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ABSTRACT
In the past 5 years, clinical trials on immune checkpoint 
inhibitors (ICIs) for the treatment of locally advanced 
rectal cancer (LARC) have flourished globally, and China 
has become one of the leading regions in this field. In 
response to the breakthrough progress and accumulation 
of evidence from key clinical trials, the Chinese Society of 
Colorectal Surgery has recognised the need for updated 
consensus guidance on the development of perioperative 
and organ-preserving treatment strategies for LARC. This 
expert consensus guidance provided unified standards 
for the indications, medication regimens, efficacy 
evaluations and follow-up of ICIs in this population, 
with a focus mainly on perioperative management and 
organ-sparing strategies. The diagnostic part of this 
consensus guidance is based on the internationally 
recognised definition of mismatch repair/microsatellite 
instability detection and emphasises the importance of 
multidisciplinary teams in treatment decision-making. 
In terms of treatment, based on the results of key trials 
that have changed clinical practice in the past 5 years, 
this expert consensus provides graded recommendations 
for the duration of preoperative immunotherapy and 
the necessity of postoperative adjuvant therapy, local 
resection and organ preservation strategies. Moreover, 
we refined the management process for the safety of 
perioperative immunotherapy. This document aims to 
provide a reference for surgeons; internal medicine, 
radiation therapy, pathology and imaging physicians; 
patients and nursing staff involved in the treatment of 
LARC, as well as health policy makers.

INTRODUCTION
Colorectal cancer (CRC) is the third most common 
cancer worldwide, while rectal cancer accounts for 
nearly half of CRC cases.1 Locally advanced rectal 
cancer (LARC) typically refers to stage II–III disease 
characterised by T3–4 tumours or a node-positive 
status (N+) without metastases.2 Prior to the emer-
gence of immune checkpoint inhibitors (ICIs), the 
standard treatment for LARC was neoadjuvant 
concurrent chemoradiotherapy (CRT) combined 
with total mesorectal excision (TME). However, 
the pathological complete response (pCR) rate is 
less than 20%, which does not satisfy clinical appli-
cation.3 4 Postoperative complications, including 
anastomotic leakage, urinary system dysfunc-
tion, sexual dysfunction and anterior resection 

syndrome, occur in approximately 40% of patients 
who undergo CRT with TME. Some patients may 
also risk the conversion of their temporary stomas 
to permanent stomas, resulting in not only a signif-
icant decrease in quality of life but also social adap-
tation challenges.5–10

Deficient DNA mismatch repair (MMR) leads 
to the accumulation of mismatches, insertions and 
deletions within repetitive sequences, a phenom-
enon known as microsatellite instability (MSI).11 
High-level microsatellite instability (MSI-H) is a 
well-defined genetic hallmark of a distinct cancer 
subgroup characterised by a deficient mismatch 
repair (dMMR) system and the consequent inability 
to correct DNA damage—primarily single-base-pair 
insertions or deletions that may occur during DNA 
replication by DNA polymerase.12 13 According 
to the patient’s MMR function and microsatel-
lite status, rectal cancer can be divided into three 
types: dMMR/MSI-H, proficient mismatch repair 
(pMMR)/microsatellite instability-low (MSI-L) 
or microsatellite stability (MSS). Approximately 
5%–15% of patients with rectal cancer have the 
dMMR/MSI-H type, particularly those with earlier 
stages of the disease; the remaining patients (more 
than 80%) have the pMMR/MSI-L or MSS type.14–16 
In the vast majority of cases, dMMR and MSI-H 
represent the same biological event. Therefore, 
dMMR and MSI-H are often considered equivalent 
biomarkers in clinical practice, whereas pMMR is 
usually equivalent to MSS or MSI-L.17 18 Notably, 
the rate of inconsistency between the results of 
dMMR and MSI-H detection is approximately 
10%.19

Multiple studies have suggested that the appli-
cation of ICIs during neoadjuvant therapy for 
dMMR/MSI-H LARC can significantly increase 
the pCR rate and allow some patients to achieve 
a clinically complete response (cCR). This strategy 
allows patients to be treated during remission while 
avoiding surgery so that the rectal and anal func-
tion can be completely preserved. Patients with 
pMMR/MSS or MSI-L have a poor response to 
immunotherapy, whereas immunotherapy alone 
is essentially ineffective in patients with meta-
static rectal cancer.19 In the CheckMate 142 
study, the response was limited, with only 1 of 
20 patients responding to combination therapy 
with programmed cell death protein-1 (PD-1) and 
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cytotoxic T lymphocyte-associated protein 4 (CTLA-4) blocking 
antibodies.20 However, many factors affect the efficacy of immu-
notherapy, including the immune microenvironment and intes-
tinal flora, in patients with LARC.21–23 Moreover, radiotherapy 
has a sensitisation effect on the immune microenvironment.24–26 
Therefore, immunotherapy combined with radiotherapy still has 
great potential for patients with pMMR/MSS or MSI-L LARC. 
Numerous studies have shown that immunotherapy combined 
with concurrent CRT or short-course radiotherapy (SCRT) 
for this type of LARC can significantly increase the pCR and 
cCR rates and allow more patients to achieve potential organ 
preservation.

This consensus guidance elaborates on and forms recom-
mendations for the application of immunotherapy based on 
published research and the clinical experience of the consensus 
guidance expert group members, with the goal of helping clini-
cians worldwide safely implement this technology and laying 
a foundation for gathering additional evidence of its efficacy 
against LARC.

METHODOLOGY
Search strategy and selection criteria
A consensus literature search of the English databases Medline, 
Embase, Web of Science and the Cochrane Library and the 
Chinese databases CNKI, Wanfang and VIP were conducted. The 
search strategies are described in online supplemental appendix 
1. Studies were included if they were prospective or retrospec-
tive clinical trials involving patients with LARC who received 
neoadjuvant or perioperative immunotherapy with ICIs and 
were published in English journals, Chinese core journals or the 
official websites of international conferences from January 2016 
to December 2025. Literature reviews, meta-analyses and case 
reports were excluded from this study (figure 1). The included 
studies are displayed in online supplemental appendix 2.

Establishing a consensus
The consensus guidance panel comprised a multidisciplinary 
and interprofessional team, including 34.1% (63/185) colorectal 
surgical oncologists, 28.6% (53/185) medical oncologists and 

Figure 1  Literature screening and inclusion/exclusion procedure. From January 2016 to December 2025, a total of 3895 English and 337 Chinese 
literatures were retrieved. After reading the abstract and full text, 50 English studies were ultimately included.
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37.3% (69/185) radiation oncologists. The Delphi method was 
used to achieve consensus recommendations based on the voting 
options of agreement, disagreement and conditional agree-
ment from all the panellists. This process was conducted anon-
ymously to ensure the independence of each expert’s opinion. 
The strength of the recommendations was classified as strong 
(≥90% agreement) or weak (75%–90% agreement).20 The 
Grading of Recommendations Assessment, Development and 
Evaluation quality assessment27 (high, moderate, low and very 
low) was used to rate the quality of the available evidence in this 
consensus. The detailed progress of consensus formation and 
the Delphi method is provided in online supplemental appendix 
3 and online supplemental appendix 4. A summary of the 18 
recommendations reached in this consensus and the associated 
level of supporting evidence is provided in table 1.

RECOMMENDATIONS
MMR/MSI detection
Recommendation 1: The MMR and MSI statuses of patients 
should be routinely determined before treatment (evidence 
quality: high; strength of the recommendation: strong).

MMR and MSI detection can be performed for prognostic 
stratification and provide guidance for immunotherapy for 
patients with LARC and to screen patients for conditions such 
as Lynch syndrome.28–31 dMMR/MSI-H tumours harbour many 
mutations and present extensive immunogenicity and there-
fore respond well to ICIs. Multiple studies have shown that 
the effectiveness of PD-1 inhibitors in patients with dMMR/
MSI-H LARC is significantly better than in similarly treated 
patients with pMMR/MSS.32 33 The MMR/MSI status is thus an 
important biomarker for guiding the choice of immunotherapy.

All patients with LARC are recommended to routinely have 
their MMR/MSI statuses monitored prior to the start of treat-
ment. In general, dMMR is equivalent to MSI-H, whereas 
pMMR is equivalent to MSI-L or MSS. However, the rates of 
MSI and MMR detection are naturally inconsistent, with an 
inconsistency rate of 10%–15%. The MMR and MSI statuses 
should be detected simultaneously for conditional patients to 
avoid missed detection and to provide patients the opportunity 
to receive the optimal immunotherapy regimen.34 35

Recommendation 2: Immunohistochemistry (IHC) should be 
used to detect MMR, while PCR should be used to determine 
MSI (evidence quality: high; strength of the recommendation: 
strong).

The IHC method is recommended for determining a patient’s 
MMR status. The absence of any one of the four MMR proteins 
(MLH1, MSH2, MSH6 and PMS2) is considered to indicate 
dMMR, whereas the detection of the expression of all four 
MMR proteins indicates pMMR. PCR capillary electrophoresis 
is recommended for determining a patient’s MSI status. The 
current international gold standard method, ‘2B3D (BAT25, 
BAT26, D2S123, D17S250 and D5S346)’, is recommended for 
locus detection; specifically, this method includes five micro-
satellite loci, consisting of two single-nucleotide loci (BAT-25 
and BAT-26) and three dinucleotide loci (D2S123, D5S346 and 
D17S250).34 35 The evaluation criteria are divided into three 
groups: (1) MSS is defined as no unstable loci; (2) MSI-L is 
defined as instability in one locus and (3) MSI-H is defined as 
instability in >2 or more loci.

Given the simplicity and feasibility of the IHC method, if the 
patient’s MMR and MSI statuses cannot be detected simulta-
neously, the MMR status should be determined first; if the test 
result is pMMR, the MSI status should be checked afterwards. 

In recent years, with the widespread application of high-
throughput sequencing platforms, target region sequencing on 
next-generation sequencing platforms, whole-exome sequencing 
and whole-genome sequencing has begun to be applied to deter-
mine the MSI status. The use of a certified testing platform or 
testing at a qualified testing centre is recommended to ensure 
that the results are suitably accurate.

The importance of an MDT in treatment decision-making
Recommendation 3: An MDT team should be established before 
treatment. The treatment strategies should be dynamically 
adjusted according to continuous assessments (evidence quality: 
high; strength of the recommendation: strong).

A growing body of clinical evidence suggests that the use of 
ICIs in neoadjuvant and organ-sparing therapy for patients with 
LARC can significantly improve the pCR, cCR and R0 resection 
rates, indicating that ICIs are promising treatment options for 
achieving the goals of each treatment. Efforts are being made 
in China, as well as worldwide, to accumulate experience in the 
clinical application of PD-1/programmed cell death ligand 1 
(PD-L1) inhibitors, with the expectation that these novel treat-
ments can help patients with LARC achieve better survival and 
quality of life. However, surgeons are not relatively familiar with 
some key clinical issues, such as accurate disease staging, cCR 
assessment and management of adverse events (AEs). Thus, the 
MDT team is extremely needed.

We recommend the formation of an MDT to comprehensively 
evaluate the patient’s general condition, diagnose the disease, 
determine the stage/range of tumour invasion and assess the 
suitability for immunotherapy according to his or her treatment 
goals and to participate in the full treatment decision-making 
process, including drug selection, the duration of treatment, the 
evaluation of the treatment response, the timing of TME and 
the choice between local resection or a watch-and-wait (W&W) 
approach and whether to administer adjuvant therapy so that 
the patient can receive the most suitable treatment. The MDT 
should include staff from the departments of colorectal surgery, 
medical oncology, radiation oncology, radiology, pathology and 
gastroenterology. Conditional centres can also invite experi-
enced pharmacy experts to join the MDT. The responsibilities 
of these corresponding departments are suggested and shown 
in table 2. All recommendations for treatment decisions in this 
consensus guidance must be based on the results of the MDT 
assessments and discussions.

Patients with dMMR/MSI-H LARC
Neoadjuvant therapy
Recommendation 4: Patients should receive 3 months of treat-
ment with PD-1/PD-L1 inhibitors and/or CTLA-4 inhibitors, and 
the therapeutic effect should be immediately evaluated. Patients 
who have not achieved cCR may undergo another 3 months of 
ICI treatment before their efficacy is reassessed (evidence quality: 
moderate; strength of the recommendation: strong)

Numerous small-sample phase 2 studies36–39 have shown 
that patients with resectable stage IIIII dMMR/MSI-H CRC 
who receive PD-1 inhibitors followed by TME achieve a pCR 
rate >50%, while few patients have reported AEs. In phase 2, 
single-arm RATIONALE214 clinical study,36 33 patients with 
stage II/III dMMR/MSI-H CRC received three cycles of tisleli-
zumab treatment, among whom 29 (87.9%) underwent surgery. 
A pathological examination of the resected samples revealed that 
the major pathological response (MPR) rate was 89.7% (26/29 
patients), while the pCR rate was 62.1% (18/29 patients). The 
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Table 1  Summary of 18 recommendations for the use of immune checkpoint inhibitors in locally advanced rectal cancer

No. Recommendation Evidence quality Strength of recommendation

1 The MMR and MSI statuses of patients should be 
routinely determined before treatment.

High Strong

2 Immunohistochemistry (IHC) should be used to detect 
MMR, while PCR should be used to determine MSI.

High Strong

3 An MDT team should be established before treatment. 
The treatment strategies should be dynamically adjusted 
according to continuous assessments.

High Strong

4 Patients should receive 3 months of treatment with 
PD-1/PD-L1 inhibitors and/or CTLA-4 inhibitors, and the 
therapeutic effect should be immediately evaluated. 
Patients who have not achieved cCR may undergo 
another 3 months of ICI treatment before their efficacy 
is reassessed.

Moderate Strong

5 No acknowledged postoperative adjuvant regimen 
is recommended for patients who have received 
neoadjuvant ICI therapy. Patients who cannot achieve a 
pCR can continue with the original regimen or switch to 
standard adjuvant chemotherapy.

Very low Strong

6 Adjuvant ICI therapy should not be administered 
routinely to patients who do not receive neoadjuvant ICI 
therapy. Patients with LARC with a high risk of recurrence 
can actively participate in clinical trials.

Very low Strong

7 Middle and low patients with dMMR/MSI-H have a 
strong desire for anal preservation and should receive 
neoadjuvant ICIs therapy for at least 6 months, and 
patients who achieve a cCR can be managed with the 
W&W strategy.

Low Strong

8 CRT is recommended for patients with a high risk of 
recurrence who have not achieved cCR after 6 months 
of ICI treatment. Patients reached cCR after CRT can still 
choose the W&W strategy.

Low Strong

9 Patients should be fully informed of the benefits and 
risks of immunotherapy and the W&W strategy. Close 
monitoring should be required during the W&W period to 
assess potential tumour regrowth and metastasis.

Low Strong

10 LCRT can be performed concurrently or sequentially 
with 3–6 cycles of ICI neoadjuvant therapy before TME. 
Adjuvant chemotherapy can be routinely administered 
after surgery.

Moderate Weak

11 Patients with a high risk of recurrence at baseline or high 
motivation for anal preservation but difficult cases can be 
treated with TNT plus ICIs, followed by TME surgery.

Moderate Weak

12 Patients can be treated with SCRT plus ICIs and 2‒6 
cycles of CAPEOX before TME. The total duration of 
immunotherapy should not be more than 6 months.

Moderate Strong

13 Patients with a strong desire for anal preservation can 
choose W&W after achieving cCR, while clinicians should 
fully inform them of the possibility of not achieving cCR.

Low Strong

14 Dual immunotherapy regimen is not recommended for 
neoadjuvant or organ-sparing therapy. Considering the 
possible benefits, patients may be recommended to 
actively participate in clinical trials.

Very low Strong

15 After neoadjuvant ICIs, ycT1N0M0 or high motivation 
for anal preservation but difficult ycT2N0M0 cases can 
receive LE through a careful MDT assessment. TME is 
recommended for ypT1–2 patients with a high risk for 
recurrence at baseline, whereas the W&W strategy is 
recommended for ypT0 patients after fully informing 
benefits and risks.

