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Abstract

Colorectal cancer is a leading cause of cancer-related morbidity and mortality world-

wide, with more than 1.9 million new cases reported in 2020, and is associated with

major survival challenges, particularly in patients with locally advanced colon cancer

(LACC). LACC often involves T4 invasion or extensive nodal involvement and requires

a multidisciplinary approach for management. Radical surgery followed by adjuvant

chemotherapy remains the primary treatment strategy for LACC. However, achieving

complete tumor resection (R0) is challenging because locally advanced colon tumors

typically infiltrate adjacent organs or nodes. Advancements in LACC treatment have

involved neoadjuvant chemotherapy (NACT), neoadjuvant chemoradiotherapy

(NACRT), and neoadjuvant immunotherapy (NAIT). Studies such as FOxTROT and

PRODIGE 22 have demonstrated that NACT, particularly with FOLFOX or CAPOX,

can lead to major tumor downstaging, improved survival rates, and increased R0 re-

section rates. Predictive biomarkers, such as mismatch repair (MMR) status and T

stage, are crucial in identifying candidates who may benefit from NACT. NACRT has

demonstrated promise in enhancing tumor regression, particularly in patients with

rectal cancer, underscoring its potential for use with LACC. NAIT, particularly for defi-

cient MMR tumors, has emerged as a novel approach, with studies such as NICHE-2

and NICHE-3 reporting excellent pathologic responses and pathologic complete

responses. Integrating these therapies can enhance the surgical and survival out-

comes of patients with LACC, highlighting the importance of personalized treatment

strategies based on tumor characteristics and response to neoadjuvant interventions.

This review discusses the evolving landscape of LACC management, focusing on opti-

mizing treatment approaches for improved patient outcomes.
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1 | INTRODUCTION

For over a decade, colorectal cancer (CRC) has been the third most

commonly diagnosed cancer in men and the second most commonly

diagnosed cancer in women worldwide.1 According to the 2020

report of the World Health Organization's Global Cancer Observatory,

CRC is the third most common type of cancer and the second leading

cause of cancer-related deaths worldwide for both men and women.

