was defined as the time between the date of inclusion and the date of 

colostomy or death (from any cause) in the absence of colostomy. Alive patients without a 
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colostomy were censored at date of last news. Toxicity was graded according to the National 

Cancer Institute Common Adverse Events Criteria v4.0. 

e. Patient follow-up and data assessment

Patient health, weight assessments, CRT tolerability, laboratory assessments, and clinical 

examinations were collected at each CT session, 6 weeks after the first CT and 8 weeks after 

the last Pmab administration. Toxicity, patient health, weight, and toxicities were evaluated 

once a week during the RT period. Hematology, platelet counts, and electrolytes were evaluated 

before each Pmab infusion. Tumor response evaluations by pelvic MRI and/or rectal echo-

endoscopy were performed 6 weeks after the beginning of treatment, then at 8 weeks and 16 

weeks after the end of treatment, then every 4 months for 2 years and every 6 months for 3 

years. Positron emission tomography-computed tomography (PET-CT) was mandatory at 

initial staging, at 6 months after the end of treatment, and in case of recurrence suspicion. 

Patients’ data were reviewed by an independent safety monitoring committee (ISMC) after 

treatment of 12 first patients and for all patients.

f. Statistical methods

According to a Simon 2-stage design with a one-sided type I alpha error of 5% and power of 

90%, 45 patients had to be included to test the following hypotheses: under the null hypothesis 

(H0), a complete response rate at 8 weeks of 60% was not considered interesting for further 

investigation, whereas, under the alternative hypothesis (H1), a complete response rate of 80% 

was considered interesting. The first interim analysis was conducted in July 2017, after the 

accrual of 26 patients. Seventeen patients met the efficacy criterion, and therefore, the trial was 

continued. The final analysis was done on the 45 patients included as expected within 2 years.

All analyses were performed on an intention-to-treat basis (ITT) meaning all the patients 

included whatever their eligibility criteria. Baseline characteristics were described using 
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descriptive statistics as percentages for categorical and ordinal variables, mean (with standard 

deviation), and median (with inter-quartile and min-max intervals) for continuous variables. 

For survival analyses, censored data were estimated and plotted using the Kaplan-Meier 

method. The median times and rates at different temporalities were described as well as their 

95% confidence intervals.

Treatment modalities (chemotherapy, surgery, and radiotherapy) were also described. Toxicity 

was described according to the relation to treatment (linked or not) and according to the 

maximal grade for each System Organ Class (SOC) and Preferred Term (PT). A statistical 

analysis plan was written and signed before the lock of the database. Statistical analyses were 

done using SAS version 9.4.

g. Informed consent and Ethics approval

All participating patients signed informed consent. The study protocol was approved by the 

National Ethics Committee, PC/AP 11-2012.  The study was conducted according to the 

principles of the Declaration of Helsinki, the International Conference on Harmonization 

Guideline on Good Clinical Practice, the French laws and regulations.

3. Results

Between January 2016 and November 2017, 45 patients were enrolled in 15 centers. The 

characteristics of the study population are outlined in Table 1. The median age was 60 years 

(range, 41.5-81.0). Most patients had T2 >3 cm (42%) or T3 (40%) tumors and tended to bear 

higher nodal burdens (57.8% of N positive). The median pre-therapeutic tumor diameter was 

45 mm (range, 13-97 mm). Three patients were HIV-positive out of 43 patients tested.

For the whole population (45 patients), the median duration of CRT was 52 days (range, 30-

76). The median radiation dose was 65 Gy (range, 36-65 Gy), delivered in 3D-RT (4.4%), 

IMRT (22.2%), or tomotherapy (71.1%). Reproducibility was ensured by cone beam CT for 38 

(84.4%) patients. Seven (15.6%) patients could not finish the planned CRT sequence but 5 
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achieved a total dose between 59,4 and 63,2 Gy.One (2.2%) patient died during the treatment 

due to an intercurrent disease (mesenteric ischemia) possibly favored by CRT. This 77 year old 

female presented with comorbidities such as arteritis (femoral stenting) and high blood 

pressure. She was hospitalized in the ER one week after the second mitomycin infusion with 

severe dehydration, vomiting and acute kidney injury. The CT scan showed a grelic occlusion 

and mesenteric calcifications that could sign mesenteric ischemia. Dose constraints to the bowel 

were respected Fourteen (31.1%) patients had RT interruptions due to toxicity with a median 

interruption duration of 6 days (2-15 days). Among them, 8 had RT interruptions superior to 

one week, which occurred before reaching 60 Gy.