Very low Strong

16 Specific populations should be identified and undergo 
complete baseline examinations and irAE monitoring 
during neoadjuvant therapy. Particular attention 
should be given to immune-mediated myocarditis and 
pneumonitis, as both conditions are associated with high 
mortality.

High Strong

Continued
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PICC study37 included 34 patients with dMMR/MSI-H locally 
advanced CRC who randomly received toripalimab alone or 
combined with celecoxib and revealed that after six cycles of 
neoadjuvant therapy, the pCR rate of the combination group 
reached 88%, whereas that of the toripalimab group was 65%. 
Phase 2 NEOCAP study36 included 53 patients with either 
dMMR/MSI-H or POLE/POLED-1-mutant locally advanced 
CRC. After 3 months of neoadjuvant treatment with camreli-
zumab plus apatinib, 23 patients underwent surgery, and 14 
(61%) patients achieved pCR. In another phase 2 study involving 
35 patients with locally advanced unresectable or high-risk 
resectable MSI-H/dMMR solid tumours, 27 patients with CRC 
were enrolled and treated with 6 months of pembrolizumab, 
followed by surgical resection.38 Among the 17 patients who 
underwent surgery, the pCR rate was 65%.

Several studies40 41 have explored the preliminary efficacy of 
PD-1 inhibitors combined with CTLA-4 inhibitors as a short-
cycle neoadjuvant therapeutic strategy for patients with dMMR/
MSI-H LARC. Although the NICHE trial series are pioneering 
studies in this field, their specific conclusions are focused primarily 
on dMMR colon cancer.40 In a phase 1b study42 in which 101 
patients with stage II B-III dMMR CRC were randomised at 
a 1:1 ratio to receive two doses of sintilimab (day 1, day 22) 
combined with one dose of IBI310 (a CTLA-4 inhibitor, day 
1) or two doses of sintilimab monotherapy, among whom 96 
received surgery, the pCR rate in the dual immunotherapy group 

was significantly higher than that in the monotherapy group 
(80% vs 47.7%, p=0.0007). Another study from Denmark eval-
uated the efficacy and tolerability of one cycle of nivolumab and 
ipilimumab in patients with early-stage dMMR rectal cancer. 
Five patients achieved cCR, while all patients chose the W&W 
strategy and avoided radiotherapy and surgery.42

In these studies, the majority of patients who received ICI 
neoadjuvant therapy had stage II–III (cT3/cT4 or N+) CRC. 
Specifically, the proportions of patients with cT4 in the PICC 
study reached 65% and 88%, respectively. A retrospective anal-
ysis of 73 patients with dMMR CRC43 revealed that the radio-
logical response rates of patients with cT4 and patients with cT2/
cT3 following neoadjuvant immunotherapy were not signifi-
cantly different (84.0% vs 85.4%; p=0.999), and the pCR rates 
of patients with cT4 were comparable to those of all patients 
(59.5% and 57.1%, respectively). In a phase 2 single-arm study,39 
32 patients with high-recurrence-risk stage II or stage III dMMR/
MSI-High CRC were treated with pembrolizumab for 1–3 cycles 
and then underwent surgery, ultimately achieving a pCR rate of 
59% (19/32 patients). The results of a single-centre retrospec-
tive observational study43 revealed that the pCR rate of patients 
with stage cT4bM0 dMMR CRC who received neoadjuvant 
immunotherapy was significantly higher than that of patients 
who received neoadjuvant CRT (70.0% vs 0.0%, p=0.004). 
Furthermore, compared with neoadjuvant CRT, neoadjuvant 
immunotherapy significantly reduced the rates of open surgery 

No. Recommendation Evidence quality Strength of recommendation

17 MDTs should be formed to address irAEs and improve the 
efficiency and accuracy of the diagnosis and treatment 
of irAEs.

Very low Strong

18 Standardised handling of irAEs during neoadjuvant 
therapy may not typically affect surgical safety, but the 
risk of postoperative complications exists. Surgery after 
irAE recovery to grade ≤1 is recommended.

Very low Strong

cCR, clinically complete response; CRT, chemoradiotherapy; CTLA-4, cytotoxic T lymphocyte-associated protein 4; dMMR, deficient mismatch repair; ICI, immune checkpoint 
inhibitor; irAE, immune-related adverse event; LARC, locally advanced rectal cancer; LE, local excision; MDT, multidisciplinary team; MMR, mismatch repair; MSI, microsatellite 
instability; MSI-H, microsatellite instability-high; pCR, pathological complete response; PD-1, programmed cell death protein-1; PD-L1, programmed cell death ligand 1; TME, total 
mesorectal excision; W&W, watch-and-wait.

Table 1  Continued

Table 2  Definition of roles and responsibilities of MDT teams

Department Responsibilities

Colorectal surgery Leads the MDT discussion, assesses the feasibility, timing and extent of surgery.

Evaluates the oncologic safety of the W&W strategy.

Manages perioperative complications and leads communication with patients and their families.

Medical oncology Leads the formulation of the immunotherapy regimen (drug selection, combination strategies).

Assesses the indications for and potential benefits of immunotherapy.

Manages trAEs throughout the course of therapy and provides timely intervention when they occur.

Radiation oncology Develops and evaluates radiotherapy regimens (long-course or short-course), defining the time and sequence in combination with immunotherapy.

Defines the radiotherapy target volume and dose, balancing efficacy and adverse events.

Radiology Provides precise baseline staging and assessment of response to neoadjuvant therapy.

Differentiates true tumour progression and pseudo-progression.

Promptly identifies irAEs such as immune-related pneumonitis.

Pathology Provides accurate detection of MMR/MSI status, PD-L1 expression, etc.

Assesses the degree of pathological response after neoadjuvant therapy (TRG stage, pCR).

Gastroenterology Evaluates tumour response at the mucosal level through endoscopic examination.

Performs endoscopic biopsies to acquire tissue samples for pathological evaluation.

irAE, immune-related adverse event; MDT, multidisciplinary team; MMR, mismatch repair; MSI, microsatellite instability; pCR, pathological complete response; PD-L1, 
programmed cell death ligand 1; trAE, treatment-related adverse event; TRG, tumour regression grade; W&W, watch-and-wait.
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(p=0.000) and multiorgan resection (p=0.025) and significantly 
improved disease-free survival (DFS) (p=0.0078). Therefore, 
patients with cT4 tumours, especially those with cT4b tumours, 
benefit from PD-1 inhibitor neoadjuvant therapy to the same 
extent as patients with cT2/cT3 tumours and can achieve better 
short- and long-term efficacy than with concurrent CRT.

However, whether the increase in the pCR rate caused by 
neoadjuvant immunotherapy can lead to an extension of overall 
survival (OS) remains uncertain. Several studies have retrospec-
tively analysed the recurrence and survival rates of patients with 
dMMR CRC who received neoadjuvant PD-1 inhibitor therapy 
over a median follow-up duration of 17.1–27 months.43–45 The 
2-year tumour-related DFS rate, 2-year local recurrence-free 
survival (RFS) rate, 2-year distant metastasis-free survival rate 
and 2-year OS rate for patients who received surgical treatment 
were all 100%. In the PICC study, the 3-year follow-up data, 
which were updated in 2024, included an event-free survival 
(EFS) rate of 100% for the PD-1 inhibitor combined with cele-
coxib group and 94% for the PD-1 inhibitor monotherapy 
group.46 Currently, two phase 3 trials are underway, the Neoshot 
study (NCT05890742) and the AZUR-2 study (NCT05855200), 
which are exploring the combination of sintilimab with IBI310 
(a CTLA-4 inhibitor) and dostarlimab (a PD-1 inhibitor), respec-
tively, for the neoadjuvant and perioperative treatment of 
patients with locally advanced dMMR/MSI-H CRC. The publi-
cation of these two studies will provide an additional basis for 
the perioperative application of immunotherapy.

The optimal duration of neoadjuvant ICIs has not yet been 
conclusively determined. In current studies, PD-1 inhibitors are 
typically used as a monotherapy for 9–18 weeks (3–6 cycles, 
Q3W)36–39 or in combination with CTLA-4 inhibitor treatment 
for 4‒6 weeks (2 doses of the PD-1 inhibitor, Q2W or Q3W; one 
dose of the CTLA-4 inhibitor) after surgery.40 41 It was reported 
that after 1 cycle of neoadjuvant therapy with pembrolizumab, 
the pCR rate following surgery can reach 44%–46%,47 whereas 
the inclusion of additional cycles of neoadjuvant ICIs therapy 
can increase the pCR rate.48 49 However, these studies are all 
single-arm studies, and the relationship between the pCR rate 
and the number of treatment cycles needs to be further confirmed 
with randomised controlled trials (RCTs). Based on the above 
considerations, this writing team recommends conducting an 
efficacy assessment on the completion of 3 months of neoadju-
vant ICIs to facilitate the early identification of disease progres-
sion and the incidences of AEs and delayed surgery. For patients 
who cannot achieve a cCR, an additional 3-month course of ICIs 
may be administered, followed by a reassessment.

Adjuvant therapy
Recommendation 5: No acknowledged postoperative adju-
vant regimen is recommended for patients who have received 
neoadjuvant ICI therapy. Patients who cannot achieve a pCR can 
continue with the original regimen or switch to standard adju-
vant chemotherapy (evidence quality: very low; strength of the 
recommendation: strong).

The evidence on the optimal postoperative adjuvant therapy 
for patients with dMMR/MSI-H who have received neoadjuvant 
therapy with PD-1 inhibitors is insufficient. According to the 
‘effective preoperative regimens can be used for postoperative 
treatment’ principle, the preoperative regimen can be used for 
patients without disease progression after preoperative treat-
ment. However, the outcomes of patients who achieve pCR are 
excellent; thus, these patients can opt not to receive any adju-
vant therapy. For patients with positive lymph nodes who do 

not achieve pCR, preoperative ICI treatment can be continued 
or adjuvant chemotherapy can be administered. The decision 
to administer adjuvant chemotherapy should be fully discussed 
with the patient.

Recommendation 6: Adjuvant ICI therapy should not be 
administered routinely to patients who do not receive neoad-
juvant ICI therapy. Patients with a high risk of recurrence can 
actively participate in clinical trials (evidence quality: very low; 
strength of the recommendation: strong).

The ATOMIC trial is the first phase 3 clinical study to eval-
uate the efficacy of ICIs as an adjuvant therapy for dMMR 
CRC. In this study, patients with stage III dMMR colon cancer 
were enrolled to investigate the efficacy and safety of atezoli-
zumab in combination with mFOLFOX6 chemotherapy. The 
3-year DFS rate was 76.6% in the mFOLFOX6 alone group, 
whereas it was 86.4% in the atezolizumab plus mFOLFOX6 
group. No significant difference was observed in the incidence 
of grade 3–4 immune-related adverse events (irAEs) between the 
two groups.50 However, the use of immunotherapy in adjuvant 
therapy for patients with dMMR/MSI-H LARC is still being 
explored, and several studies are in progress. For example, a 
phase 3 study (NCT06520683) is investigating tislelizumab vs 
standard treatment (chemotherapy or observation) as the post-
operative adjuvant therapy for patients with stage II dMMR/
MSI-H CRC who have not received immunotherapy and are at 
high risk of tumour recurrence. No published long-term survival 
data are available on the use of ICIs; thus, clinical treatment is 
not routinely recommended. Patients are encouraged to actively 
participate in clinical trials of adjuvant immunotherapy.

Organ preservation for patients with dMMR/MSI-H LARC
5–10 years ago, total neoadjuvant therapy (TNT) and neoad-
juvant therapy were considered the standard treatments for 
patients with LARC.51 However, the latest NCCN guidelines 
recommend neoadjuvant immunotherapy instead of TNT as the 
preferred treatment strategy for patients with dMMR/MSI-H 
LARC.52 Radiotherapy and surgery may cause permanent 
damage, such as urinary system injury and sexual dysfunction, 
which significantly reduce the quality of life of patients.8–10 The 
W&W strategy or local resection after neoadjuvant therapy for 
LARC can help patients achieve greater survival while retaining 
rectal and anal function and preserving quality of life. In view of 
the strong demand for the preservation of rectal and anal func-
tion in patients with low and middle rectal cancer, numerous 
recently published and ongoing clinical trials investigating 
neoadjuvant therapies have set the complete response (CR) rate, 
defined as the cCR+pCR rate, as the primary study endpoint. 
After receiving several cycles of neoadjuvant therapy, patients 
can choose TME surgery or the W&W strategy to avoid surgical 
complications.

Recommendation 7: Middle and low patients with dMMR/
MSI-H have a strong desire for anal preservation should receive 
neoadjuvant ICIs therapy for at least 6 months, and patients 
who achieve a cCR can be managed with the W&W strategy 
(evidence quality: low; strength of the recommendation: strong).

Multiple small phase 2 studies and retrospective studies53–55 
have shown that treatment with PD-1 inhibitors alone or in 
combination with other drugs can result in a high cCR rate and 
prolonged remission for patients with dMMR/MSI-H LARC. 
No disease recurrence or metastasis occurred during the W&W 
period. A milestone study sponsored by the Memorial Sloan 
Kettering Cancer Center (MSKCC)53 54 revealed that the cCR 
rate of the first 12 patients with dMMR/MSI-H rectal cancer 
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who were treated with dostarlimab for 6 months reached 100%. 
All patients were subsequently managed with the W&W strategy, 
and no local tumour regrowth or distant metastasis occurred 
during the follow-up period (6–25 months). Further analysis 
revealed that 49 patients with dMMR LARC all achieved cCR 
and underwent non-operative management. Another phase 2 
trial including 16 patients with T3–T4 stage or lymph node-
positive dMMR/MSI-H rectal cancer showed that after receiving 
eight cycles of sintilimab treatment, 9 patients achieved cCR.55 
After the W&W strategy for a median of 17.2 months, all 
patients survived with no recurrence.

Conclusive results concerning the optimal duration of 
PD-1 inhibitor use for organ-sparing therapy are unavailable, 
but sufficient drug exposure may lead to a higher cCR rate. 
Another neoadjuvant dual immunotherapy study in patients 
with dMMR LARC showed that 2/7 patients did not achieve 
cCR after 1 month, whereas all 7 patients achieved cCR after 
an additional month of dual immunotherapy.41 Current studies 
mostly use PD-1 inhibitor monotherapy for 6 months, which is 
longer than the duration of neoadjuvant therapy. The results of 
the NEOCAP study indicated that the cCR rate after 6 months 
of PD-1 monotherapy reached 54%, whereas in the MSKCC 
study, 100% of patients achieved cCR after 6 months of treat-
ment. Several studies have shown36 44 55 that the median time 
from the start of PD-1 inhibitor treatment to the achievement 
of cCR is 3.8–5.8 months; patients treated with PD-1 inhibitors 
for 1 year are less likely to experience disease progression.38 
Therefore, treatment for 6 months or longer can provide suffi-
cient time for tumour regression, allowing a greater proportion 
of patients to achieve cCR and thus be managed with a W&W 
strategy. If the patient achieves cCR after treatment for less 
than 6 months, PD-1 treatment should continue for up to 6 
months.