In 2020, more than 1.9 million new cases of CRC were reported

worldwide, with nearly 1,148,515 of these cases being colon cancer.2

Locally advanced colon cancer (LACC) refers to stage T4 colon cancer

in which the tumor either invades nearby organs or has extensive

regional lymph node involvement. This subtype of cancer accounts for

�10%–15% of all cases of advanced stage colon cancer and generally

has a poor prognosis.3–6 Approximately 5% of patients with colon

cancer present at an advanced stage with locally unresectable malig-

nancies resulting from major organ involvement or direct invasion.7

According to the AJCC Cancer Staging Manual, LACC occurs in two

stages: stage IIB/C and stage IIIB/C. In contrast to the seventh edition

of the manual, the eighth edition strongly emphasizes the adverse

prognostic indicators associated with the extent of tumor invasion,

despite a reduced number of positive lymph nodes.8,9 The extent of

invasion in LACC can be further divided into two substages: T4a, char-

acterized by visceral peritoneum infiltration, and T4b, characterized

by adjacent tissue or organ invasion.9,10 According to the Surveillance,

Epidemiology, and End Results database [9], patients with stage IIB

(T4aN0M0) and stage IIC (T4bN0M0) colon cancer typically have

5-year survival rates of 60.6% and 45.7%, respectively.11 Compared

with patients with stage IIIA (T1-2N1/T1N2a) colon cancer, those

with stage IIB or IIC have a poorer prognosis. Patients with stage IIC,

IIIB, and IIIC LACC have 5-year survival rates of 37.3%, 46.3%, and

28%, respectively, indicating a lower 5-year survival rate in stage IIC

than in stage IIIB colon cancer [7]. In patients with node-positive T4

(stage IIIC), the 5-year survival rate decreases to <40%, which is simi-

lar to the survival rate of patients at stage IV.11,12

The primary treatment modality for LACC is radical surgery fol-

lowed by adjuvant chemotherapy, as established by standard

practice.3,6,13–17 Managing patients with LACC represents a surgical

challenge because their lesions often extend into adjacent organs and

because regional lymph node metastasis often affects the root of the

main feeding artery.18,19 In cases requiring curative surgery, en bloc

multivisceral resection is essential to ensure adequate re-

section margins.3,20,21 However, certain risk factors, such as cT4, cN+

status, and poor or undifferentiated pathology in LACC, reduce the

likelihood of achieving R0 resection.5,22 These challenges have

prompted research into new treatment modalities for LACC aimed at

addressing the difficulties posed by tumor invasion into adjacent

organs or extensive lymph node metastasis.

Neoadjuvant chemotherapy (NACT) and neoadjuvant chemora-

diotherapy (NACRT) have the potential to promote tumor reduction,

eliminate micrometastases, and prevent tumor cell shedding during

surgical procedures for the management of patients with advanced

gastrointestinal tumors.23–27 Many studies have explored the effec-

tiveness and safety of NACT, particularly in the context of

LACC.18,28–36 Other studies have specifically examined the oncologi-

cal benefits of neoadjuvant FOLFOX therapy and anti-epidermal

growth factor receptor treatment in managing patients with

LACC.28,31,32 These studies have indicated that combining NACT with

a FOLFOX regimen can achieve major tumor downstaging while main-

taining acceptable toxicity levels.30,31,35 To achieve these outcomes,

the National Comprehensive Cancer Network recommends the use of

NACT in patients with colon cancer who have bulky nodal disease or

cT4 status.37 Chalabi et al.33,38 reported promising outcomes of

neoadjuvant immunotherapy (NAIT) in patients with LACC with mis-

match repair (dMMR) status, particularly in terms of disease downsta-

ging. These findings indicate that neoadjuvant therapy has become a

key component of optimizing treatment for LACC. The current review

explored emerging trends and recent advancements in this field, offer-

ing a comprehensive overview of strategies aimed at improving the

outcomes of patients with LACC.

2 | MATERIALS AND METHODS

A comprehensive review was conducted to identify studies exploring

the role of neoadjuvant therapy in the management of patients with

LACC. This review involved an extensive search across multiple data-

bases, including PubMed, Cochrane Review, Cochrane Central Regis-

ter of Controlled Trials, and ClinicalTrials.gov, from the earliest

available records until August 2024. No restrictions were imposed

regarding language or geographical region during the search process.

The search terms used included “colon cancer,” “locally advanced,”
“neoadjuvant chemotherapy,” “neoadjuvant chemoradiotherapy,”
“neoadjuvant immunotherapy,” “downstaging,” “Eoverall survival

(OS),” and “disease-free survival (DFS).” Additionally, a comprehensive

manual review of bibliographies and relevant studies was conducted

to identify any additional potentially eligible studies.

3 | ROLE OF NACT AND NACRT IN LACC
TREATMENT

3.1 | Regimens and protocols of NACT for LACC

FOxTROT (NCT00647530) is the largest prospective, multicenter,

randomized clinical trial conducted to evaluate the efficacy of NACT
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in cases of radiologically confirmed LACC characterized as cT3 (with

an invasive growth of 5 mm or more beyond the muscularis propria)

