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Abstract

Background: Short-course radiotherapy (SCRT) of 25 Gy in five daily fractions is a recom-
mended strategy in the neoadjuvant setting for resectable locally advanced rectal cancer 
(LARC), as well as in cases of metastatic disease for local control. There is scarce informa-
tion regarding the use of SCRT for patients who have received nonoperative management.

Objectives: To describe the characteristics of patients who received treatment with SCRT 
for LARC and metastatic rectal cancer, toxicity, and the approach after radiation treatment. 

Methods: This is a retrospective analysis of all patients who underwent SCRT for rectal 
cancer at the Alexander Fleming Institute from March 2014 to June 2022. 

Results: In total, 44 patients were treated with SCRT. The majority were male (29, 66%), 
with a median age of 59 years (interquartile range 46–73). Most patients had stage IV 
disease (26, 59.1%), followed by LARC (18, 40.9%). Most lesions were located in the 
middle rectum (30, 68%). The majority of LARC patients underwent SCRT followed by 
consolidation chemotherapy (ChT) (16/18, 89%), while most patients with metastatic dis-
ease underwent SCRT followed by consolidation ChT (14/26, 53.8%). A clinical complete 
response (cCR) was documented in 8/44, 18.2% of patients. Most patients with LARC 
and cCR were managed by a watch and wait approach (5/18, 27.7%). Local recurrence 
was observed in LARC cases (2/18, 11.1%). Patients who underwent SCRT following 
consolidation ChT were more likely to have adverse events (AEs) than those undergoing 
induction ChT following SCRT (11/30, 36.7% versus 3/12, 25%, p = 0.02)

Conclusion: In a subgroup of patients diagnosed with LARC and treated with SCRT followed 
by ChT, surgical treatment could be omitted after they achieved a cCR. Local recurrence was 
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similar to that reported in a previous study. SCRT is a reasonable option for local disease control in stage IV disease, yielding low toxicity rates. 
Therefore, decisions must be made by a multidisciplinary team. Prospective studies are necessary to reach further conclusions.

Keywords: short-course radiotherapy, rectal cancer, watch and wait, clinical complete response, Latin America

Introduction

Short-course radiotherapy (SCRT), which allows the delivery of 25 Gy in five daily fractions, has emerged as an attractive strategy for rectal 
cancer treatment [1]. Surgery can safely be deferred after SCRT, allowing an opportunity to deliver chemotherapy (ChT) preoperatively rather 
than postoperatively [2, 3]. In cases of metastatic disease, this represents an effective treatment option to improve local control and avoid 
colostomy in a subset of patients [4].

The randomised open-label phase 3 Rectal cancer And Preoperative Induction therapy followed by Dedicated Operation (RAPIDO) trial 
determined that SCRT followed by ChT has a higher pathologic complete response rate than long-course chemoradiotherapy (LCCRT), as well 
as less disease-related treatment failure and higher distant metastasis-free survival [5, 6]. Moreover, SCRT offers a shorter overall treatment 
duration, low toxicity rates, and good quality of life (QoL), and it is highly cost-effective [7, 8].

The incidence of clinical complete response (cCR) with SCRT is the key endpoint to define nonoperative management in lower rectal can-
cer. In a prospective study (n = 19) that explored SCRT followed by 16 weeks of 5-fluorouracil, folinic acid, and oxaliplatin (FOLFOX) or 
capecitabine and oxaliplatin (CAPOX), 74% cCR and 57% (95% CI 36%–91%) organ preservation at 2 years were reported [9]. In addition, a 
retrospective study of SCRT followed by 8 weeks of FOLFOX reported a 47% cCR [10]. Another retrospective study compared SCRT, SCRT 
plus ChT, and LCCRT. The clinical response rates were 8%, 27% and 18%, respectively [11].

A meta-analysis showed that SCRT and LCCRT as neoadjuvant treatments for locally advanced rectal cancer (LARC) have an adequate safety 
profile without significant differences regarding severe acute or late toxicities [12].