Most patients with dMMR/MSI-H rectal cancer included in the 
aforementioned studies had stage II–III disease, and few patients 
with stage I disease were included. However, the consensus 
focuses and recommendations are specifically on stage II–III 
disease. In the MSKCC study, the proportion of T0–2 patients 
was 21% (10/48), and the proportion of patients with negative 
lymph nodes was 15% (7/48). In a retrospective study,44 among 
the 19 included patients, only one patient with stage I disease 
was included, whereas no patients with stage I disease were 
included in the NEOCAP study. Clinical evidence for the use of 
PD-1 inhibitors in patients with stage I tumours to allow organ 
preservation is insufficient. Moreover, both local resection and 
concurrent CRT can be adopted to achieve anal preservation, 
improving the cCR rate and feasibility of the W&W strategy, 
with a favourable prognosis. Therefore, we do not recommend 
the use of PD-1 inhibitors for patients with stage I disease. Addi-
tionally, a considerable proportion of the patients in these studies 
had cT4 disease managed with the W&W strategy. No current 
evidence suggests that patients with cT4 tumours who undergo 
immunotherapy have a higher risk of recurrence or shorter OS 
after the W&W strategy. Therefore, this approach can be safely 
offered to patients with cT4 tumours. The majority of recent 
research employs PD-1 inhibitor monotherapy. Whether PD-1 
inhibitors combined with other drugs can achieve cCR faster or 
yield better long-term survival data remains unclear. Therefore, 
active clinical research is encouraged.

Recommendation 8: CRT is recommended for patients with 
a high risk of recurrence who have not achieved cCR after 6 
months of ICI treatment. Patients reached cCR after CRT can 
still choose the W&W strategy (evidence quality: low; strength 
of the recommendation: strong).

One study enrolled 16 patients who received PD-1 inhibitors, 
13 of whom received treatment for at least 6 months. Among the 
6 patients who underwent TME, 3 achieved pCR, and another 
9 (56%) achieved cCR and received follow-up. The median time 
to achieve complete remission (pCR or cCR) was 5.2 months. 
Two of these patients achieved a near clinical complete response 
(ncCR) after 6 months of PD-1 inhibitor treatment and chose to 
continue treatment; one patient underwent surgery and achieved 
pCR after 25 cycles of treatment, and the other patient achieved 
pCR after 12 cycles of treatment alone.55 56 These results suggest 
that flexibility in determining the duration of treatment may be 
necessary in individual cases. Another phase 2 trial involving 
patients with dMMR solid tumours included 8 (23%) patients 
with rectal cancer. The planned course of neoadjuvant pembroli-
zumab therapy was 6 months, followed by surgical or nonsur-
gical treatment, after which the patients continued to receive 
pembrolizumab for another 6 months. Two patients underwent 
surgical resection, one due to disease progression after receiving 
two cycles of treatment and postoperative pathology confirmed 
residual cancer, while the other patient achieved pCR after 
surgery. Among the 6 patients who received nonsurgical treat-
ment, 2 achieved cCR, 3 achieved a partial response and 1 had 
stable disease. After 9 months of pembrolizumab treatment, 1 
patient experienced disease progression, another patient with-
drew informed consent, and the remaining patients completed 
or are continuing with 12 months of treatment.38 57

These results suggest that an imaging evaluation should be 
performed within 3 months after the start of treatment for early 
detection of local recurrence and distant metastasis. For patients 
exhibiting a suboptimal response to neoadjuvant therapy or 
failing to achieve cCR within 6 months, particularly those at 
high risk of recurrence, prompt TME is warranted. Based on the 
National Comprehensive Cancer Network (NCCN) guidelines,58 
patients with dMMR/MSI-H LARC who are immunotherapy-
naive should receive neoadjuvant PD-1 inhibitor monotherapy 
for 6 months. During treatment, restaging via imaging is recom-
mended every 2–3 months. Patients who achieve a cCR are 
eligible for active surveillance. For those exhibiting poor tumour 
regression, CRT is advised. If cCR is attained following CRT, a 
W&W strategy remains a viable option. Currently, no evidence 
supports extending immunotherapy beyond 6 months for 
patients who fail to achieve cCR with initial immune checkpoint 
inhibition.

Due to the particularities of immunotherapy, evaluating 
its efficacy faces unique challenges. Imaging examinations 
(MRI/Positron Emission Tomography-CT) have significant 
limitations in distinguishing pathological complete remis-
sion from pseudoprogression on imaging. This challenge 
is due to the sustained inflammatory response, fibrosis 
and immune cell infiltration within the tumour bed after 
immunotherapy, which can appear as persistent masses or 
abnormal signals on imaging, and thus distinguishing them 
from active tumour cells is difficult.59 60 A cohort study of 
13 patients revealed that the proportion of patients who 
received neoadjuvant immunotherapy with false residues 
was as high as 76.9%. Three patients who achieved pCR 
were diagnosed with progressive disease and experienced 
pseudoprogression (23.1%, 3/13). In addition, four patients 
(30.8%) in the immunotherapy group had newly swollen 
lymph nodes, while postoperative pathology suggested that 
they were non-metastatic.61 If a patient still cannot achieve 
cCR after 6 months of immunotherapy, the possibility of a 
pseudoresidual tumour should be considered. If the patient 
has a strong willingness for organ preservation, local 
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resection is recommended. If the result is negative, local 
resection or the W&W strategy can be selected after careful 
consideration and full communication with the patient and 
his or her family.

Recommendation 9: Patients should be fully informed of the 
benefits and risks of immunotherapy and the W&W strategy. 
Close monitoring should be required during the W&W period 
to assess potential tumour regrowth and metastasis (evidence 
quality: low; strength of the recommendation: strong).

The phase 2 study of dostarlimab for patients with 
dMMR LARC remains the most influential clinical study 
of the W&W strategy following immunotherapy,53 and all 
12 initially recruited patients have achieved cCR and have 
entered the monitoring stage. 81% of patients reported that 
their symptoms were relieved within 9 weeks. The latest 
results were reported in 2025, with a total of 103 patients 
who completed treatment.62 After 6 months of dostar-
limab treatment, 49 patients with dMMR LARC (cohort 1) 
achieved cCR and underwent non-operative management. 
Among the patients in cohort 2, which included 54 patients 
with dMMR non-rectal solid tumours, 35 patients achieved 
a cCR, and 33 elected to proceed with non-operative 
management. Among all 117 included patients, the RFS at 2 
years was 92%, with a median follow-up for recurrence of 
20.0 months. This study represents a landmark in dMMR 
solid tumour therapy, particularly given the outstanding 
outcomes in patients with rectal cancer. We look forward 
to observing further significant results in the larger-scale, 
phase 2 AZUR-1 trial (NCT05723562).

Another multicentre retrospective cohort study63 enrolled 
61 patients with dMMR/MSI-H LARC, among whom 44 
(72.1%) met the cCR criteria, with a median follow-up time 
of 29.1 months. No local recurrence or distant metastasis 
was observed in any of the patients during the follow-up 
period, and the 3-year DFS and OS rates were both 100%. 
In this study, one patient had suspected para-aortic and 
common iliac artery lymph node metastasis according to CT 
imaging and an elevated serum carcinoembryonic antigen 
level 11 months after treatment cessation. However, lymph 
node biopsy indicated inflammation with immune cell infil-
tration rather than tumour cells. The presence of swollen 
lymph nodes after immunotherapy may be due to granu-
lomatous/sarcoid-like lesions or nodal immune flares.64–67 
Another retrospective study involving 73 patients showed 
that one patient who died of cardiovascular disease and one 
patient with an unresectable tumour experienced disease 
progression after a median follow-up time of 17.2 months. 
The 2-year tumour-specific OS and DFS rates were both 
100%.43

Existing studies have shown that the W&W strategy remains 
safe and that the resection rate after local tumour regrowth is 
high. The results of the OPRA study68 69 revealed that the onco-
logical safety of patients managed with the W&W strategy after 
achieving cCR or ncCR was similar to that of patients who 
received TME surgery during the 5-year follow-up. After local 
tumour regrowth, 80–91% of patients who underwent TME 
achieved R0 resection. Nevertheless, patients undergoing W&W 
remain at increased risk for local regrowth and distant metas-
tasis, mandating closer follow-up (online supplemental appendix 
5).5 While evidence from small phase 2 and retrospective studies 
suggests this strategy may be relatively safe post-immunotherapy, 
the associated risks cannot be overlooked. Crucially, large-scale 
trial data confirming its long-term oncologic safety are currently 
lacking.

Patients with LARC with an unknown pMMR/MSS or MMR/
MSI status
Numerous clinical trials have explored the use of PD-1/PD-L1 
inhibitors as elements of neoadjuvant and organ-sparing therapy 
for patients with pMMR/MSS LARC. PD-1/PD-L1 inhibitors 
can improve the pCR rate of patients receiving neoadjuvant 
therapy; however, few studies have suggested that PD-1/PD-L1 
inhibitors can prolong DFS. However, these studies were mostly 
phase 2 trials with small sample sizes. Clinicians should care-
fully consider the use of PD-1/PD-L1 inhibitors in neoadjuvant 
and organ-sparing therapy for patients with pMMR/MSS LARC. 
However, when ICIs are combined with TNT or neoadjuvant 
therapy, close monitoring of the potential cumulative toxicity risk 
is still necessary. irAEs may be superimposed on or confounded 
by side effects such as chemotherapy-induced myelosuppression, 
gastrointestinal reactions and radiotherapy-induced radioderma-
titis or enteritis.70 71 These side effects complicate the attribution 
and management of AEs. Therefore, conducting a comprehen-
sive baseline assessment before treatment and implementing 
close monitoring during therapy are strongly recommended. For 
related content, please refer to Section “Managing the safety of 
perioperative immunotherapy”.

Neoadjuvant therapy for patients with pMMR/MSS LARC
LCRT combined with ICIs
LCRT (1.8–2 Gy/dose×22–25 fractions, with concurrent oral 
capecitabine) is the standard neoadjuvant therapy for patients 
with pMMR/MSS or MMR/MSI status-unknown LARC, but the 
pCR rate is less than 20%. In terms of TNT, including long-term 
radiotherapy, the addition of several cycles of induction chemo-
therapy or consolidation chemotherapy before and after CRT 
can increase the pCR rate.72–75 Numerous studies have shown 
that the use of PD-1/PD-L1 inhibitors combined with CRT or 
LCRT TNT is a safe and effective form of neoadjuvant therapy 
for patients with pMMR/MSS LARC and can increase the likeli-
hood of tumour regression and organ preservation.76–86

Recommendation 10: LCRT can be performed concurrently 
or sequentially with 3–6 cycles of ICI neoadjuvant therapy 
before TME. Adjuvant chemotherapy can be routinely adminis-
tered after surgery (evidence quality: moderate; strength of the 
recommendation: weak).

Several single-arm phase 2 trials have explored the preliminary 
efficacy of CRT concurrently or sequentially with 3‒6 cycles of 
PD-1/PD-L1 inhibitor therapy in patients with LARC, resulting 
in a pCR rate between 22% and 34.5%.76–81 The AVANA 
study76 explored the efficacy of preoperative chemotherapy 
and radiotherapy combined with avelumab in the treatment of 
LARC. Among the 96 patients with an evaluable pathological 
response, 22 (23%) achieved pCR and 59 (61.5%) achieved 
MPR. The phase 2 single-arm trials VOLTAGE, NSABP-FR2 and 
PANDORA77–79 explored the efficacy of the sequential use of five 
cycles of nivolumab, four cycles of duvalumab and three cycles 
of duvalumab, respectively, with reported pCR rates of 30%, 
22.2% and 32.7%, respectively. In the CHOICE I study,75 87 the 
efficacy of sintilimab administered concurrently with four cycles 
of LCRT was explored in the treatment of LARC. The cCR rate 
was 38.9%, the CR rate was 52.2%, the organ preservation rate 
was 61.1% and the anus preservation rate was 94.4%.

The multicentre NECTAR trial reported that patients with 
LARC received CRT combined with 3 cycles of tislelizumab as 
neoadjuvant therapy.88 Among the 50 patients included in the 
study, the pCR rate reached 40%. Further RCTs enrolled 186 
patients with LARC, who were randomly divided into groups 
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receiving CRT combined with concurrent tislelizumab (group 
A), sequential tislelizumab (group B) or CRT alone.89 The results 
revealed that the pCR rates of groups A and B were 27.1% and 
32.7%, respectively. With respect to combination therapy, a 
retrospective study explored CRT combined with tislelizumab 
and thymalfasin as a neoadjuvant treatment for patients with 
LARC.90 The pCR rate reached 61.5%, which was higher than 
that of 38.5% in the group treated with CRT combined with 
tislelizumab. The above studies preliminarily explored LCRT 
combined with ICI neoadjuvant therapy, which can significantly 
increase the pCR rate with no substantial safety issues. Thus, this 
combination therapy could be considered in clinical practice.

Recommendation 11: Patients with a high risk of recurrence 
at baseline or high motivation for anal preservation but diffi-
cult cases can be treated with TNT plus ICIs, followed by TME 
surgery (evidence quality: moderate; strength of the recommen-
dation: weak).

A phase 2 RCT included 134 patients with LARC, among whom 
nearly 80% of the high-risk patients were randomly assigned to 
the experimental group (four cycles of sintilimab combined with 
the capecitabine plus oxaliplatin (CAPEOX) regimen for concur-
rent LCRT) or the control group (four cycles of the CAPEOX 
regimen alone for concurrent LCRT); the patients who achieved 
cCR continued to receive four cycles of the CAPEOX regimen 
consolidation therapy, while the remaining patients underwent 
TME surgery and received four cycles of adjuvant CAPEOX 
chemotherapy after surgery.82 The primary endpoint, the CR 
rate (cCR rate+pCR rate), was significantly greater in the exper-
imental group than in the control group (44.8% vs 26.9%). In 
the PKUCH04,83 DUREC84 and NRG-GI002 studies,85 camrel-
izumab, durvalumab and pembrolizumab, respectively, were 
combined with LCRT-based TNT for patients at high risk of 
recurrence, resulting in pCR rates of 33.3%, 39% and 31.9%, 
respectively. The follow-up data from the NRG-GI002 study86 
revealed that the 3-year OS rate of patients treated with pembroli-
zumab combined with TNT was significantly higher than that of 
patients in the TNT group (95% vs 87%), confirming for the 
first time that neoadjuvant immunotherapy may improve long-
term survival.

The above studies have enrolled patients with LARC with at 
least one high-risk factor for recurrence, including cT3c-d/4, 
extramural venous invasion (EMVI), mesorectal fascia (MRF), 
N2, low-lying or rectal preservation that is not feasible through 
surgery, to explore the preliminary efficacy of LCRT-based 
TNT combined with ICIs as neoadjuvant therapy. The neoadju-
vant schemes used in these studies differ and include induction 
chemotherapy+CRT alone, combination with consolidation 
chemotherapy or CRT+consolidation chemotherapy. PD-1/
PD-L1 inhibitors could be used throughout the entire course of 
TNT or in one or two stages. However, many clinical issues, such 
as the optimal combination of CRT or TNT with PD-1/PD-L1 
inhibitors, the interval between preoperative radiotherapy and 
surgery, systemic treatment cycles and the uncertainty of the 
effect of the addition of PD-1/PD-L1 inhibitors on prolonging 
survival, still need to be verified by performing clinical trials 
with larger sample sizes. In view of the substantial increase in 
the pCR rate, clinicians could implement this regimen based on 
the specific conditions of the patient or recommend that patients 
participate in related clinical trials.

SCRT combined with immunotherapy
Recommendation 12: Patients can be treated with SCRT plus 
ICIs and 2‒6 cycles of CAPEOX before TME. The total duration 

of immunotherapy should not be more than 6 months (evidence 
quality: moderate; strength of the recommendation: strong).

SCRT followed by CAPEOX is also a standard treatment 
regimen for LARC. The UNION phase 2 prospective single-arm 
trial investigated the preliminary efficacy of SCRT followed by 
two cycles of CAPEOX chemotherapy combined with camreli-
zumab and TME for LARC.91 The pCR rate in the MSS/pMMR 
group was 46%, with an R0 resection rate of 100% and an anal 
preservation rate of 89%. Further phase 3 RCTs (UNION-III) 
included 231 patients with LARC, with 113 patients in the exper-
imental group receiving SCRT followed by two cycles of camrel-
izumab combined with CAPEOX as neoadjuvant therapy.92 
Patients in the control group received conventional concurrent 
CRT followed by two cycles of neoadjuvant CAPEOX therapy. 
The pCR rate in the experimental group was significantly higher 
than that in the control group (39.8% vs 15.3%), while the 
median EFS and OS were not reached after the 3-year follow-up. 
In addition, several phase 2 trials93–95 have employed a similar 
regimen, that is, SCRT followed by 2–4 cycles of PD-1/PD-L1 
inhibitor therapy combined with the CAPEOX or mFOLFOX6 
regimen as neoadjuvant therapy, and have achieved a pCR rate 
ranging from 37.5% to 58.5%.