All patients received 2 cycles of 5FU and all but one received 2 cures of MMC. For Pmab, 8 

(17.8%) patients received 3 out of 4 injections, and 2 (4.4%) only 2 injections. 5FU doses had 

to be adapted for 10 (22.2%) and postponed for 12 (26.7%) patients, mostly due to toxicity. 

MMC doses were modified for 8 (17.8%) patients and postponed for 12 (26.7%) patients. Pmab 

had to be postponed at least once for 22 (48.9%) patients.

During CRT, grade 3 and 4 side effects linked to the treatment were respectively reported in 

88.9% and 37.8% of patients. Most common grade 3-4 toxicities were digestive (at least one 

grade 3 and 4 adverse event in 44.4% and 6.7% patients) mainly due to diarrhea (24.4% grade 

3 and 2.2% grade 4), hematologic with lymphopenia (35.6% grade 3 and 37.8% grade 4) and 

neutropenia (11.1% grade 3), radiation dermatitis (13.3% grade 3) and asthenia (11.1% grade 

3). Observed toxicities are detailed in Table 2.

At 8 weeks post-CRT, most side effects had regressed. Only 3 (6.7%) patients reported grade 

3 adverse events, all post-radiation local symptoms (proctitis or pelvic pain).  

In ITT analysis, at 8 weeks after the end of CRT, CR was observed in 30 (66.7% [90%CI: 53.4-

78.2]) patients. PR was observed in 10 (22.2%) patients, and four (8.9%) presented tumor 

progression. 
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The early evaluation performed during CRT (before the RT boost, 6 weeks after treatment start) 

already showed 11 (25.0%) complete and 24 (54.5%) partial responses. 

At 16 weeks post-CRT, 40 (93.0%) patients had at least one objective response on either clinical 

or radiological assessments. From the composite of clinical and radiological evaluations, 

excluding the patient that died before the end of CRT, 36 patients (81.9%) were deemed 

responsive according to the clinician. Among them, 27 (61.4%) showed complete response, and 

9 (20.5%) partial response. One (2.3%) had a stable disease, and 7 (15.9%) presented with 

progressive disease.

Median follow-up was 43.6 months [95%CI: 38.61-47.01]. Recurrence-free and colostomy-

free survival at one year were 75.6% [95%CI: 60.2-85.6] and 82.2% [95%CI: 67.6-90.7] 

(Figure 2A and 2B). Recurrence-free and colostomy-free survival at 3 years were 62.2% 

[95%CI: 46.5- 74.6] and 68.8% [95%CI: 53.1-80.2] respectively (Figure 2A and 2B).  Overall 

survival was 95.6% (95%CI: 83.5-99.7) at one year and 80% (95%CI: 65.1-89.0) at 3 years 

(Figure 2C). Median OS was not reached. Ten patients died during follow-up: 6 because of 

cancer progression, 1 because of intercurrent disease (mesenteric infraction and grelic occlusion 

occurring during the CRT course), and 3 of other causes (septic shock following prostatectomy, 

pancreatic cancer, and unknown cause). Eight patients (17.7%) patients had a colostomy with 

abdominoperineal amputation due to a tumor recurrence for 6 patients, recto-vaginal fistula for 

one, and intense rectal pain for one.