Here, we report the first retrospective data in Argentina describing the characteristics of patients treated with SCRT for LARC and metastatic 
rectal cancer, toxicity and subsequent therapeutic decisions after radiation treatment.

Methods

This is a retrospective analysis of all patients undergoing SCRT for rectal cancer at the Alexander Fleming Institute between March 2014 and 
June 2022. Descriptive statistics were used to summarise variables, including medians and interquartile ranges (IQR). Fisher’s test was carried 
out to compare toxicities. The inverse of Kaplan‒Meier method was used to calculate follow-up. Disease-free survival (DFS) was calculated 
from the date of cCR (obtained by endoscopy, digital rectal examination (DRE) and pelvic magnetic resonance imaging (MRI) until recurrence). 
Follow-up was censored considering the last patient visit.

Toxicities were reported by the Common Terminology Criteria for Adverse Events (CTCAE v5.0) [13]. European Society for Medical Oncology 
(ESMO) guidelines were used for the risk group classification of LARC [14]. Early category included tumours defined as cT1–cT2, cT3a/b if 
medium or high, N0 (or also cN1 if high), clear mesorectal fascia (MRF) and no extramural venous invasion (EMVI). The intermediate category 
included tumours cT2 very low, cT3 MRF- (unless cT3a(b) and mid- or high rectum, N1-2, EMVI+, limited cT4aN0. Advanced LARC included 
cT3 tumours with any MRF involved, cT4a/b lesions, and all patients who had lateral lymph node involvement. Statistical analyses were per-
formed using IBM Statistical Package for the Social Sciences Statistics 29.0.

Results

Between March 2014 and June 2022, 44 patients were treated with SCRT. The majority were male (29/44, 66%), and the median age was 59 
years (IQR 46–73). Most patients (26/44, 59.1%) had stage IV disease, followed by clinical stages II–III (18/44, 40.9%).
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Table 1. Characteristic of the patients (n = 44).

 n (%) 

Median age at diagnosis 59 (IQR 46–73) 

Sex
 Female
 Male 

15 (34%)
29 (66%) 

Stage
 LARC
 Metastatic 

18 (40.9%) 
26 (59.1%) 

Localisation
 Medium 
 Low 

30 (68%)
14 (32%) 

Histology
 Adenocarcinoma 44 (100%) 

Molecular features
 dMMR
 KRAS mutated
 BRAF mutated 

 
2/30 (6.6%)
12/20 (60%)

0/12 (0%)

Risk classification of LARCa

 cT1-3a, N0 
 cT3c/d cN1-2, EMVI+, CRM−
 cT3 CRM + o cT4a/b, N+ 

2 (11%)
5 (28%)

11 (61%) 

Local recurrence 
 LARC 2/18 (11.1%) 

IQR, interquartile range; LARC, locally advanced rectal cancer; dMMR, 
Deficient mismatch repair; CRM, Circumferential resection margin; EMVI, 
Extramural Venous invasion; N+, Positive lymph nodes
a Risk classification of rectal cancer by ESMO clinical practice guidelines 2017

According to MRI, most lesions were localised in the middle rectum (30/44, 68%) and the lower rectum (14/44, 32%). According to the 
ESMO risk classification, LARC tumours were classified as early (2/18, 11%), intermediate (5/18, 28%), and advanced (11/18, 61%). Molecu-
lar testing was performed mainly in metastatic disease. Deficient mismatch repair (dMMR) was found in metastatic disease (2/30, 6.6%), and 
Kirsten rat sarcoma virus (KRAS) mutations were evidenced in 12/20, 60% of the evaluated samples. Patient characteristics are summarised 
in Table 1.