The multicentre, open-label, single-arm phase 2 Averectal 
study93 evaluating the efficacy and safety of mFOLFOX6 
followed by six cycles of avelumab treatment for LARC indi-
cated a pCR rate of 37.5% and an MPR rate of 67.5%. The 
PERCAM study94 enrolled 32 patients with MSS LARC who 
received SCRT followed by two cycles of CAPEOX and six 
cycles of the PD-L1 inhibitor (envafolimab); the pCR rate was 
62.5%, and the MPR rate was 75%. Another single-centre, 
open-label RCT95 involved 111 patients with pMMR/MSS 
LARC who were randomised to receive SCRT followed by 
four cycles of tislelizumab plus CAPEOX (experimental group, 
n=53) or SCRT followed by four cycles of CAPEOX (control 
group, n=58). Among the 82 patients who received TME, the 
pCR rate was 58.5% (23/42) in the experimental group and 
37.5% (15/40) in the control group. The incidence of grade 3–4 
AEs was comparable between the two groups. In addition, a 
single-arm phase 2 trial96 explored the efficacy of CAPEOX plus 
six cycles of tislelizumab in combination with 5-fraction split-
course hypofractionated radiotherapy. TME was performed 2–4 
weeks after the end of the neoadjuvant treatment. Among the 
23 patients who underwent surgery, the pCR rate was 56.5%, 
and the R0 resection rate was 100%.

Some perspectives suggest that radiotherapy is delivered to 
the mesorectum and regional lymph nodes, which may damage 
T lymphocytes and lead to radiotherapy-induced fibrosis. Based 
on this consideration, an open-label, multicentre, phase 2 
trial97 98 enrolled patients with MSS/pMMR LARC who received 
lymph node-sparing modified SCRT (the irradiated target area 
included only the primary tumour, without the draining lymph 
nodes of the tumour) followed by four cycles of CAPEOX plus 
tislelizumab. A total of 46 patients, 80% of whom had positive 
lymph nodes, were enrolled. Among them, 33 patients under-
went surgery, with R0 resection, pCR and MPR rates of 100%, 
78.8% and 90.9%, respectively. Therefore, for patients with 
pMMR/MSS or MMR/MSI-unknown LARC, SCRT followed 
by immunotherapy and chemotherapy can be considered as 
a neoadjuvant therapy. Alternatively, patients can be recom-
mended for participation in similar clinical trials. However, the 
long-term survival benefits of this regimen remain unclear, and 
long-term follow-up data from confirmatory phase 3 trials are 
needed.
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Organ preservation for patients with pMMR/MSS LARC
Given that patients with pMMR/MSS or MMR/MSI-unknown 
LARC who are treated with immunotherapy achieve obvi-
ously lower pCR and cCR rates than those with dMMR/
MSI-H tumours, researchers have become more cautious about 
conducting explorations aimed at organ preservation in such 
patients. Hence, relevant clinical evidence is lacking. Clinicians 
should also be more cautious when implementing PD-1/PD-L1 
inhibitor-based regimens for organ preservation therapy. This 
section only provides recommendations for organ-sparing treat-
ment regimens for such patients. Other recommendations for 
organ-sparing therapy are the same as those for patients with 
dMMR/MSI-H LARC (see the ‘Organ preservation for patients 
with dMMR/MSI-H LARC’).

Recommendation 13: Patients with a strong desire for anal 
preservation can choose W&W after achieving cCR, while clini-
cians should fully inform them of the possibility of not achieving 
cCR (evidence quality: low; strength of the recommendation: 
strong).

Clinical trials aiming to investigate the W&W strategy or organ 
preservation are limited. Most studies use the CR (cCR+pCR) 
rate or survival indicators as the endpoint. Currently, phase 3 
clinical trials are lacking, and the relevant data are limited by 
considerable heterogeneity and small sample sizes. Nevertheless, 
LCRT combined with immunotherapy has shown great poten-
tial for organ preservation and prolonged survival. A single-arm 
phase 2 clinical trial75 included 23 patients with stage I–III MSS 
low rectal cancer (<5 cm from the anal verge) without risk 
factors to receive LCRT combined with sintilimab. The results 
revealed that the cCR rate was 43.5% (10/23). The overall anal 
preservation rate was 95.5% (21/22), whereas the rectal preser-
vation rate was 59.1% (13/22). Similarly, in another single-arm, 
open-label phase 2 trial,87 18 patients with very low rectal cancer 
(≤2 cm from the dentate line) who underwent LCRT were 
included. The 2-course PD-1 inhibitor regimen was added 2 
weeks after the first radiotherapy. After the end of radiotherapy, 
capecitabine or CAPEOX was administered, followed by a 
2-course PD-1 inhibitor treatment. A total of 7 patients (38.9%) 
achieved cCR, with an organ preservation rate of 61.1% and 
an anal preservation rate of 94.4% (17/18). Another phase 2 
RCT82 revealed that 44.8% of patients with LARC achieved CR 
after LCRT combined with immunotherapy. These patients have 
achieved preservation of important organs, such as the rectum 
and anus, but long-term survival data have not been disclosed.

The TORCH study, the first trial to explore the efficacy of 
SCRT combined with immunotherapy for organ preservation 
in patients with LARC, enrolled 130 patients with LARC who 
were randomly assigned 1:1 to the consolidation group (Group 
A) or the induction group (Group B).99 Patients in Group A 
received SCRT followed by six cycles of toripalimab combined 
with CAPEOX chemotherapy. Patients in Group B received two 
cycles of toripalimab plus CAPEOX followed by SCRT, after 
which four cycles of toripalimab plus CAPEOX were adminis-
tered as consolidation treatment. Among the 121 patients who 
were ultimately included in the analysis, the CR rate in Group 
A (n=62) reached 56.5% (15 cCR+20 pCR), whereas that in 
Group B (n=59) reached 54.2% (15 cCR+17 pCR). Patients in 
Group A had a higher cCR rate (43.5% vs 35.6%), suggesting 
that the consolidation neoadjuvant immunotherapy scheme may 
provide more opportunities for the W&W strategy and organ 
preservation.

In summary, LCRT or SCRT combined with ICIs could 
improve the rate of cCR and organ preservation. However, a 

consensus on whether the use of the W&W strategy will lead 
to an increased risk of distant metastasis or a reduced OS is still 
lacking. Clinicians should consider this strategy carefully after 
fully assessing the risk of disease recurrence. Therefore, inves-
tigators are encouraged to conduct additional clinical trials 
aimed at organ preservation strategies, with the W&W strategy 
or organ preservation rate as one of the study endpoints, with 
the hope that patients with LARC can achieve improved quality 
of life while prolonging their OS. According to clinical assess-
ment, contraindications for adopting a W&W strategy include: 
(1) rectal cancer with a high risk of local recurrence or distant 
metastasis; (2) intolerability to neoadjuvant therapy; (3) reluc-
tance toward or inability to accept the risks associated with 
W&W and (4) inability to adhere to close surveillance due to 
poor compliance. Additionally, patient preference must be 
respected, and treatment alternatives, follow-up protocols, as 
well as potential risks of recurrence and metastasis, should be 
thoroughly discussed with the patient.

Dual immunotherapy
Recommendation 14: Dual immunotherapy regimen is not 
recommended for neoadjuvant or organ-sparing therapy. 
Considering the possible benefits, patients may be recommended 
to actively participate in clinical trials (evidence quality: very 
low; strength of the recommendation: strong).

Current clinical trials involving dual immunotherapy as a 
neoadjuvant therapy for patients with pMMR/MSS LARC are 
scarce and have very small sample sizes. The NEST-1 study100 
enrolled 10 patients with CRC who received one dose of BOT 
(a CTLA-4 antibody) combined with two doses of BAL (a PD-1 
antibody). Among the 7 patients with MSS LARC, two experi-
enced grade 3 AEs, and only one achieved pCR. In the NEST-2 
study,101 the number of BAL treatment cycles was increased to 
four cycles. Among the 15 patients with MSS LARC, 6 achieved 
cCR, and 7 did not complete all four cycles. An interim analysis 
of the results of the CHINOREC study102 revealed that among 
the 10 patients with LARC who received nivolumab combined 
with ipilimumab treatment, 8 had grade 1–2 surgical complica-
tions, and no grade 3 surgical complications occurred.

Given that the number of AEs associated with dual immuno-
therapy for metastatic CRC is greater than that associated with 
single immunotherapy,42 103 104 caution is needed to determine 
whether patients with LARC need to be treated with dual immu-
notherapy. Due to the lack of efficacy data and the possibility 
of irAEs, dual immunotherapy is not recommended for these 
patients. Active participation in clinical trials is encouraged.

Local excision
Recommendation 15: After neoadjuvant ICIs, ycT1N0M0 or 
high motivation for anal preservation but difficult ycT2N0M0 
cases can receive LE through a careful MDT assessment. TME 
is recommended for ypT1–2 patients with a high risk for recur-
rence at baseline, whereas the W&W strategy is recommended 
for ypT0 patients after fully informing benefits and risks 
(evidence quality: very low; strength of the recommendation: 
strong).

Local excision (LE) methods, such as endoscopic resection or 
transanal resection, are the primary forms of radical treatment 
for early-stage rectal cancer. A systematic review and meta-
analysis that included 20 clinical trials and compared the onco-
logical outcomes of LE and TME in the treatment of early-stage 
rectal cancer revealed that105 LE is more suitable for patients 
with rectal cancer with no risk factors. Patients with rectal cancer 
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treated with LE who underwent monitoring of the clinical stage 
had a satisfactory therapeutic effect, with a 96.7% R0 resection 
rate, 93.0% 5-year DFS rate and 81.6% 5-year OS rate. Due to 
the ability to better preserve the structure and function of the 
rectum and anus than TME, the use of LE after neoadjuvant 
therapy is becoming increasingly common.

The milestone GRECCAR2 study106 enrolled 186 patients 
with cT2-3N0-1 rectal cancer. Among them, 145 responded well 
to neoadjuvant therapy and were randomly assigned to the LE 
and TME groups. No significant differences were observed in 
terms of the 5-year local recurrence rate, metastatic disease, OS 
or DFS between the two groups. The multicentre, randomised 
controlled, non-inferiority phase 3 TAU-TEM trial107 included 
patients with cT2-3abN0M0 rectal cancer. A total of 173 patients 
were randomly assigned to the neoadjuvant therapy combined 
with LE group or TME group. Ultimately, 82.7% (67/81) of 
patients in the neoadjuvant therapy combined with LE group 
achieved organ preservation, with a pCR rate of 44.3% (35/79). 
In addition, the CARTS trial108 enrolled 55 patients with cT1-
3N0M0 rectal cancer who underwent LE after receiving neoad-
juvant CRT, with an organ preservation rate of 63.6% (35/55). 
The long-term oncological outcomes were satisfactory, with a 
5-year local recurrence rate of 7.7%, a 5-year DFS rate of 81.6% 
and a 5-year OS rate of 82.8%.

The key to performing LE after neoadjuvant therapy is to 
identify suitable patients and closely follow them. Only patients 
with ycT1N0M0 tumours are recommended for the W&W 
strategy after receiving LE, which should be performed in high-
quality centres to ensure accurate pathological staging and good 
patient management. Studies have shown that neoadjuvant 
therapy containing PD-1 inhibitors can significantly promote 
tumour regression and increase the cCR rate and the percentage 
of patients managed with the W&W strategy. Thus, for patients 
with a small residual tumour after neoadjuvant therapy, the use 
of W&W after LE may be a safe and effective organ-preserving 
strategy. Currently, long-term follow-up data concerning the use 
of LE after neoadjuvant immunotherapy are lacking, but more 
clinical trials are encouraged.

Managing the safety of perioperative immunotherapy
While immunotherapy can improve the pCR and cCR rates, it 
can also induce a series of irAEs of different degrees. The time of 
occurrence, the organs involved and the clinical manifestations 
of irAEs are diverse. In addition, in patients with pMMR/MSS 
LARC, neoadjuvant immunotherapy is typically used in combi-
nation with chemotherapy and radiotherapy; consequently, 
irAEs may be confused with adverse reactions caused by radio-
therapy and chemotherapy. Clinicians should strive to identify 
irAEs more accurately and implement strict management of the 
whole treatment process.

Recommendation 16: Specific populations should be identified 
and undergo complete baseline examinations and irAE moni-
toring during neoadjuvant therapy. Particular attention should 
be given to immune-mediated myocarditis and pneumonitis, as 
both conditions are associated with high mortality (evidence 
quality: high; strength of the recommendation: strong).

The safety of immunotherapy is relatively good. According to 
multiple studies, most irAEs are grade 1/2, and the incidence of 
grade≥3 irAEs is relatively low. The immunotherapy regimen 
should be chosen carefully for patients who may be at potential 
risk of ICI-related toxicity or other unexpected toxicity, such as 
those who have undergone organ transplantation, are elderly 
or have autoimmune diseases (psoriasis, rheumatoid arthritis, 

etc).109–112 A comprehensive baseline evaluation can help identify 
patients at high risk of irAEs, including routine measurements of 
vital signs and physical examinations (particular attention to skin 
and mucosal conditions); haematological and biochemical tests 
(complete blood count, tests of liver and kidney function, and 
electrolyte levels); cardiac enzyme profile (a special emphasis on 
troponin I/T and creatine kinase-MB levels); thyroid function 
(thyroid stimulating hormone, FT3 and FT4 levels); adrenal 
cortical hormones (serum cortisol levels); pituitary function 
tests; ECG and echocardiography (patients with risk factors); 
pulmonary function; urinalysis; and infectious disease screening.

Several studies have shown that the development of irAEs in 
patients with rectal cancer treated with immunotherapy combined 
with radiotherapy and chemotherapy is related mainly to the endo-
crine system, liver, skin, gastrointestinal tract and skeletal muscular 
system. The irAEs can occur at any stage of immunotherapy but are 
usually delayed and long-lasting, and delayed irAEs may even occur 
1 year after the end of ICI treatment.113 Haematological toxicity is 
the most common AE, which is caused mainly by cytotoxic chemo-
therapeutic drugs and is often classified as a chemotherapy-related 
AE. Most irAEs can be detected in a timely manner through regular 
monitoring. Prior to treating an event, a differential analysis should 
be conducted to determine whether the event is an irAE, an AE 
caused by radiotherapy and chemotherapy, or a symptom of the 
disease itself. Although the incidence of immune myocarditis is 
low, it has a high mortality rate, and its clinical manifestations are 
nonspecific. In clinical practice, immune myocarditis can be detected 
early through regular monitoring of myocardial enzyme levels and 
ECG.114 Although pneumonia associated with ICIs occurs infre-
quently, when it occurs, the patient’s condition is often severe. New 
or worsening cough and difficulty breathing are the most common 
clinical symptoms of immune pneumonia and require sufficient clin-
ical attention and timely intervention.115

Recommendation 17: MDTs should be formed to address 
irAEs and improve the efficiency and accuracy of the diagnosis 
and treatment of irAEs (evidence quality: very low; strength of 
the recommendation: strong).

Unlike chemotherapeutic drugs, which act on metabolically active 
cells, irAEs can occur in any tissue or organ in the body. Many 
problems have been noted among surgeons, such as a lack of under-
standing and insufficient specialist experience. Therefore, an MDT 
that includes the departments of medical oncology, respiratory medi-
cine, rheumatology and immunology is recommended for scientific 
guidance and management. Through a multidimensional discussion 
of irAEs by an MDT, the diagnosis can be confirmed as soon as 
possible. The MDT can also provide organisational assurance and a 
platform for doctors of different specialties to jointly develop treat-
ment plans, allowing the quick determination of the best treatment 
strategy, shortening of the treatment time and improvements in the 
treatment effect.