or cT4 (in which the tumor extends to the surface of the visceral peri-

toneum or beyond).35,36,39 In this trial, 1053 patients were randomly

divided into 2 groups at a ratio of 2:1. The first group received neoad-

juvant FOLFOX treatment for 6 weeks, which consisted of

5-fluorouracil, leucovorin, and oxaliplatin, with an addition of panitu-

mumab, depending on the patient's RAS wild-type status, followed by

surgical resection and adjuvant chemotherapy. The second group

underwent surgical resection followed by 24 weeks of systemic ther-

apy in an adjuvant setting.35 PRODIGE 22 is an ongoing French clini-

cal trial designed to explore different treatment strategies for patients

with resectable high-risk T3, T4, and N2 CRC, with the strategy

selected on the basis of their baseline computed tomography

(CT) scans. In this trial, 120 patients were randomly assigned to

receive either 6 months of adjuvant FOLFOX following colectomy

(control group) or perioperative FOLFOX, consisting of four cycles

before surgery and eight cycles after surgery (perioperative group). A

third group of 16 patients with RAS wild-type tumors was included to

evaluate the efficacy of perioperative FOLFOX combined with cetuxi-

mab. However, the FOLFOX-cetuximab arm was discontinued after

interim analysis because of a lack of efficacy.31,36,40 The OPTICAL trial

is a Chinese trial involving 744 patients with LACC (T4 or T3 with

≥5 mm invasion beyond the muscularis propria). In this trial, patients

were randomly assigned at a ratio of 1:1 to either receive 3 months of

NACT with mFOLFOX6 or CAPOX followed by surgery and 3 months

of adjuvant chemotherapy (experimental group) or to undergo upfront

surgery with optional adjuvant chemotherapy, administered on the

basis of their pathological stage at the investigator's discretion (stan-

dard care group).41 The Scandinavian NeoCol trial is a randomized,

controlled, phase III study conducted across nine centers in three

countries. This trial involved 248 patients with biopsy-confirmed

LACC (T4 or T3 with ≥5 mm invasion, N0-2, M0). These patients were

randomly assigned to either undergo standard upfront surgery

(122 patients) or receive NACT followed by surgery (126 patients).

The neoadjuvant group received either three cycles of CAPOX or four

cycles of FOLFOX before surgery, and adjuvant chemotherapy was

initiated on the basis of each patient's pathological stage, following

clinical guidelines. Finally, the outcomes of the two treatment strate-

gies were compared.42

NACRT has been widely used in patients with locally advanced

rectal cancer because of its positive effect on tumor regression.23,25

Multiple studies have explored the oncological benefits of NACRT for

patients with LACC, with cumulative evidence indicating that NACRT

followed by surgery is an effective treatment modality for these

patients.4,43–45 In these studies, the patients simultaneously received

radiotherapy and mFOLFOX6 chemotherapy every 2 weeks. Pretreat-

ment CT scanning was used to define each patient's gross tumor vol-

ume and clinical target volume, with a margin of 15–20 mm

incorporated. Regardless of each patient's tumor location (left or

right), a radiation dose of 45 Gy was delivered in 25 fractions to the

lymphatic regions, followed by a 50 Gy boost to the primary tumor.