Patients with LARC (16/18, 89%) underwent SCRT followed by consolidation ChT and induction ChT followed by SCRT (2/18, 11%). Among 
the subgroup with metastatic disease, most patients underwent SCRT followed by consolidation ChT (14/26, 53.8%). Other strategies com-
prised induction ChT followed by SCRT (10/26, 38.5%) and SCRT alone (2/26, 7.7%) (Figure 1). The most common regimens used in con-
solidation ChT were CAPOX (capecitabine 1,000 mg/m2 orally twice daily on days 1–14, oxaliplatin 130 mg/m2 intravenously on day 1 and 
a ChT-free interval between days 15 and 21) (13, 43.3%) and CAPOX plus bevacizumab (7.5 mg/kg day 1 every 3 weeks) when induction 
therapy was recommended (5, 42%). The modality of SCRT most commonly used was 3D (39/44 88.6%), followed by intensity-modulated 
radiotherapy (IMRT) (5/44, 11.3%).

Among the patients who underwent surgery, most had metastatic disease (17/29, 58.6%). With a median follow-up of 20 months, cCR was 
evidenced in 8/44, 33% of cases (6/18, 33% of patients with LARC, and 2/26, 7.7% of cases with metastatic disease). Importantly, 5/18, 
27.7% patients with LARC and cCR were managed by a watch-and-wait (w&w) approach (Figure 2).

The local recurrence rate of LARC cases occurred in 2/18, 11.1% cases. One of them was a patient under the w&w strategy who exhibited a 
relapse occurring after 14 months. This patient underwent surgery and is currently disease-free.
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Those patients who underwent SCRT followed by consolidation ChT were more likely to present adverse events (AEs) than patients who had 
induction ChT followed by SCRT (11/30, 36.7% versus 3/12, 25%, p = 0.02) (Figure 3). Acute toxicities (G1–G2) during SCRT reported in this 
cohort included proctitis (9), diarrhea (3), mucositis (3), dermatitis (1), cystitis (1), and neuropathy (1). Neither G3 nor higher AEs or treatment 
discontinuations were reported (Table 2).

Figure 1. Treatment received.

Figure 2. Clinical and pathological response. 
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Figure 3. Acute toxicity (G1-2) during SCRT (CTCAE v5.0).

Table 2. AEs of patients (N = 14).

Toxicity n

Proctitis 9 (50%)

Diarrhea 3 (16.6%)

Mucositis 3 (16.6%)

Dermatitis 1 (5.6%)

Cystitis 1 (5.6%)

Neuropathy 1 (5.6%)

Discussion

Rectal cancer is associated with challenging therapeutic decisions. Different approaches need to be carefully analyzed considering that treat-
ment protocols may include modalities associated with impairing toxicities and deterioration of QoL. For this reason, therapeutic strategies 
associated with a high tumour response and low occurrence of related AEs are largely needed.

To the best of our knowledge, there are only three prospective trials that have explored the effectivity of SCRT followed by ChT. Kim et al [9] 
designed a nonrandomised trial that enrolled 20 patients with LARC to receive SCRT followed by ChT (FOLFOX or CAPOX). Patients were 
assessed for a clinical response 3–8 weeks after ChT completion with pelvic MRI, endoscopy and DRE. For the primary endpoint, 13/19 
(68%) patients maintained cCR at 1 year after SCRT. Patients with cCR were associated with improved 2-year disease-free survival (93% 
versus 67%; p = 0.006), distant metastasis-free survival (100% versus 67%; p = 0.03) and overall survival (100% versus 67%; p = 0.03). Four 
of 12 patients (33%) initially deemed to require surgery and permanent stoma underwent nonoperative management, and 3 of 12 (25%) 
were able to undergo low anterior resection. Grade 3 or 4 acute toxicities were observed during SCRT (10, 53%), and during ChT, neutrope-
nia and febrile neutropenia were the most frequent AEs. Importantly, an anorectal function was assessed by the Functional Assessment of 
Cancer Therapy-Colorectal cancer score, showing that anorectal function did not differ from baseline to the 1-year measure. Therefore, the 
researchers showed that SCRT-ChT seems to preserve both organ and anal function [9].
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Two other prospective studies explored this question. One of the studies included 66 patients and assessed the effectivity of the w&w 
approach in elderly patients (70 years) with small cancers (tumour length of 5 cm and circumferential extent of 60%). The primary endpoint 
was the rate of regrowth rate in the patient’s subgroup who achieved cCR and received w&w management. The other investigation was a 
multi-institutional study that included 424 patients and assessed the w&w approach in patients receiving routine LCCRT. In a polled analysis 
that included both studies, a total of 490 patients were evaluated. SCRT, SCRT plus ChT, and LCCRT were received by 41%, 40% and 19% of 
patients, respectively. Importantly, SCRT was most often administered to elderly patients or patients with small cancers, whereas SCRT plus 
ChT was given in cases of advanced disease. In total, 73 (15%) patients achieved cCR. In 51% of these individuals, the diagnosis was made 
at the first assessment. Of the 73 patients who achieved cCR, 71 received w&w management. After 3 years, the regrowth was comparable, 
around 35%–40% in all three subgroups. Toxicities were not reported [15].