Domestic and international guidelines for grading and classifica-
tion must be followed when dealing with irAEs, such as the 2024 
Chinese Society of Clinical Oncology Guidelines for the Manage-
ment of Immune Checkpoint Inhibitor-Associated Toxicity and 
the NCCN Guidelines.116–118 For irAEs of grade≥2, prompt MDT 
consultation involving oncology, relevant specialties (eg, cardiology, 
endocrinology, respiratory medicine), critical care and clinical phar-
macy is recommended. In patients whose immunotherapy was 
withheld due to irAEs, a comprehensive MDT evaluation should be 
conducted to assess the feasibility of resuming treatment. Particularly 
for pMMR/MSS patients, alternative treatment options are recom-
mended as the priority. MDT collaboration can fully leverage the 
advantages of experts from different disciplines to analyse and deter-
mine the patient’s condition from different perspectives, thereby 
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reducing the possibility of misdiagnosis. Therefore, forming manage-
ment opinions based on an MDT is the key to ameliorating irAEs.

Recommendation 18: Standardised handling of irAEs during 
neoadjuvant therapy may not typically affect surgical safety, but 
the risk of postoperative complications exists. Surgery after irAE 
recovery to grade ≤1 is recommended (evidence quality: very 
low; strength of the recommendation: strong).

In accordance with the Common Terminology Criteria for Adverse 
Events, grade 1 AEs do not require special treatment, and immuno-
therapy can be continued. For grade 2 adverse reactions of the skin 
and endocrine system, ICIs can be used continuously based on symp-
tomatic treatment. If the AEs persist, treatment should be discon-
tinued, and glucocorticoids should be used. For other systemic grade 
2 AEs, immunotherapy should be suspended until the symptoms 

Table 3  Summary of phase 3 clinical trials on immune checkpoint inhibitors for locally advanced rectal cancer

Study title 
(ClinicalTrials.gov ID) Phase Patients N Treatment

Primary 
endpoint Study start

Country of primary 
investigator

STELLAR II 
(NCT05484024)

III Locally advanced rectal 
adenocarcinoma, cT3–
T4N0/cT2–4N+, M0

588 Experimental arm: short-course 
radiotherapy followed by neoadjuvant 
chemotherapy and PD-1 inhibitor. 
Control arm: short-course radiotherapy 
followed by neoadjuvant chemotherapy.

CR August 2022 China

PKUCH R07 
(NCT06229041)

II/III T4b, or mrN2, or 
positive MRF, or positive 
EMVI rectal cancer

472 Experimental arm: 
Camrelizumab+Immunotherapy. Control 
arm: total neoadjuvant treatment.

pCR March 2023 China

MODIFI-RC-II 
(NCT06958432)

III Mid/low pMMR/MSS 
rectal cancer

430 Experimental: node-sparing 
radiotherapy plus chemotherapy 
and PD-1 inhibitor. Control arm: 
conventional radiotherapy plus 
chemotherapy and PD-1 inhibitor.

CR, EFS May 2025 China

NCT07277842 III Locally advanced low 
rectal adenocarcinoma, 
pMMR

382 Experimental arm: 
Serplulimab+FOLFOXIRI+Radiotherapy. 
Control arm: active comparator: 
CAPOX+Radiotherapy.

3 year EFS December 
2025

China

BFH-niCRT-04 
(NCT06312982)

III T1-2N1-2M0 or T3N0-
2M0, locally advanced 
rectal cancer

375 Experimental arm: NCRT, tislelizumab 
and CAPOX. Control arm: NCRT and 
CAPOX.

CR February 2024 China

NeoCaCRT-III 
(NCT06832917)

III Locally advanced rectal 
cancer, cT 3-T4/N+M0

238 Experimental arm: SCRT followed by 
AK104 plus chemotherapy. Control arm: 
Chemo only.

DFS March 2025 China

UNION (NCT04928807) III Resectable T3-4 and/or 
N+rectal cancer

231 Experimental arm: short course 
radiotherapy sequential camrelizumab 
and chemotherapy. Control arm: long-
term concurrent chemoradiotherapy and 
sequential chemotherapy.

pCR July 2021 China

PALACE Study 
(NCT07020247)

III Locally advanced rectal 
cancer

184 Experimental arm: total neoadjuvant 
chemoradiotherapy+Serplulimab. 
Control arm: total neoadjuvant 
chemoradiotherapy

pCR+cCR November 
2024

China

CHCRS-Immunity 
(NCT05215379)

III MSS ultra-low rectal 
cancer

180 Experimental arm: xintilimab 
injection. Control arm: neoadjuvant 
chemoradiation therapy

cCR October 2022 China

mRCAT-III 
(NCT06507371)

III cT3-4bN0/+M0, MSS 
middle and low rectal 
cancer

170 Experimental arm: participants will 
receive radiation with CAPOX and 
tislelizumab. Control arm: participants 
will receive radiation and CAPOX

pCR July 2024 China

PKUCH-R09 
(NCT06443671)

III Mid-high pMMR/MSS 
locally advanced rectal 
cancer

132 Experimental arm: Fruquintinib and 
Tislelizumab combined with mCapeOX. 
Control arm: CapeOX group

pCR June 2024 China

BASKETIII 
(NCT06791512)

III dMMR/MSI-H colorectal 
cancer

122 Experimental arm: neoadjuvant therapy 
of mFOLFOX6+Bevacizumab+PD-1 
monoclonal antibody. Control arm: 
neoadjuvant therapy of mFOLFOX6

DFS January 2025 China

PRECAM-R 
(NCT05752136)

III Locally advanced rectal 
cancer, cT2-4a N+, cT3/
T4a N0

108 Experimental arm: neoadjuvant 
chemoradiotherapy combined with 
immunotherapy and total mesorectal 
excision. Control arm: neoadjuvant 
chemoradiotherapy and total mesorectal 
excision

pCR April 2023 China

cCR, clinically complete response; CR, complete response; DFS, disease-free survival; dMMR, deficient mismatch repair; EFS, event-free survival; EMVI, extramural venous 
invasion; MRF, mesorectal fascia; MSI-H, microsatellite instability-high; MSS, microsatellite stability; NCRT, neoadjuvant chemoradiotherapy; pCR, pathological complete response; 
PD-1, programmed cell death protein-1; pMMR, proficient mismatch repair; SCRT, short-course radiotherapy.
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are alleviated. In the event of grade 3–4 AEs, the patient should 
receive glucocorticoid treatment, while immunotherapy should be 
suspended or even permanently discontinued. If the symptoms do 
not improve significantly or significantly worsen after 48–72 hours 
of glucocorticoid treatment, immunosuppressants, immunoglob-
ulin, plasma exchange and novel biological agents such as infliximab 
should be considered.

Most current guidelines recommend against restarting ICIs for all 
patients who develop grade 4 irAEs. For patients with grade 1–3 
AEs, the benefits of restarting ICI treatment should be re-evaluated 
after the irAEs are downgraded to grade 1. The final decision on 
restarting treatment should be made after a discussion by the MDT. 
No evidence has indicated that neoadjuvant immunotherapy affects 
the safety of surgery or increases the incidence of postoperative 
complications.119 120 However, surgery should be performed only 
after irAEs have resolved to ≤grade 1 and the risks are deemed 
manageable following an MDT assessment, with enhanced periop-
erative monitoring to ensure safety. Previous studies have shown 
that long-term use of glucocorticoids can increase the incidence of 
surgical site infections.121 However, patients with irAEs use gluco-
corticoids for only a short time before surgery, which may not have a 
significant effect on surgical outcomes.

While immunotherapy has good efficacy, it can also lead to 
irAEs. Although the prognosis of most irAEs is good, some may 
cause permanent damage to the patient and even lead to death. 
Clinicians should weigh the benefits and harms and carefully use 
immunotherapy based on a comprehensive consideration of the 
treatment needs and the patient’s own condition and wishes and 
closely monitor and address irAEs during treatment.

OUTLOOK
The modulatory effect of the gut microbiota on the efficacy of ICIs 
has emerged as a new research hotspot.122 Preliminary studies of 
advanced melanoma, non-small cell lung cancer and other cancer 
types have suggested that modulating the gut microbiome through 
faecal microbiota transplantation (FMT) may reverse resistance to 
immunotherapy and increase response rates.123–125 A notable phase 
II trial (ChiCTR2100046768) in refractory MSS metastatic CRC 
demonstrated that combining FMT with ICIs and anti-angiogenic 
therapy yielded promising survival benefits.126 However, in the field 
of LARC, relevant clinical evidence remains scarce. Furthermore, 
this consensus is based mainly on existing evidence obtained using 
PD-1/PD-L1 and CTLA-4 inhibitors.127–129 Although novel targets 
such as ‘lymphocyte-activation gene 3’ and ‘T-cell immunoreceptor 
with immunoglobulin and tyrosine-based inhibitory motif domains’ 
have shown great potential, this consensus was unable to include 
them because of the limited number of clinical trials in the perioper-
ative setting for LARC. We look forward to further clinical evidence 
to continuously improve treatment strategies in these related fields.

This consensus was formed by systematically searching and 
incorporating relevant literature published globally and using 
the internationally recognised Delphi method. We noticed that 
a significant portion of the high-quality studies included in the 
analysis were from the Chinese population (online supplemental 
appendix 2). This distribution reflects the active clinical research 
contributions of Chinese scholars in this field, but it may also 
constitute potential selection bias. In addition, all the experts 
who participated in Delphi voting and developed this consensus 
were from China. The final recommendation is influenced to 
some extent by the clinical practice model, drug accessibility and 
regional diagnosis and treatment experience in China (online 
supplemental appendix 4). Therefore, we suggest that interna-
tional peers make final decisions based on their local diagnostic 

and treatment guidelines, drug accessibility and the specific situ-
ation of patients when they refer to this consensus. We will invite 
globally renowned experts from North America, Europe, Asia, 
etc, with extensive clinical experience in this field to draw up the 
development of a further international version of the consensus.

This consensus has reviewed research data on the use of various 
ICIs to treat LARC. However, we must explicitly emphasise that the 
current evidence remains insufficient to support direct comparisons 
of the efficacy of different drugs. Most existing studies are single-arm, 
phase 2 trials and head-to-head RCTs that compare different ICIs are 
lacking. Additionally, considerable differences in the tumour stage, 
treatment regimens (number of immunotherapy cycles, chemother-
apeutic agents and radiotherapy modalities), and primary endpoints 
have been observed across studies. Thus, this consensus is primarily 
grounded in the overall strength of evidence for the use of ICIs to 
treat patients with dMMR/MSI-H LARC rather than being specific 
to any particular agent. Future trials should focus on comparing the 
relative efficacy of different ICIs through RCTs.

Rapid developments in medical technology have helped demon-
strate the great potential of ICIs in the perioperative and organ-
sparing treatment of LARC, but room for additional developments 
in the future still exists (table 3). First, the long-term survival data are 
limited. Additional multicentre clinical trials will provide a greater 
evidence base for the application of ICIs. Large-scale clinical trials can 
better evaluate the efficacy and safety of different treatment options 
and provide a more reliable basis for clinical decision-making. In 
addition, individualised treatment will be important in the future. 
An individualised treatment plan is developed based on the patient’s 
genetic signature, tumour biological characteristics and other factors 
to improve the pertinence and effectiveness of treatment. More-
over, the optimal combination of ICIs and other treatments still 
needs to be explored. Finally, optimising patient management is very 
important.90 130–132 In addition to pretreatment evaluations, moni-
toring during treatment and follow-up after treatment, timely detec-
tion and treatment of adverse reactions can improve patients’ quality 
of life. In conclusion, ICIs have great potential in the perioperative 
and organ-sparing treatment of LARC. In the future, continuous 
exploration and innovation are needed to improve treatment effi-
cacy and patients’ quality of life.

Author affiliations
1Department of General Surgery, Beijing Friendship Hospital, Capital Medical 
University, State Key Lab of Digestive Health, National Clinical Research Center for 
Digestive Diseases, Beijing, China
2Department of Radiation Oncology, Fudan University Shanghai Cancer Center, 
Shanghai, China
3Department of Gastrointestinal Oncology, Peking University Cancer Hospital and 
Institute, Beijing, China
4Department of Radiation Oncology, National Cancer Center/National Clinical 
Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences 
and Peking Union Medical College, Beijing, China
5Department of General Surgery, The Second Hospital of Hebei Medical University, 
Shijiazhuang, China
6Department of General Surgery, Peking Union Medical College Hospital, Chinese 
Academy of Medical Sciences and Peking Union Medical College, Beijing, China
7Department of Colorectal Surgery, Fudan University Shanghai Cancer Center, 
Shanghai, China
8Gastrointestinal Cancer Center, Unit III, Peking University Cancer Hospital & 
Institute; State Key Laboratory of Holistic Integrative Management of Gastrointestinal 
Cancers, Beijing, China
9Cancer Center, Union Hospital, Tongji Medical College, Huazhong University of 
Science and Technology, Wuhan, China
10Department of Colorectal Surgery, Changhai Hospital, Naval Medical University, 
Shanghai, China
11Department of Colorectal Surgery, Zhongshan Hospital Fudan University, Shanghai, 
China
12Department of Gastrointestinal Surgery, Union Hospital, Tongji Medical College, 
Huazhong University of Science and Technology, Wuhan, China

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

b
y g

u
est

 
o

n
 O

cto
b

er 23, 2026
 

h
ttp

://g
u

t.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
25 F

eb
ru

ary 2026. 
10.1136/g

u
tjn

l-2025-336979 o
n

 
G

u
t: first p

u
b

lish
ed

 as 

https://dx.doi.org/10.1136/gutjnl-2025-336979
https://dx.doi.org/10.1136/gutjnl-2025-336979
https://dx.doi.org/10.1136/gutjnl-2025-336979
https://dx.doi.org/10.1136/gutjnl-2025-336979
http://gut.bmj.com/


2115Yang Z, et al. Gut 2026;75:2102–2117. doi:10.1136/gutjnl-2025-336979

Guideline

13Department of Colorectal Surgery, Sun Yat-sen University Cancer Center, State Key 
Laboratory of Oncology in South China, Collaborative Innovation Center for Cancer 
Medicine, Sun Yat-sen University Cancer Center, Guangzhou, China
14Department of Gastrointestinal Surgery, Guangdong Provincial People’s Hospital, 
Guangdong Academy of Medical Sciences, Southern Medical University, Guangzhou, 
China
15Department of Colorectal Surgery, Sir Run Run Shaw Hospital, School of Medicine, 
Zhejiang University, Hangzhou, China
16Department of Gastrointestinal Surgery, Shandong Provincial Hospital Affiliated to 
Shandong First Medical University, Jinan, China
17Department of Medical Oncology, The Sixth Affiliated Hospital of Sun Yat-sen 
University, Guangzhou, China
18Department of Radiotherapy, The First Affiliated Hospital of Zhengzhou University, 
Provincial Key Laboratory of Radiation Medicine in Henan, Zhengzhou, China
19Department of Medical Oncology, Sun Yat-sen University Cancer Center, State Key 
Laboratory of Oncology in South China, Collaborative Innovation Center for Cancer 
Medicine, Sun Yat-sen University Cancer Center, Guangzhou, China
20Chinese medical association, Beijing, China

Correction notice  This article has been corrected since it published Online First. 
Affiliation number 10 was updated.