The volume of the small bowel receiving more than 50 Gy of radiation

was limited to <1 cc, and the maximum dose delivered to the spinal

cord was limited to under 45 Gy.4

3.2 | Oncological benefits of NACT and NACRT for
patients with LACC

Preliminary findings from the FOxTROT trial have demonstrated the

oncological safety and potential benefits of NACT for patients with

LACC. These benefits include improved survival outcomes, increased

rates of R0 resection, and a major reduction in treatment-related tox-

icity and perioperative complications, which were observed in the

majority of cases.35 A notable finding was that of a strong association

between the pathologic tumor regression score (Dworak score) and

the risk of recurrence. Patients who achieved a complete pathologic

response (3.5%) experienced no recurrence within 5 years, whereas

those who did not experience tumor regression (35%) had a 29% risk

of recurrence over the same period. The results also revealed a 4.6%

absolute reduction in residual or recurrent disease at 2 years with pre-

operative therapy (16.9% vs 21.5%), with a rate ratio (RR) of 0.72 and

a 95% confidence interval (CI) of 0.54–0.98 (p = 0.037). A similar

decreasing trend was observed in colon cancer-specific mortality

(RR = 0.74, 95% CI: 0.52–1.05, p = 0.095) and all-cause

mortality (RR = 0.76, 95% CI = 0.55–1.06, p = 0.104), although these

results did not reach statistical significance. Compared with their

counterparts, patients who received preoperative therapy were more

likely to undergo an R0 resection.46,47 Subsequent analysis revealed

significantly longer overall survival (OS) in patients with high epiregu-

lin and amphiregulin expression who received treatment with panitu-

mumab combined with FOLFOX for 6 weeks compared with those

receiving FOLFOX alone.48

In the PRODIGE 22 trial, perioperative FOLFOX chemotherapy

was discovered to be associated with a significant pathological tumor

regression grade (44% for grade 1 vs 8% for grade 2, p < 0.001) and a

trend toward tumor downstaging in patients with high-risk stage II

and III colon cancer. However, no significant difference was observed

in survival outcomes when perioperative FOLFOX chemotherapy was

used.31,40

In the OPTICAL trial, preoperative therapy was discovered to be

associated with a 2% improvement in the primary endpoint of 3-year

disease-free survival (DFS), although this difference was not signifi-

cant (78.7% vs 76.6%, hazard ratio [HR] = 0.83, 95% CI: 0.60–1.15,

p = 0.138). By contrast, it was found to be associated with a signifi-

cant improvement in 3-year OS (94.9% vs 88.5%, HR = 0.43, 95% CI:

0.22–0.83, p = 0.012). The survival curves began to separate at nearly

20 months and continued to diverge over 5 years. In addition, preop-

erative therapy significantly improved the DFS of women, with a rate

of 84.2% compared with that of 74.7% in men (HR = 0.54, 95% CI:

0.31–0.93, p = 0.02).41

In the Scandinavian NeoCol trial, delivering three cycles of neoad-

juvant CAPOX was discovered to be associated with a smaller effect

on pT4 disease compared with initial surgery (28% vs 32%), with a

complete response achieved in 3% of the cases. Node-negative

CHUANG ET AL. 3 of 9



disease was more frequent (59% vs 48%) and lymphovascular invasion

was less common (25% vs 39%) in the preoperative group than in the

control group. In addition, the R0 resection rate was slightly higher in

the neoadjuvant group than in the control group (93% vs 90%),

although no significant difference was observed in the 5-year DFS

rate, which was 85% in the two groups.42

In 2020, a comprehensive meta-analysis involving 29,504 patients

revealed that NACT was associated with significant improvements in

both OS (HR = 0.76, 95% CI: 0.65–0.89, p = 0.0005) and DFS

(HR = 0.74, 95% CI: 0.58–0.95, p = 0.02) in patients with LACC.