4. Discussion

In this phase II study, we aimed to assess the efficacy and tolerance of adding Pmab to standard 

exclusive CRT in 45 patients treated for locally advanced SCCA. The main objective was the 

rate of complete response at 8 weeks post-CRT, seeking to reach more than 60% (80% 

expected) of complete responses at this time point.The tolerance and efficacy of an anti-EGFR 

agent (cetuximab) associated with standard 5FU/MMC-based CRT were first reported in 2015 
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in a phase I study including 13 patients with locally advanced SCCA, showcasing a high 

toxicity profile (dose-limiting toxicities were myelotoxicity and diarrhea) (20). This toxicity 

was also highlighted in the long-term results of the ACCORD 16 trial with 88% grade 3-4 

toxicity, mostly digestive (56%), dermatologic (31%), infectious (25%), or hematologic (19%) 

(13). In this trial, clinical endpoints at 5 years were also disappointing compared to the historic 

phase III CRT trials (14). Similarly, in 2017, high rates of toxicity were shown with CDDP-

5FU and cetuximab in a phase 2 study with 19 (32%) patients experiencing grade 4 toxicities 

and 3 deaths related to treatment among 61 patients included. In this trial, however, IMRT was 

not mandatory and 28 patients in arm A had induction chemotherapy, which could have 

worsened the toxicity (16). Considering cetuximab in combination with radiotherapy had never 

been assessed in a phase 1 trial, we first conducted a phase I study to assess the optimal CT 

doses of 5FU, MMC, and Pmab in association with RT based on the determination of their 

maximum tolerated doses (MTD) (18). 

Our CRT protocol included a radiation therapy course up to 65 Gy to the tumor. Even if the 

ACCORD 03 trial couldn’t find a clear benefit of induction CT (ICT) and/or high dose RT, a 

trend was observed with the CFS at 5 years in the arm receiving ICT plus standard CRT plus 

high dose boost delivered after a 3-week interruption (9,21). This RT course was delivered 

without any pre-scheduled pause, as recommended by the ISMC after the end of phase I based 

on several signals in the literature vowing to reduce as much as possible the overall treatment 

length due to a possible impact on treatment efficacy and post-therapeutic endpoints (22–24). 

Interestingly, current trials investigate moderate dose with simultaneous integrated boost to 

decrease toxicity and shorten overall treatment time (25). Moreover, IMRT was recommended 

and a safety analysis was planned after 12 patients had been treated. Despite these safety 

measures, 15.6% of patients could not reach the end of the protocol, including one death due to 

mesenteric ischemia possibly favored by CRT. Almost 90% of patients experienced grade 3 
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and 37% grade 4 toxicities, resulting in treatment interruption for one-third of patients, that 

could have been detrimental to the efficacy Hematological toxicity, especially regarding 

lymphopenia, was rather high even in HIV negative patients. Chemotherapy dose adaptations 

or delays were also required for up to half of patients regarding Pmab administration. This 

profile of tolerance seems to be lower than expected compared to the results of observational 

UK or German cohorts of patients treated with standard CRT (26,27). This toxicity could be 

related to the high total dose (65 Gy) rather than to the addition of panitumumab. However all 

the interruptions of more than one week were related to toxicity, and occurred before reaching 

60 Gy. Therefore we assume that the higher radiotherapy dose was not responsible but rather 

panitumumab treatment. A high rate of toxicity with Pmab has been also demonstrated in the 

VITAL phase 2 trial, which included 58 patients treated by CRT with standard doses of Pmab 

(6mg/kg), MMC (10 mg/m2, days 1 and 29) and 5FU (1000 mg/m2/d, days 1-4 and 29-32) and 

up to 60 Gy RT dose (28). Unexpectedly, our patients experienced similar rates of toxicity even 

with lower doses of Pmab and 5FU defined according to a phase I trial. In terms of efficacy, 

the expected CR rate at 8 weeks of more than 60% was almost reached with 66.7% but a 90%CI 

between 53.4 and 78.2. These results were similar to those reported in the phase 2 trials with 

cetuximab between 55 and 65% (14–16). However, our primary objective choice could be 

criticized since anal cancer response can be slow and assessment at 8 weeks after the end of 

chemoradiotherapy could be too short for the best response assessment (29). Therefore, we 

decided to also look at the 16-week response assessment and RFS, CFS, and OS at 1 and 3 