Collaborators  Zhang Zhongtao, Wang Zhenjun, Lan Ping, Gu Jin, Chi Pan, Yao 
Hongwei, Cui Long, Feng Bo, Wang Zheng, Han Jiagang, Li Ming, Wang Zhenning, 
Wang Ziqiang, Du Xiaohui, Ye Shengwei, Lin Moubin, Lu Yun, Wang Guiying, Tong 
Weidong, Li Yongxiang, He Xianli, Xiao Yi, Zhang Wei, Wang Ximo, Wang Xishan, Xu 
Jianmin, Gao Feng, Ye Yingjiang, Han Fanghai, Dong Ming, Feng Yong, Yuan Weitang, 
Dai Yong, Liu Tongjun, Qian Qun, Xiao Gang, Fu Chuangang, Huang Zhongcheng, 
Lin Jianjiang.

Contributors  ZZ was the lead author and the chairman of the Chinese Society of 
Colorectal Surgery, supervised planning, conduct and reporting of this guidance. ZY, 
FX, JL, JJ, GW, GL, XL, AW, TZ, WZ, JX, KT, PD and YL did a systematic review, written 
initial draft, statements and the manuscript. ZZ, HY, ZZ and R-HX were the senior 
authors of this guidance, reviewed and edited the manuscript. YX, ZS, LL, YD and XW 
were the members of the writing team, collected and analysed the references. All 
authors reviewed and apprised the evidence, participated in voting and discussions 
in Delphi rounds and added their opinions which formed part of discussions in the 
manuscript. All authors contributed substantially to all aspects of the preparation of 
this manuscript.

Funding  This work was supported by the Non-communicable Chronic Diseases-
National Science and Technology Major Project (2024ZD0520302), Beijing Hospitals 
Authority Clinical Medicine Development of special funding support (ZLRK202302) 
and National Natural Science Foundation of China (No. 82202884).

Competing interests  None declared.

Patient consent for publication  Not applicable.

Ethics approval  Not applicable.

Provenance and peer review  Not commissioned; externally peer reviewed.

Author note  For any questions or requests regarding this guideline, please contact 
the main contact – Hongwei Yao (​yaohongwei@​ccmu.​edu.​cn).

Supplemental material  This content has been supplied by the author(s). 
It has not been vetted by BMJ Publishing Group Limited (BMJ) and may not 
have been peer-reviewed. Any opinions or recommendations discussed are 
solely those of the author(s) and are not endorsed by BMJ. BMJ disclaims all 
liability and responsibility arising from any reliance placed on the content. 
Where the content includes any translated material, BMJ does not warrant the 
accuracy and reliability of the translations (including but not limited to local 
regulations, clinical guidelines, terminology, drug names and drug dosages), and 
is not responsible for any error and/or omissions arising from translation and 
adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: https://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Zhengyang Yang https://orcid.org/0000-0002-2640-9619
GuoLe Lin https://orcid.org/0000-0001-6225-3028
Xinxiang Li https://orcid.org/0000-0003-1648-5930
JianMin Xu https://orcid.org/0000-0001-5441-8240
Kaixiong Tao https://orcid.org/0000-0003-4913-3704
Yong Li https://orcid.org/0000-0003-1799-4841
Zhongtao Zhang https://orcid.org/0000-0002-4718-6821

REFERENCES
	 1	 Bray F, Laversanne M, Sung H, et al. Global cancer statistics 2022: GLOBOCAN 

estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA 
Cancer J Clin 2024;74:229–63. 

	 2	 Kothari A, White MG, Peacock O, et al. Pathological response following 
neoadjuvant immunotherapy in mismatch repair-deficient/microsatellite 
instability-high locally advanced, non-metastatic colorectal cancer. Br J Surg 
2022;109:489–92. 

	 3	 De Paoli A, Innocente R, Buonadonna A, et al. Neoadjuvant therapy of rectal cancer 
new treatment perspectives. Tumori 2004;90:373–8. 

	 4	 Deng Y, Chi P, Lan P, et al. Modified FOLFOX6 With or Without Radiation Versus 
Fluorouracil and Leucovorin With Radiation in Neoadjuvant Treatment of Locally 
Advanced Rectal Cancer: Initial Results of the Chinese FOWARC Multicenter, Open-
Label, Randomized Three-Arm Phase III Trial. J Clin Oncol 2016;34:3300–7. 

	 5	 Watch C, Wait Database Research Cooperation Group. Chinese expert consensus 
on the watch and wait strategy in rectal cancer patients after neoadjuvant 
treatment(2024 version). Chinese Journal of Gastrointestinal Surgery 
2024;27:301–15.

	 6	 Rödel C, Liersch T, Becker H, et al. Preoperative chemoradiotherapy and 
postoperative chemotherapy with fluorouracil and oxaliplatin versus fluorouracil 
alone in locally advanced rectal cancer: initial results of the German CAO/ARO/AIO-
04 randomised phase 3 trial. Lancet Oncol 2012;13:679–87. 

	 7	 Paun BC, Cassie S, MacLean AR, et al. Postoperative complications following surgery 
for rectal cancer. Ann Surg 2010;251:807–18. 

	 8	 Lange MM, Maas CP, Marijnen CAM, et al. Urinary dysfunction after rectal cancer 
treatment is mainly caused by surgery. Br J Surg 2008;95:1020–8. 

	 9	 Hendren SK, O’Connor BI, Liu M, et al. Prevalence of Male and Female 
Sexual Dysfunction Is High Following Surgery for Rectal Cancer. Ann Surg 
2005;242:212–23. 

	 10	 Juul T, Ahlberg M, Biondo S, et al. Low anterior resection syndrome and quality of 
life: an international multicenter study. Dis Colon Rectum 2014;57:585–91. 

	 11	 Stelloo E, Jansen AML, Osse EM, et al. Practical guidance for mismatch repair-
deficiency testing in endometrial cancer. Ann Oncol 2017;28:96–102. 

	 12	 Petrelli F, Ghidini M, Ghidini A, et al. Outcomes Following Immune Checkpoint 
Inhibitor Treatment of Patients With Microsatellite Instability-High Cancers: A 
Systematic Review and Meta-analysis. JAMA Oncol 2020;6:1068–71. 

	 13	 Li J, Wu C, Hu H, et al. Remodeling of the immune and stromal cell compartment 
by PD-1 blockade in mismatch repair-deficient colorectal cancer. Cancer Cell 
2023;41:1152–69. 

	 14	 Lorenzi M, Amonkar M, Zhang J, et al. Epidemiology of Microsatellite Instability 
High (MSI-H) and Deficient Mismatch Repair (dMMR) in Solid Tumors: A Structured 
Literature Review. J Oncol 2020;2020:1–17. 

	 15	 Gutierrez C, Ogino S, Meyerhardt JA, et al. The Prevalence and Prognosis 
of Microsatellite Instability-High/Mismatch Repair-Deficient Colorectal 
Adenocarcinomas in the United States. JCO Precis Oncol 2023;7:e2200179. 

	 16	 Zang Y-S, Dai C, Xu X, et al. Comprehensive analysis of potential immunotherapy 
genomic biomarkers in 1000 Chinese patients with cancer. Cancer Med 
2019;8:4699–708. 

	 17	 Zhou C, Cheng X, Tu S. Current status and future perspective of immune checkpoint 
inhibitors in colorectal cancer. Cancer Lett 2021;521:119–29. 

	 18	 Fan A, Wang B, Wang X, et al. Immunotherapy in colorectal cancer: current 
achievements and future perspective. Int J Biol Sci 2021;17:3837–49. 

	 19	 Ganesh K, Stadler ZK, Cercek A, et al. Immunotherapy in colorectal cancer: rationale, 
challenges and potential. Nat Rev Gastroenterol Hepatol 2019;16:361–75. 

	 20	 Overman MJ, Lonardi S, Wong KYM, et al. Durable Clinical Benefit With Nivolumab 
Plus Ipilimumab in DNA Mismatch Repair-Deficient/Microsatellite Instability-High 
Metastatic Colorectal Cancer. J Clin Oncol 2018;36:773–9. 

	 21	 Wong CC, Yu J. Gut microbiota in colorectal cancer development and therapy. Nat 
Rev Clin Oncol 2023;20:429–52. 

	 22	 Teng H, Wang Y, Sui X, et al. Gut microbiota-mediated nucleotide synthesis 
attenuates the response to neoadjuvant chemoradiotherapy in rectal cancer. Cancer 
Cell 2023;41:124–38. 

	 23	 Lu Y, Yuan X, Wang M, et al. Gut microbiota influence immunotherapy responses: 
mechanisms and therapeutic strategies. J Hematol Oncol 2022;15:47. 

	 24	 Golden EB, Apetoh L. Radiotherapy and immunogenic cell death. Semin Radiat Oncol 
2015;25:11–7. 

	 25	 Herrera FG, Bourhis J, Coukos G. Radiotherapy combination opportunities leveraging 
immunity for the next oncology practice. CA A Cancer J Clinicians 2017;67:65–85. 

	 26	 Topalian SL, Taube JM, Pardoll DM. Neoadjuvant checkpoint blockade for cancer 
immunotherapy. Science 2020;367:eaax0182. 

	 27	 Guyatt G, Oxman AD, Akl EA, et al. GRADE guidelines: 1. Introduction—GRADE 
evidence profiles and summary of findings tables. J Clin Epidemiol 2011;64:383–94. 

	 28	 Chinese Society of Colorectal Surgery CSoS, Chinese Medical Association. 
Multidisciplinary team (MDT) diagnosis and treatment model for colorectal cancer: 
Chinese experts consensus. Chinese Journal of Practical Surgery 2024;44:1–16.

	 29	 Benson AB, Venook AP, Al-Hawary MM, et al. Colon Cancer, Version 2.2021, NCCN 
Clinical Practice Guidelines in Oncology. J Natl Compr Canc Netw 2021;19:329–59. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

b
y g

u
est

 
o

n
 O

cto
b

er 23, 2026
 

h
ttp

://g
u

t.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
25 F

eb
ru

ary 2026. 
10.1136/g

u
tjn

l-2025-336979 o
n

 
G

u
t: first p

u
b

lish
ed

 as 

https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-2640-9619
https://orcid.org/0000-0001-6225-3028
https://orcid.org/0000-0003-1648-5930
https://orcid.org/0000-0001-5441-8240
https://orcid.org/0000-0003-4913-3704
https://orcid.org/0000-0003-1799-4841
https://orcid.org/0000-0002-4718-6821
http://dx.doi.org/10.3322/caac.21834
http://dx.doi.org/10.3322/caac.21834
http://dx.doi.org/10.1093/bjs/znac050
http://dx.doi.org/10.1177/030089160409000402
http://dx.doi.org/10.1200/JCO.2016.66.6198
http://dx.doi.org/10.1016/S1470-2045(12)70187-0
http://dx.doi.org/10.1097/SLA.0b013e3181dae4ed
http://dx.doi.org/10.1002/bjs.6126
http://dx.doi.org/10.1097/01.sla.0000171299.43954.ce
http://dx.doi.org/10.1097/DCR.0000000000000116
http://dx.doi.org/10.1093/annonc/mdw542
http://dx.doi.org/10.1001/jamaoncol.2020.1046
http://dx.doi.org/10.1016/j.ccell.2023.04.011
http://dx.doi.org/10.1155/2020/1807929
http://dx.doi.org/10.1200/PO.22.00179
http://dx.doi.org/10.1002/cam4.2381
http://dx.doi.org/10.1016/j.canlet.2021.07.023
http://dx.doi.org/10.7150/ijbs.64077
http://dx.doi.org/10.1038/s41575-019-0126-x
http://dx.doi.org/10.1200/JCO.2017.76.9901
http://dx.doi.org/10.1038/s41571-023-00766-x
http://dx.doi.org/10.1038/s41571-023-00766-x
http://dx.doi.org/10.1016/j.ccell.2022.11.013
http://dx.doi.org/10.1016/j.ccell.2022.11.013
http://dx.doi.org/10.1186/s13045-022-01273-9
http://dx.doi.org/10.1016/j.semradonc.2014.07.005
http://dx.doi.org/10.3322/caac.21358
http://dx.doi.org/10.1126/science.aax0182
http://dx.doi.org/10.1016/j.jclinepi.2010.04.026
http://dx.doi.org/10.6004/jnccn.2021.0012
http://gut.bmj.com/


2116 Yang Z, et al. Gut 2026;75:2102–2117. doi:10.1136/gutjnl-2025-336979

Guideline

	 30	 Chinese Society of Oncology CMA. Chinese protocol of diagnosis and treatment of 
colorectal cancer of the National Health Commission(2023 edition). Chinese Journal 
of Practical Surgery 2023;43:602–30.

	 31	 GGotCoCCCA A. The Chinese expert consensus on clinical diagnosis ， treatment 
and pedigree management of hereditary colorectal cancer. Journal of Practical 
Oncology 2018;33:3–16.

	 32	 André T, Shiu K-K, Kim TW, et al. Pembrolizumab in Microsatellite-Instability-High 
Advanced Colorectal Cancer. N Engl J Med 2020;383:2207–18. 

	 33	 Le DT, Uram JN, Wang H, et al. PD-1 Blockade in Tumors with Mismatch-Repair 
Deficiency. N Engl J Med 2015;372:2509–20. 

	 34	 Luchini C, Bibeau F, Ligtenberg MJL, et al. ESMO recommendations on microsatellite 
instability testing for immunotherapy in cancer, and its relationship with PD-1/PD-L1 
expression and tumour mutational burden: a systematic review-based approach. 
Ann Oncol 2019;30:1232–43. 

	 35	 Vikas P, Messersmith H, Compton C, et al. Mismatch Repair and Microsatellite 
Instability Testing for Immune Checkpoint Inhibitor Therapy: ASCO Endorsement of 
College of American Pathologists Guideline. J Clin Oncol 2023;41:1943–8. 

	 36	 Ding K-F, Chen G, Ye Y, et al. Preoperative (neoadjuvant) therapy with tislelizumab 
for locally advanced colorectal cancer with high microsatellite instability or deficient 
mismatch repair: An open-label, single-arm, multicenter phase II study. JCO 
2024;42:3599. 

	 37	 Hu H, Kang L, Zhang J, et al. Neoadjuvant PD-1 blockade with toripalimab, with 
or without celecoxib, in mismatch repair-deficient or microsatellite instability-
high, locally advanced, colorectal cancer (PICC): a single-centre, parallel-group, 
non-comparative, randomised, phase 2 trial. Lancet Gastroenterol Hepatol 
2022;7:38–48. 

	 38	 Ludford K, Ho WJ, Thomas JV, et al. Neoadjuvant Pembrolizumab in Localized 
Microsatellite Instability High/Deficient Mismatch Repair Solid Tumors. J Clin Oncol 
2023;41:2181–90. 

	 39	 Shiu K-K, Jiang Y, Saunders M, et al. NEOPRISM-CRC: Neoadjuvant pembrolizumab 
stratified to tumour mutation burden for high risk stage 2 or stage 3 deficient-MMR/
MSI-high colorectal cancer. JCO 2024;42:LBA3504. 

	 40	 Chalabi M, Fanchi LF, Dijkstra KK, et al. Neoadjuvant immunotherapy leads to 
pathological responses in MMR-proficient and MMR-deficient early-stage colon 
cancers. Nat Med 2020;26:566–76. 

	 41	 Pfeiffer P, Andersen PV, Salomon S, et al. Short course immunotherapy as curative-
intent treatment in stage I-III dMMR rectal cancer. JCO 2024;42:121. 

	 42	 Xu R-H, Wang F, Chen G, et al. Neoadjuvant treatment of IBI310 (anti-CTLA-4 
antibody) plus sintilimab (anti-PD-1 antibody) in patients with microsatellite 
instability-high/mismatch repair-deficient colorectal cancer: Results from a 
randomized, open-labeled, phase Ib study. JCO 2024;42:3505. 

	 43	 Han K, Tang J-H, Liao L-E, et al. Neoadjuvant Immune Checkpoint Inhibition 
Improves Organ Preservation in T4bM0 Colorectal Cancer With Mismatch 
Repair Deficiency: A Retrospective Observational Study. Dis Colon Rectum 
2023;66:e996–1005. 