These benefits were achieved without increasing surgical

complications, which differ from outcomes of the conventional

approach of initiating treatment with surgery followed by chemother-

apy.49 A meta-analysis conducted in 2023, which included a larger

cohort of 31,047 patients with LACC, reported similar positive out-

comes in terms of OS after treatment with NACT but reported no sig-

nificant difference in DFS compared with that associated with other

treatment strategies.50

In our previous study, we reported that, in 34 patients who

received NACRT followed by surgery, the rate of pathologic complete

responses was 26.4%, and the rate of R0 resection was 91.2%.51 Mul-

tiple studies with small sample sizes have indicated that NACRT is a

feasible and safe option for patients with LACC.43–45,51 In a single-

institute observational study of 100 patients with unresectable LACC

who received NACRT, R0 resection was achieved in 83 patients, with

grade 3 or 4 myelosuppression observed in only 17 patients.45

3.3 | Predictive biomarkers of LACC in patients
receiving NACT

3.3.1 | dMMR versus proficient MMR

Tumors characterized by a loss of MMR proteins are classified as

dMMR tumors, whereas those with intact MMR proteins are classified

as proficient MMR (pMMR) tumors. Typically, dMMR tumors produce

truncated, nonfunctional proteins or lack MMR proteins altogether,

which can contribute to their oncogenesis. Normally, the ratio of

dMMR in sporadic CRC and stage III colon cancer is �15% and 12%,

respectively.52,53 In the FOxTROT trial, NACT was reported to result

in moderate or high histological tumor regression in 23% of patients

with pMMR tumors but in only 7% of patients with dMMR tumors

(p < 0.001).32 Only patients with pMMR tumors experienced a signifi-

cant reduction in the risk of relapse at 2 years, with 16.8% of those

with pMMR tumors exhibiting a complete or marked response. Com-

pared with patients with pMMR tumors, those with dMMR tumors

exhibited higher resistance to chemotherapy, with 51.2% of those

with dMMR tumors demonstrating a poor or no response and only

25.7% of those with pMMR tumors demonstrating a poor or no

response.40,41 A retrospective study published in 2022 reported con-

flicting findings. Specifically, among 83 patients with cT4 colon can-

cer, the majority had a mild (dMMR vs pMMR: 64.5% vs 47.6%) or

moderate (dMMR vs pMMR: 16.1% vs 28.6%) tumor regression grade.

More than half of the patients with dMMR tumors experienced dis-

ease downstaging (64.5% in patients with dMMR tumors and 47.6%

in patients with pMMR tumors). These results confirmed the efficacy

of neoadjuvant chemotherapy in patients with advanced dMMR

tumors and highlighted the potential capability of this chemothera-

peutic regimen to reduce the rate of multiorgan resection in patients

with cT4b dMMR tumors.54

3.3.2 | T stage

According to current clinical guidelines, preoperative chemotherapy is

recommended for patients with cT4 colon cancer; this is likely

because little high-quality evidence has been reported in the litera-

ture.37,55 A nationwide study reported survival benefits to be primarily

associated with NACT in patients with T4b LACC, not in those with

T3 or T4a LACC. This finding suggests that T4b is a key factor indicat-

ing the potential for tumor shrinkage with NACT.56

3.3.3 | Excision repair cross-complementing group
1, thymidylate synthase, and glutathione S-transferase

In addition to MMR status, the expression of excision repair cross-

complementing group 1 (ERCC1) has attracted attention because of

its major role in the repair of platinum-induced DNA damage. This

DNA excision repair protein participates in DNA repair and recombi-

nation in human cells. In a study involving 70 patients with advanced

CRC, the expression levels of ERCC1 and thymidylate synthase

(TS) were examined as potential negative prognostic factors for

FOLFOX-based NACT.57 Another study involving 39 patients with

advanced CRC reported that patients without ERCC1 or glutathione

S-transferase (P1) expression but with TS expression were likely to

respond to FOLFOX chemotherapy.58 Another study revealed that

the overexpression of ERCC1 was associated with a poor response

to cT4b CRC with FOLFOX-based NACT.59

4 | ROLE OF NAIT IN LACC TREATMENT

4.1 | Regimens and protocols of NAIT for LACC

In 2024, Chalabi et al.38 published a phase 2 study on the impact of

NAIT on patients with dMMR LACC. The study involved 115 patients

with cT3 or N+ dMMR colon cancer who received nivolumab

(3 mg/kg) and ipilimumab (1 mg/kg), both administered on day 1, with

a second dose of nivolumab administered on day 15. The primary end-

points were safety, defined as timely surgery (no more than a 2-week

delay due to toxicity), and 3-year DFS. The secondary endpoints

included pathologic responses and genomic analyses. In the NICHE-3

study, 19 patients with resectable dMMR LACC received two doses
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of nivolumab (480 mg) and relatlimab (480 mg) at 4-week intervals,

followed by surgery within 8 weeks.60 The primary endpoint was the

pathologic response rate.