Our cohort of 44 patients with rectal cancer reported a total cCR of 18.2%, meaning 33.3% of patients had LARC. Notably, this subgroup 
was characterised as having high-risk features, such as T3 tumours, lymph nodes or Circumferential resection margin (CRM) involvement. 
Our result is similar to those of other published series (between 35% and 79%). However, it is lower than the reported cCR rates of patients 
undergoing LCCRT, which are approximately 50% [6, 10, 16]. For the study assessments, we used the diagnosis of cCR as defined by Habr-
Gama et al [17] by DRE, endoscopy, and MRI at 34–38 weeks after treatment initiation [18, 19]. On the other hand, current guidelines also 
recommend that in patients with near complete response (CR) or major tumour shrinkage, surveillance should be conducted for 4–8 weeks 
before making a final decision on local surgical treatment [18].

Moreover, the results of long-term local recurrence with SCRT are a matter of concern. Local recurrence after initial cCR usually occurs in the 
first 2–3 years of treatment; thus, a 3-year follow-up period is strongly recommended for early detection [18]. In the RAPIDO trial, 5-year 
local recurrence rate was reported more frequently after SCRT (10% versus 6%) of patients, while the reduction in disease-related treatment 
failure and distant metastases was maintained after 5 years. In addition, the study also found a higher local recurrence in those patients of 
the experimental group treated with the 3D technique (12% versus 6%), while no such difference was observed in patients treated with 
IMRT (6% versus 5% respectively). While the irradiated volumes with either technique should not differ, it is possible that in some centers 
individual volume delineation is not routinely used for 3D-CRT as opposed to IMRT. However, this should not affect the coverage of the 
anastomotic region, usually located centrally in the target volume, which was the main Locoregional recurrence (LRR) localisation in the 
experimental arm of the RAPIDO trial. This excess of LRR may be more related to the mesorrectum being more often breached in the experi-
mental arm [20]. In contrast, authors of the Organ preservation in rectal adenocarcinoma (OPRA) trial study reported recurrence rates of 40% 
and 27% in patients who received induction ChT followed by LCCRT and LCCRT followed by consolidation ChT, respectively [21]. However, 
in our series, the local relapse rate in the LARC subgroup was 11.1%. One of these patients had received w&w management and, after local 
relapse, underwent surgery and is disease free to date. These observations raise the question of whether deferring surgery predisposes some 
patients to distant metastases and indicate the need for better risk stratification for nonsurgical treatment.

SCRT has shown an adequate safety profile compared to conventional LCCRT. The most common acute toxicities are gastrointestinal, with 
enteritis being the most frequent, followed by urinary symptoms [12]. Nevertheless, SCRT is associated with a variety of long-term effects 
compared to LCCRT [22]. The most frequent late toxicities are grade 2 gastrointestinal AEs such as chronic diarrhea, ileus, bowel obstruction, 
or perforation, followed by urinary AEs such as frequency, urgency or hydronephrosis. In our study, only G1–2 acute toxicities, especially 
gastrointestinal AEs, were reported. However, the follow-up of our series was too short to assess late toxicities.