	 44	 Wang Q-X, Xiao B-Y, Cheng Y, et al. Anti-PD-1-based immunotherapy as curative-
intent treatment in dMMR/MSI-H rectal cancer: A multicentre cohort study. Eur J 
Cancer 2022;174:176–84. 

	 45	 Yang R, Wu T, Yu J, et al. Locally advanced rectal cancer with dMMR/MSI-H may be 
excused from surgery after neoadjuvant anti-PD-1 monotherapy: a multiple-center, 
cohort study. Front Immunol 2023;14:1182299. 

	 46	 Hu H, Zhang J, Xie X, et al. 542P Long-term outcomes of neoadjuvant toripalimab 
with or without celecoxib in patients with dMMR/MSI-H locally advanced colorectal 
cancer: 3-month treatment cohort of the randomized phase II PICC trial. Ann Oncol 
2024;35:S452–3. 

	 47	 de la Fouchardiere C, Zaanan A, Cohen R, et al. 504O IMHOTEP Phase II trial of 
neoadjuvant pembrolizumab in dMMR/MSI tumors: Results of the colorectal cancer 
cohort. Ann Oncol 2024;35:S429. 

	 48	 Qvortrup C, Justesen TF, Tarpgaard LS, et al. Single-cycle neoadjuvant pembrolizumab 
in patients with stage I-III MMR-deficient colon cancer: Final analysis of the RESET-C 
study. JCO 2025;43:19. 

	 49	 Lian Y, Su C, Zhao R, et al. Neoadjuvant PD-1 blockade in mismatch repair-deficient 
or microsatellite instability-high, locally advanced and resectable colorectal cancer: A 
retrospective real-world analysis. JCO 2025;43:185. 

	 50	 Sinicrope FA, Ou F-S, Zemla T, et al. Randomized trial of standard chemotherapy 
alone or combined with atezolizumab as adjuvant therapy for patients with stage 
III colon cancer and deficient mismatch repair (ATOMIC, Alliance A021502). JCO 
2019;37:e15169. 

	 51	 Benson AB, Venook AP, Al-Hawary MM, et al. Rectal Cancer, Version 2.2022, 
NCCN Clinical Practice Guidelines in Oncology. J Natl Compr Canc Netw 
2022;20:1139–67. 

	 52	 Benson AB, Venook AP, Adam M, et al. NCCN Guidelines® Insights: Rectal Cancer, 
Version 3.2024. J Natl Compr Canc Netw 2024;22:366–75. 

	 53	 Cercek A, Lumish M, Sinopoli J, et al. PD-1 Blockade in Mismatch Repair-Deficient. 
Locally Advanced Rectal Cancer N Engl J Med 2022;386:2363–76. 

	 54	 Cercek A, Sinopoli JC, Shia J, et al. Durable complete responses to PD-1 
blockade alone in mismatch repair deficient locally advanced rectal cancer. JCO 
2024;42:LBA3512. 

	 55	 Chen G, Jin Y, Guan W-L, et al. Neoadjuvant PD-1 blockade with sintilimab in 
mismatch-repair deficient, locally advanced rectal cancer: an open-label, single-
centre phase 2 study. Lancet Gastroenterol Hepatol 2023;8:422–31. 

	 56	 Williams CJM, Peddle AM, Kasi PM, et al. Neoadjuvant immunotherapy for dMMR 
and pMMR colorectal cancers: therapeutic strategies and putative biomarkers of 
response. Nat Rev Clin Oncol 2024;21:839–51. 

	 57	 Emiloju OE, Sinicrope FA. Neoadjuvant Immune Checkpoint Inhibitor Therapy for 
Localized Deficient Mismatch Repair Colorectal Cancer. JAMA Oncol 2023;9:1708. 

	 58	 NCCN Guidelines® Insights: Rectal Cancer, Version 3.2024. NCCN; 2024.
	 59	 Zhang X, Lin Z, Feng Y, et al. J Nucl Med 2024;65:1548–56. 
	 60	 Pei J, Xu H, Dong Q, et al. Applicability of cCR assessment criteria in pMMR rectal 

cancer patients treated with neoadjuvant chemoradiotherapy combined with 
immunotherapy. Int J Surg 2025;111:6604–13. 

	 61	 Xie Y, Lin J, Zhang N, et al. Prevalent Pseudoprogression and Pseudoresidue 
in Patients With Rectal Cancer Treated With Neoadjuvant Immune Checkpoint 
Inhibitors. J Natl Compr Canc Netw 2023;21:133–42. 

	 62	 Cercek A, Foote MB, Rousseau B, et al. Nonoperative Management of Mismatch 
Repair–Deficient Tumors. N Engl J Med 2025;392:2297–308. 

	 63	 Yu J-H, Liao L-E, Xiao B-Y, et al. Long-Term Outcomes of dMMR/MSI-H Rectal Cancer 
Treated With Anti–PD-1–Based Immunotherapy as Curative-Intent Treatment. J Natl 
Compr Canc Netw 2024;22. 

	 64	 Cornejo CM, Haun P, English J III, et al. Immune checkpoint inhibitors and the 
development of granulomatous reactions. J Am Acad Dermatol 2019;81:1165–75. 

	 65	 Danlos F-X, Pagès C, Baroudjian B, et al. Nivolumab-Induced Sarcoid-Like 
Granulomatous Reaction in a Patient With Advanced Melanoma. Chest 
2016;149:e133–6. 

	 66	 Tetzlaff MT, Nelson KC, Diab A, et al. Granulomatous/sarcoid-like lesions associated 
with checkpoint inhibitors: a marker of therapy response in a subset of melanoma 
patients. J Immunother Cancer 2018;6:14. 

	 67	 Cascone T, Weissferdt A, Godoy MCB, et al. Nodal immune flare mimics nodal 
disease progression following neoadjuvant immune checkpoint inhibitors in non-
small cell lung cancer. Nat Commun 2021;12:5045. 

	 68	 Garcia-Aguilar J, Patil S, Gollub MJ, et al. Organ Preservation in Patients With 
Rectal Adenocarcinoma Treated With Total Neoadjuvant Therapy. J Clin Oncol 
2022;40:2546–56. 

	 69	 Verheij FS, Omer DM, Williams H, et al. Long-Term Results of Organ Preservation in 
Patients With Rectal Adenocarcinoma Treated With Total Neoadjuvant Therapy: The 
Randomized Phase II OPRA Trial. J Clin Oncol 2024;42:500–6. 

	 70	 Jing Y, Yang J, Johnson DB, et al. Harnessing big data to characterize immune-related 
adverse events. Nat Rev Clin Oncol 2022;19:269–80. 

	 71	 Suijkerbuijk KPM, van Eijs MJM, van Wijk F, et al. Clinical and translational attributes 
of immune-related adverse events. Nat Cancer 2024;5:557–71. 

	 72	 Fokas E, Allgäuer M, Polat B, et al. Randomized Phase II Trial of Chemoradiotherapy 
Plus Induction or Consolidation Chemotherapy as Total Neoadjuvant Therapy for 
Locally Advanced Rectal Cancer: CAO/ARO/AIO-12. JCO 2019;37:3212–22. 

	 73	 Conroy T, Bosset J-F, Etienne P-L, et al. Neoadjuvant chemotherapy with FOLFIRINOX 
and preoperative chemoradiotherapy for patients with locally advanced rectal cancer 
(UNICANCER-PRODIGE 23): a multicentre, randomised, open-label, phase 3 trial. 
Lancet Oncol 2021;22:702–15. 

	 74	 Bahadoer RR, Dijkstra EA, van Etten B, et al. Short-course radiotherapy followed 
by chemotherapy before total mesorectal excision (TME) versus preoperative 
chemoradiotherapy, TME, and optional adjuvant chemotherapy in locally advanced 
rectal cancer (RAPIDO): a randomised, open-label, phase 3 trial. Lancet Oncol 
2021;22:29–42. 

	 75	 Jin J, Tang Y, Hu C, et al. Multicenter, Randomized, Phase III Trial of Short-Term 
Radiotherapy Plus Chemotherapy Versus Long-Term Chemoradiotherapy in Locally 
Advanced Rectal Cancer (STELLAR). J Clin Oncol 2022;40:1681–92. 

	 76	 Salvatore L, Bensi M, Corallo S, et al. Phase II study of preoperative (PREOP) 
chemoradiotherapy (CTRT) plus avelumab (AVE) in patients (PTS) with locally 
advanced rectal cancer (LARC): The AVANA study. JCO 2021;39:3511. 

	 77	 Bando H, Tsukada Y, Inamori K, et al. Preoperative Chemoradiotherapy plus 
Nivolumab before Surgery in Patients with Microsatellite Stable and Microsatellite 
Instability-High Locally Advanced Rectal Cancer. Clin Cancer Res 2022;28:1136–46. 

	 78	 George TJ, Yothers G, Jacobs SA, et al. Phase II study of durvalumab following 
neoadjuvant chemoRT in operable rectal cancer: NSABP FR-2. JCO 2022;40:99. 

	 79	 Tamberi S, Grassi E, Zingaretti C, et al. A phase II study of capecitabine plus 
concomitant radiation therapy followed by durvalumab (MEDI4736) as preoperative 
treatment in rectal cancer: PANDORA study final results. JCO 2022;40:LBA3513. 

	 80	 Yang Y, Pang K, Lin G, et al. Neoadjuvant long-course chemoradiation plus PD1 
blockade for locally advanced rectal cancer: Results of a phase 2, open-label, 
randomized controlled trial. JCO 2024;42:3611. 

	 81	 Carrasco J, Schröder D, Sinapi I, et al. 397P R-IMMUNE interim analysis: A phase 
Ib/II study to evaluate safety and efficacy of atezolizumab combined with radio-
chemotherapy in a preoperative setting for patients with localized rectal cancer. Ann 
Oncol 2021;32:S537. 

	 82	 Xiao W-W, Chen G, Gao Y-H, et al. Effect of neoadjuvant chemoradiotherapy with 
or without PD-1 antibody sintilimab in pMMR locally advanced rectal cancer: A 
randomized clinical trial. Cancer Cell 2024;42:1570–81. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

b
y g

u
est

 
o

n
 O

cto
b

er 23, 2026
 

h
ttp

://g
u

t.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
25 F

eb
ru

ary 2026. 
10.1136/g

u
tjn

l-2025-336979 o
n

 
G

u
t: first p

u
b

lish
ed

 as 

http://dx.doi.org/10.1056/NEJMoa2017699
http://dx.doi.org/10.1056/NEJMoa1500596
http://dx.doi.org/10.1093/annonc/mdz116
http://dx.doi.org/10.1200/JCO.22.02462
http://dx.doi.org/10.1200/JCO.2024.42.16_suppl.3599
http://dx.doi.org/10.1016/S2468-1253(21)00348-4
http://dx.doi.org/10.1200/JCO.22.01351
http://dx.doi.org/10.1200/JCO.2024.42.17_suppl.LBA3504
http://dx.doi.org/10.1038/s41591-020-0805-8
http://dx.doi.org/10.1200/JCO.2024.42.3_suppl.121
http://dx.doi.org/10.1200/JCO.2024.42.16_suppl.3505
http://dx.doi.org/10.1097/DCR.0000000000002466
http://dx.doi.org/10.1016/j.ejca.2022.07.016
http://dx.doi.org/10.1016/j.ejca.2022.07.016
http://dx.doi.org/10.3389/fimmu.2023.1182299
http://dx.doi.org/10.1016/j.annonc.2024.08.611
http://dx.doi.org/10.1016/j.annonc.2024.08.573
http://dx.doi.org/10.1200/JCO.2025.43.4_suppl.19
http://dx.doi.org/10.1200/JCO.2025.43.4_suppl.185
http://dx.doi.org/10.1200/JCO.2019.37.15_suppl.e15169
http://dx.doi.org/10.6004/jnccn.2022.0051
http://dx.doi.org/10.6004/jnccn.2024.0041
http://dx.doi.org/10.1056/NEJMoa2201445
http://dx.doi.org/10.1200/JCO.2024.42.17_suppl.LBA3512
http://dx.doi.org/10.1016/S2468-1253(22)00439-3
http://dx.doi.org/10.1038/s41571-024-00943-6
http://dx.doi.org/10.1001/jamaoncol.2023.3323
http://dx.doi.org/10.2967/jnumed.124.267581
http://dx.doi.org/10.1097/JS9.0000000000002795
http://dx.doi.org/10.6004/jnccn.2022.7071
http://dx.doi.org/10.1056/NEJMoa2404512
http://dx.doi.org/10.6004/jnccn.2023.7096
http://dx.doi.org/10.6004/jnccn.2023.7096
http://dx.doi.org/10.1016/j.jaad.2018.07.051
http://dx.doi.org/10.1016/j.chest.2015.10.082
http://dx.doi.org/10.1186/s40425-018-0323-0
http://dx.doi.org/10.1038/s41467-021-25188-0
http://dx.doi.org/10.1200/JCO.22.00032
http://dx.doi.org/10.1200/JCO.23.01208
http://dx.doi.org/10.1038/s41571-021-00597-8
http://dx.doi.org/10.1038/s43018-024-00730-3
http://dx.doi.org/10.1200/JCO.19.00308
http://dx.doi.org/10.1016/S1470-2045(21)00079-6
http://dx.doi.org/10.1016/S1470-2045(20)30555-6
http://dx.doi.org/10.1200/JCO.21.01667
http://dx.doi.org/10.1200/JCO.2021.39.15_suppl.3511
http://dx.doi.org/10.1158/1078-0432.CCR-21-3213
http://dx.doi.org/10.1200/JCO.2022.40.4_suppl.099
http://dx.doi.org/10.1200/JCO.2022.40.17_suppl.LBA3513
http://dx.doi.org/10.1200/JCO.2024.42.16_suppl.3611
http://dx.doi.org/10.1016/j.annonc.2021.08.919
http://dx.doi.org/10.1016/j.annonc.2021.08.919
http://dx.doi.org/10.1016/j.ccell.2024.07.004
http://gut.bmj.com/


2117Yang Z, et al. Gut 2026;75:2102–2117. doi:10.1136/gutjnl-2025-336979

Guideline

	 83	 Li Y, Pan C, Gao Y, et al. Total Neoadjuvant Therapy With PD-1 Blockade for High-Risk 
Proficient Mismatch Repair Rectal Cancer. JAMA Surg 2024;159:529. 

	 84	 Capdevila Castillon J, Alonso V, Macias Declara I, et al. 595P The DUREC 
trial: Durvalumab plus total neoadjuvant therapy in locally advanced rectal 
cancer - a multicenter, single-arm, phase II study (GEMCAD-1703). Ann Oncol 
2023;34:S430–1. 

	 85	 Rahma OE, Yothers G, Hong TS, et al. Use of Total Neoadjuvant Therapy for Locally 
Advanced Rectal Cancer: Initial Results From the Pembrolizumab Arm of a Phase 2 
Randomized Clinical Trial. JAMA Oncol 2021;7:1225–30. 

	 86	 George TJ, Yothers G, Rahma OE, et al. Long-term results from NRG-GI002: A phase 
II clinical trial platform using total neoadjuvant therapy (TNT) in locally advanced 
rectal cancer (LARC). JCO 2023;41:7. 

	 87	 The safety and efficacy of programmed death protein-1 inhibitors combined with 
neoadjuvant chemoradiotherapy in the treatment of microsatellite-stable very low 
rectal cancer. Chinese Journal of Gastrointestinal Surgery 2022;25:250.

	 88	 Yang Z, Gao J, Zheng J, et al. Efficacy and safety of PD-1 blockade plus long-course 
chemoradiotherapy in locally advanced rectal cancer (NECTAR): a multi-center phase 
2 study. Signal Transduct Target Ther 2024;9:56. 

	 89	 Yang Y, Pang K, Lin G, et al. Neoadjuvant chemoradiation with or without PD-1 
blockade in locally advanced rectal cancer: a randomized phase 2 trial. Nat Med 
2025;31:449–56. 