years. Unfortunately, the complete response rate at 16 weeks was not improved compared to 8 

weeks. Moreover, even if one-year RFS and CFS remained satisfactory, 3-year RFS and CFS 

were disappointing with 62% and 68% respectively, similar to those described in the VITAL 

phase 2 trial (28). Of note, our study only included patients with locally advanced disease (T2>3 

cm, T3-4 or N+) whose 3-year DFS usually remains below 70% as stated in the recent German 
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cohort (27) or in the ACT II trial where the 3-year DFS was between 80% and 84% for T1-T2, 

but only 62%, 65%, 62% or 67% for T3-T4 tumors according to each treatment arm, and 68% 

for N positive tumors (30). Even if our trial results are consistent and not lower for such patients, 

Pmab failed to improve efficacy at the cost of increased toxicity. Our study present different 

limitations: the 3cm size cut-off could be questionable to define locally advanced tumors, 

however we chose this cut-off according to the ACCORD-16 study, which tested cetuximab in 

addition to radiotherapy and concurrent chemotherapy with CDDP and 5FU (13). Moreover, in 

the FFCD-ANABASE cohort, a 3 cm-size was identified as a prognostic/predictive factor (31). 

HPV status was not available in tumor samples which is also a limitation, however since more 

than 90% of patients present with HPV positive anal tumors (31), to evaluate HPV positivity 

impact on the outcome would have required a much more important number of patients. Finally, 

with 45 patients included in 15 centers, the number of patients per center is low and can create 

challenges from the perspective of quality assurance. However, this was a prospective study 

with well-defined patient management and quality control to which all centers complied.

   

5. Conclusion

Panitumumab in combination with CRT for locally advanced anal cancer failed to meet the 

expected CR rate and exhibited poor tolerance. Furthermore, late DFS, CFS, and OS did not 

suggest any outcome improvement to justify further clinical trials.
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 Figure legends

Figure 1: Treatment protocol.

Treatment consisted in 2 radiotherapy (RT) periods (45Gy in 5 weeks and a RT boost of 20Gy in 2 

weeks with concomitant chemotherapy (CT) sessions of 5FU/MMC at RT weeks 1 and 5 :

MMC: 10 mg/m² at J1 and J29

5FU: 400 mg/m² from J1 to J4 and from J29 to J32

Panitumumab: 3 mg/kg on RT weeks 1, 3, 5 and 7

Doses were assessed from previous phase 1 trial 

Figure 1
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Figure 2: Kaplan-Meier estimates of disease-free survival (A), colostomy-free survival (B) and overall

survival (C)

Figure 2
A
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Table 1: Patient characteristics

Median (range) 
Or N (%)

Gender Male

Female

9 (20)

36 (80)

Median age, years (range) 60 (41.5-81.0)

HIV status (N=43) Positive

Negative

Unknown

  3 (6.7)

40 (88.9)

2 (4.4)

ECOG PS status 0
1

31 (68.9)
14 (31.1)
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Median tumor size, cm 
(range)

4.5 (1.3 ; 9.7)

T-stage T1

T2

T3

T4

1 (2.2)

19 (42.2)

18 (40.0)

7 (15.6)

N-stage N0

N1/N2/N3

13 (28.9)

32 (71.1)

Table 2: Tolerance

Related to treatment

Gr 3 Gr 4 Gr 5
Maximal Toxicities

N(%) N(%) N(%)

  At least one toxicity 40 (88.9) 17 (37.8) 1 (2.2)

  Acute coronary syndrom 1 (2.2)   

  Vertigo 1 (2.2)   

  Dermatitis 12 (26.6)  

  Vaginal and perineal mucitis 8 (17.8)   

  Diarrhea and rectitis 13 (28.9) 1 (2.2)  

  Lymphopenia 16 (35.6) 17 (37.8)  

  Neutropenia 5 (11.1)

  Mesenteric ischemia   1 (2.2)

  Sepsis  2 (4.4)  

  Anorexia 2 (4.4)  

  Asthenia 5 (11.1)   
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