Whereas we noted that radiation therapy is a cornerstone of rectal cancer treatment, it is important to assess how the side effects affect 
patients’ QoL. Large systematic reviews and long-term follow-up clinical trials have shown that radiotherapy (RT) toxicities, particularly fecal 
incontinence and sexual dysfunction, affect QoL. Many QoL questionnaires for rectal cancer have been validated, and recent studies have 
included patient-reported outcome measures and validated QoL metrics to better inform providers and patients. Information about QoL is 
disparate. While most studies do not show a difference in QoL between SCRT and LCCRT [23–25], a population-level study in the UK of 
patients with rectal cancer investigated functional outcomes and health-related QoL 12–36 months after curative rectal cancer treatment 
using survey of patient-reported outcomes and administrative data. Surveys were returned by 6.713/10.452 patients. They observed that 
patients who received preoperative radiotherapy reported clinically and statistically significantly worse bowel control (43.6% versus 33.0%; 
OR = 1.55, 95% CI 1.26–1.91), severe urinary leakage (7.2% versus 3.5%; OR = 1.69, 95% CI 1.18–2.43) and severe sexual difficulties (34.4% 
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versus 18.3%; OR = 1.73, 95% CI 1.43–2.11) compared to patients who had surgery alone. Patients who received SCRT reported worse 
bowel control than those who had LCCRT. Patients with a stoma reported more sexual difficulties and worse Health-related quality of life 
(HRQL) outcomes [26]. 

Regarding the role of SCRT in the metastatic stage, our institute prioritises the use of SCRT over the standard regimen, as it allows avoiding 
colostomy, decreasing pain, bleeding and mass effect in many cases with low toxicity. However, the recommendations are based on a limited 
level of evidence [27]. More randomised comparative trials are needed to determine the benefits compared with other RT protocols or with 
different palliative treatments (i.e., stenting or bypass surgery).

In summary, since the reporting of data from the RAPIDO trial and, most notably, during the COVID-19 pandemic lockdown, when it was 
critical to shorten radiation regimens and delay surgeries, neoadjuvant SCRT (or SCRT followed by ChT) and nonsurgical treatment of rectal 
adenocarcinoma has become an attractive approach. In many countries, neoadjuvant SCRT followed by ChT has become the standard preop-
erative strategy for operable rectal adenocarcinomas based on long-term outcomes comparable to those of LCCRT in terms of efficacy and 
QoL. In light of the aforementioned findings, SCRT has become our standard therapy for patients with localised or LARC (low-rectum locali-
sation of disease), for patients who are thought to be unable to tolerate LCCRT, and for patients with metastatic disease to minimise delays 
in the onset of systemic therapy and to manage symptoms. In patients who achieve a cCR, nonoperative management may be offered. We 
strongly recommend a multidisciplinary team in which all decisions are discussed. On the other hand, we emphasise the importance of being 
aware of the microsatellite instability status before making a treatment decision, as a published study with immunotherapy have shown that 
such patients may avoid radiotherapy and surgery after treatment with checkpoint immune inhibitors [28].

Conclusion

Current studies on the w&w approach are based on LCCRT, and there are scarce data on SCRT and nonsurgical management. To our knowl-
edge, this is the first retrospective study on patients treated with SCRT and ChT in Argentina. A proportion of patients who were diagnosed 
with LARC achieved cCR without surgery with mild toxicity. In addition, SCRT allowed favorable local control rates in patients with stage IV 
disease. Despite the limitations of a retrospective study, this is the only evidence available in Latin America that shows the preliminary safety 
and efficacy of SCRT followed by ChT reported in the literature, a treatment paradigm that is increasingly implemented worldwide. Studies 
evaluating the role of biomarkers and circulating tumour DNA to predict and prognosticate outcomes in patients who do not undergo surgery 
are needed. Prospective studies are warranted to support SCRT followed by ChT as a nonsurgical treatment strategy for rectal cancer. In the 
meantime, decisions should be made on a case-by-case basis by a multidisciplinary team.
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