	 90	 Yao H, Gao J, Yang Z, et al. Efficacy and safety of neoadjuvant chemoradiotherapy 
combined with tislelizumab and thymalfasin in the treatment of locally advanced 
lower rectal cancer. JCO 2024;42:e15612. 

	 91	 Lin Z, Cai M, Zhang P, et al. Phase II, single-arm trial of preoperative short-course 
radiotherapy followed by chemotherapy and camrelizumab in locally advanced rectal 
cancer. J Immunother Cancer 2021;9:e003554. 

	 92	 Zhang T, Tao K, Lin Z, et al. LBA25 Neoadjuvant short-course radiotherapy followed 
by camrelizumab plus chemotherapy versus long-course chemoradiotherapy followed 
by chemotherapy in locally advanced rectal cancer: A randomized phase III trial 
(UNION). Ann Oncol 2023;34:S1266–7. 

	 93	 Shamseddine A, Zeidan YH, El Husseini Z, et al. Efficacy and safety-in analysis of 
short-course radiation followed by mFOLFOX-6 plus avelumab for locally advanced 
rectal adenocarcinoma. Radiat Oncol 2020;15:233. 

	 94	 Dai S, Wang F, Shen Y, et al. Efficacy and safety of neoadjuvant preoperative short-
course radiation followed by envafolimab plus CAPEOX in microsatellite stable 
(MSS)/mismatch repair proficient (pMMR) locally advanced rectal cancer. JCO 
2023;41:134. 

	 95	 Wu F, Xiao L, Zhou C, et al. Short-course radiotherapy-based total neoadjuvant 
therapy combined with tislelizumab in the treatment of locally advanced rectal 
cancer (Neo-STAR): Early outcomes of a prospective, randomized phase II trial. JCO 
2025;43:150. 

	 96	 Zheng R, Chen S, Hong Y, et al. 80P Split-course hypofraction radiotherapy combined 
with chemotherapy and tislelizumab as preoperative treatment for locally advanced 
rectal cancer: Interim analysis of a prospective, single-arm phase II trial. Ann Oncol 
2024;35:S1435. 

	 97	 Cai C, Zhang X, Sun X, et al. Node-sparing modified short-course Radiotherapy 
Combined with CAPOX and Tislelizumab for locally Advanced MSS of Middle and 
low rectal Cancer (mRCAT): an open-label, single-arm, prospective, multicentre 
clinical trial. BMC Cancer 2024;24:1247. 

	 98	 Song Z, Cai C, Sun X, et al. 67MO Node-sparing modified short-course radiotherapy 
combined with CAPOX and tislelizumab in patients with MSS/pMMR locally 
advanced rectal cancer: A multicentre phase II trial (mRCAT). Immuno-Oncology and 
Technology 2024;24:100810. 

	 99	 Xia F, Wang Y, Wang H, et al. Randomized Phase II Trial of Immunotherapy-Based 
Total Neoadjuvant Therapy for Proficient Mismatch Repair or Microsatellite Stable 
Locally Advanced Rectal Cancer (TORCH). JCO 2024;42:3308–18. 

	100	 Kasi PM, Jafari MD, Yeo H, et al. Neoadjuvant botensilimab plus balstilimab in 
resectable mismatch repair proficient and deficient colorectal cancer: NEST-1 clinical 
trial. JCO 2024;42:117. 

	101	 Hissong E, Jafari MD, Khan S, et al. Neoadjuvant botensilimab (BOT) plus balstilimab 
(BAL) in resectable mismatch repair proficient (pMMR) and deficient (dMMR) 
colorectal cancer (CRC): NEST clinical trial update. JCO 2025;43:207. 

	102	 Laengle J, Kuehrer I, Pils D, et al. Interim analysis of neoadjuvant chemoradiotherapy 
with sequential ipilimumab and nivolumab in rectal cancer (CHINOREC): A 
prospective randomized, open-label, multicenter, phase II clinical trial. JCO 
2022;40:e15604. 

	103	 Fakih M, Sandhu J, Lim D, et al. Regorafenib, Ipilimumab, and Nivolumab for 
Patients With Microsatellite Stable Colorectal Cancer and Disease Progression 
With Prior Chemotherapy: A Phase 1 Nonrandomized Clinical Trial. JAMA Oncol 
2023;9:627–34. 

	104	 Andre T, Elez E, Lenz H-J, et al. First results of nivolumab (NIVO) plus ipilimumab (IPI) 
vs NIVO monotherapy for microsatellite instability-high/mismatch repair-deficient 
(MSI-H/dMMR) metastatic colorectal cancer (mCRC) from CheckMate 8HW. JCO 
2025;43. 

	105	 Fadel MG, Ahmed M, Shaw A, et al. Oncological outcomes of local excision versus 
radical surgery for early rectal cancer in the context of staging and surveillance: A 
systematic review and meta-analysis. Cancer Treat Rev 2024;128:102753. 

	106	 Rullier E, Rouanet P, Tuech J-J, et al. Organ preservation for rectal cancer (GRECCAR 
2): a prospective, randomised, open-label, multicentre, phase 3 trial. Lancet 
2017;390:469–79. 

	107	 Serra-Aracil X, Pericay C, Badia-Closa J, et al. Short-term outcomes of 
chemoradiotherapy and local excision versus total mesorectal excision in T2-
T3ab,N0,M0 rectal cancer: a multicentre randomised, controlled, phase III trial (the 
TAU-TEM study). Ann Oncol 2023;34:78–90. 

	108	 Stijns RCH, de Graaf EJR, Punt CJA, et al. Long-term Oncological and Functional 
Outcomes of Chemoradiotherapy Followed by Organ-Sparing Transanal 
Endoscopic Microsurgery for Distal Rectal Cancer: The CARTS Study. JAMA Surg 
2019;154:47–54. 

	109	 Portuguese AJ, Tykodi SS, Blosser CD, et al. Immune Checkpoint Inhibitor Use in 
Solid Organ Transplant Recipients: A Systematic Review. J Natl Compr Canc Netw 
2022;20:406–16. 

	110	 Abu-Sbeih H, Faleck DM, Ricciuti B, et al. Immune Checkpoint Inhibitor Therapy in 
Patients With Preexisting Inflammatory Bowel Disease. JCO 2020;38:576–83. 

	111	 Kennedy LC, Bhatia S, Thompson JA, et al. Preexisting Autoimmune Disease: 
Implications for Immune Checkpoint Inhibitor Therapy in Solid Tumors. J Natl Compr 
Canc Netw 2019;17:750–7. 

	112	 Gawaz A, Wolff I, Nanz L, et al. Efficacy of adjuvant immune checkpoint inhibitors 
pembrolizumab or nivolumab in melanoma patients ≥ 75 years: results of a real-
world cohort including 456 patients. Cancer Immunol Immunother 2024;73:185. 

	113	 Noseda R, Bedussi F, Giunchi V, et al. Reporting of late-onset immune-related 
adverse events with immune checkpoint inhibitors in VigiBase. J Immunother Cancer 
2024;12:e009902. 

	114	 Salem J-E, Manouchehri A, Moey M, et al. Cardiovascular toxicities associated with 
immune checkpoint inhibitors: an observational, retrospective, pharmacovigilance 
study. Lancet Oncol 2018;19:1579–89. 

	115	 Zhou P, Zhao X, Wang G. Risk Factors for Immune Checkpoint Inhibitor-
Related Pneumonitis in Cancer Patients: A Systemic Review and Meta-
Analysis. Respiration; international review of thoracic diseases. Respiration 
2022;101:1035–50. 

	116	 Brahmer JR, Abu-Sbeih H, Ascierto PA, et al. Society for Immunotherapy of Cancer 
(SITC) clinical practice guideline on immune checkpoint inhibitor-related adverse 
events. J Immunother Cancer 2021;9:e002435. 

	117	 Schneider BJ, Naidoo J, Santomasso BD, et al. Management of Immune-Related 
Adverse Events in Patients Treated With Immune Checkpoint Inhibitor Therapy: ASCO 
Guideline Update. JCO 2021;39:4073–126. 

	118	 Haanen J, Obeid M, Spain L, et al. Management of toxicities from immunotherapy: 
ESMO Clinical Practice Guideline for diagnosis, treatment and follow-up. Ann Oncol 
2022;33:1217–38. 

	119	 Yip W, Ghoreifi A, Gerald T, et al. Perioperative Complications and Oncologic 
Outcomes of Nephrectomy Following Immune Checkpoint Inhibitor Therapy: A 
Multicenter Collaborative Study. European Urology Oncology 2023;6:604–10. 

	120	 Zhang B, Zhao H, Wu X, et al. Perioperative outcomes of neoadjuvant chemotherapy 
plus camrelizumab compared with chemotherapy alone and chemoradiotherapy 
for locally advanced esophageal squamous cell cancer. Front Immunol 
2023;14:1066527. 

	121	 Ismael H, Horst M, Farooq M, et al. Adverse effects of preoperative steroid use on 
surgical outcomes. The American Journal of Surgery 2011;201:305–9. 

	122	 Lin Y, Lau HC-H, Liu C, et al. Multi-cohort analysis reveals colorectal cancer tumor 
location-associated fecal microbiota and their clinical impact. Cell Host Microbe 
2025;33:589–601. 

	123	 Davar D, Dzutsev AK, McCulloch JA, et al. Fecal microbiota transplant overcomes 
resistance to anti-PD-1 therapy in melanoma patients. Science 2021;371:595–602. 

	124	 Barragan-Carrillo R, Zengin ZB, Pal SK. Microbiome Modulation for the Treatment of 
Solid Neoplasms. J Clin Oncol 2025;43:2734–8. 

	125	 Ting NL-N, Lau HC-H, Yu J. Cancer pharmacomicrobiomics: targeting microbiota to 
optimise cancer therapy outcomes. Gut 2022;71:1412–25. 

	126	 Zhao W, Lei J, Ke S, et al. Fecal microbiota transplantation plus tislelizumab and 
fruquintinib in refractory microsatellite stable metastatic colorectal cancer: an open-
label, single-arm, phase II trial (RENMIN-215). eClinicalMedicine 2023;66:102315. 

	127	 Cillo AR, Cardello C, Shan F, et al. Blockade of LAG-3 and PD-1 leads to co-
expression of cytotoxic and exhaustion gene modules in CD8+ T cells to promote 
antitumor immunity. Cell 2024;187:4373–88. 

	128	 Tawbi HA, Schadendorf D, Lipson EJ, et al. Relatlimab and Nivolumab versus 
Nivolumab in Untreated Advanced Melanoma. N Engl J Med 2022;386:24–34. 

	129	 Dummer R, Robert C, Scolyer RA, et al. Neoadjuvant anti-PD-1 alone or in 
combination with anti-TIGIT or an oncolytic virus in resectable stage IIIB–D 
melanoma: a phase 1/2 trial. Nat Med 2025;31:144–51. 

	130	 Sun S, Ma J, Zuo T, et al. Inhibition of PCSK9: A Promising Enhancer for Anti-PD-1/
PD-L1 Immunotherapy. Research (Lambertville) 2024;7:0488. 

	131	 Liu X, Bao X, Hu M, et al. Inhibition of PCSK9 potentiates immune checkpoint 
therapy for cancer. Nature New Biol 2020;588:693–8. 

	132	 Yang Z, Wu S, Gao J, et al. Safety and efficacy evaluation of neoadjuvant 
chemoradiotherapy plus thymalfasin and tislelizumab for treating MSS/pMMR locally 
advanced rectal cancer. JCO 2025;43:3587. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

b
y g

u
est

 
o

n
 O

cto
b

er 23, 2026
 

h
ttp

://g
u

t.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
25 F

eb
ru

ary 2026. 
10.1136/g

u
tjn

l-2025-336979 o
n

 
G

u
t: first p

u
b

lish
ed

 as 

http://dx.doi.org/10.1001/jamasurg.2023.7996
http://dx.doi.org/10.1016/j.annonc.2023.09.1786
http://dx.doi.org/10.1001/jamaoncol.2021.1683
http://dx.doi.org/10.1200/JCO.2023.41.4_suppl.7
http://dx.doi.org/10.1038/s41392-024-01762-y
http://dx.doi.org/10.1038/s41591-024-03360-5
http://dx.doi.org/10.1200/JCO.2024.42.16_suppl.e15612
http://dx.doi.org/10.1136/jitc-2021-003554
http://dx.doi.org/10.1016/j.annonc.2023.10.017
http://dx.doi.org/10.1186/s13014-020-01673-6
http://dx.doi.org/10.1200/JCO.2023.41.4_suppl.134
http://dx.doi.org/10.1200/JCO.2025.43.4_suppl.150
http://dx.doi.org/10.1016/j.annonc.2024.10.102
http://dx.doi.org/10.1186/s12885-024-12994-0
http://dx.doi.org/10.1016/j.iotech.2024.100810
http://dx.doi.org/10.1016/j.iotech.2024.100810
http://dx.doi.org/10.1200/JCO.23.02261
http://dx.doi.org/10.1200/JCO.2024.42.3_suppl.117
http://dx.doi.org/10.1200/JCO.2025.43.4_suppl.207
http://dx.doi.org/10.1200/JCO.2022.40.16_suppl.e15604
http://dx.doi.org/10.1001/jamaoncol.2022.7845
http://dx.doi.org/10.1200/JCO.2025.43.4_suppl.LBA143
http://dx.doi.org/10.1016/j.ctrv.2024.102753
http://dx.doi.org/10.1016/S0140-6736(17)31056-5
http://dx.doi.org/10.1016/j.annonc.2022.09.160
http://dx.doi.org/10.1001/jamasurg.2018.3752
http://dx.doi.org/10.6004/jnccn.2022.7009
http://dx.doi.org/10.1200/JCO.19.01674
http://dx.doi.org/10.6004/jnccn.2019.7310
http://dx.doi.org/10.6004/jnccn.2019.7310
http://dx.doi.org/10.1007/s00262-024-03750-1
http://dx.doi.org/10.1136/jitc-2024-009902
http://dx.doi.org/10.1016/S1470-2045(18)30608-9
http://dx.doi.org/10.1159/000526141
http://dx.doi.org/10.1136/jitc-2021-002435
http://dx.doi.org/10.1200/JCO.21.01440
http://dx.doi.org/10.1016/j.annonc.2022.10.001
http://dx.doi.org/10.1016/j.euo.2023.03.003
http://dx.doi.org/10.3389/fimmu.2023.1066527
http://dx.doi.org/10.1016/j.amjsurg.2010.09.018
http://dx.doi.org/10.1016/j.chom.2025.03.012
http://dx.doi.org/10.1126/science.abf3363
http://dx.doi.org/10.1200/JCO-25-00374
http://dx.doi.org/10.1136/gutjnl-2021-326264
http://dx.doi.org/10.1016/j.eclinm.2023.102315
http://dx.doi.org/10.1016/j.cell.2024.06.036
http://dx.doi.org/10.1056/NEJMoa2109970
http://dx.doi.org/10.1038/s41591-024-03411-x
http://dx.doi.org/10.34133/research.0488
http://dx.doi.org/10.1038/s41586-020-2911-7
http://dx.doi.org/10.1200/JCO.2025.43.16_suppl.3587
http://gut.bmj.com/

	Consensus guidance of immune checkpoint inhibitors in locally advanced rectal cancer
	Abstract
	Introduction
	Methodology
	Search strategy and selection criteria
	Establishing a consensus

	Recommendations
	MMR/MSI detection
	The importance of an MDT in treatment decision-making
	Patients with dMMR/MSI-H LARC
	Neoadjuvant therapy
	Adjuvant therapy
	Organ preservation for patients with dMMR/MSI-H LARC

	Patients with LARC with an unknown pMMR/MSS or MMR/MSI status
	Neoadjuvant therapy for patients with pMMR/MSS LARC
	LCRT combined with ICIs
	SCRT combined with immunotherapy

	Organ preservation for patients with pMMR/MSS LARC
	Dual immunotherapy

	Local excision
	Managing the safety of perioperative immunotherapy

	Outlook
	References