4.2 | Oncological outcomes of patients with LACC
receiving NAIT

In the NICHE-2 study, which involved 115 patients with dMMR

LACC, 98% of the patients underwent timely surgery, with only

2 patients experiencing delays. Grade 3 or 4 immune-related adverse

events (irAEs) occurred in 4% of the patients, but none of them

required treatment discontinuation because of these events. A patho-

logic response was observed in 98% of the patients, with a major

pathologic response and a complete response observed in 95% and

68% of the patients, respectively, and no disease recurrence observed

after a median follow-up of 26 months.38 In the NICHE-3 study,

which involved 19 patients, 74% of the patients experienced mild

irAEs, predominantly infusion reactions, with cases of severe irAEs

being rare. Treatment was discovered to be associated with a patho-

logic complete response of 79%, a major pathologic response of 89%,

and an overall pathologic response rate of 100%.60

4.3 | Predictive biomarkers of LACC in patients
receiving NAIT

MMR status plays a key role in the effectiveness of immunotherapy

against colon cancer. Compared with patients with pMMR tumors,

those with dMMR tumors have a more favorable prognosis but tend

to be less responsive to chemotherapy. Typically, patients with dMMR

CRC have a significantly large number of neoantigens, and therefore,

they are responsive to immune checkpoint inhibitors.61–63 In a study

involving 35 patients with early-stage colon cancer treated with a

combination of ipilimumab and nivolumab, all 20 patients in the

dMMR group exhibited a pathologic response (100%, 95% CI: 86%–

100%), whereas only 4 out of 15 patients in the pMMR group (27%)

demonstrated a response.64 Immune checkpoint inhibitors have been

associated with promising results in patients with metastatic CRC

belonging to the dMMR or microsatellite instability-high (MSI-H) sub-

group.65,66 However, the mechanisms underlying tumor mutation bur-

den, programmed death ligand 1 expression, and polymerase epsilon

in patients with metastatic CRC undergoing immunotherapy must be

further elucidated (Figure 1; Table 1).67

5 | DISCUSSION

NACT offers several advantages over traditional postoperative treat-

ment. Administering chemotherapy before surgery enables earlier tar-

geting of micrometastases. This approach also allows for more

flexibility in treatment, including allowing for therapies to be switched

early or organ-sparing techniques to be utilized when appropriate.

One of the benefits of neoadjuvant therapy is its lower toxicity profile

compared with that of adjuvant chemotherapy,42 which may reduce

side effects, promote patient compliance, and improve treatment

delivery rates.68 In a previous study, the rates of sensory and motor

neuropathy were found to decrease during both treatment and

follow-up in patients receiving neoadjuvant therapy (9% vs 13% for

sensory neuropathy and 3% vs 8% for motor neuropathy).42 These

findings are likely attributable to the chemotherapy break during sur-

gery and the reduced number of cycles required.

Patients with advanced disease, such as those with T4 or exten-

sive node-positive tumors, may substantially benefit from neoadjuvant

therapy, given their low survival rates despite undergoing standard

postoperative treatments.69,70 However, preoperative staging of

colon cancer through CT scans often leads to overtreatment, with

24%–33% of patients being inaccurately classified into higher-risk cat-

egories, resulting in unnecessary treatments for those with stage I or

low-risk stage II disease.36,39 Consistent with these findings, the

OPTICAL trial in China revealed a tendency toward overtreatment,

with many patients later classified into low-risk stage II after upfront

surgery.41 Taken together, these findings underscore the need for

improved radiologic criteria for more precise identification of patients

with high-risk stage II and III colon cancer. Enhancing the CT scanning

criteria or exploring novel imaging modalities such as magnetic reso-

nance imaging, which has demonstrated effectiveness in rectal cancer,

may address these challenges.

Multiple clinical studies have examined the role of neoadjuvant

therapy in the treatment of LACC. For example, the FOxTROT trial,

which was a pioneering trial, demonstrated the safety and feasibility

of NACT in patients with colon cancer, although only a small percent-

age (7%) of patients with dMMR tumors exhibited a pathologic

response.39 Immunotherapy has demonstrated promise in the treat-

ment of patients with dMMR/MSI-H tumors, as evidenced by the trial

of Chalabi et al., in which patients with locally advanced tumors

responded well to treatment.33,38 Notably, conflicting results were

F IGURE 1 Strategy of NAT for LACC.
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reported by the NICOLE trial, in which no major pathologic responses

were observed in the small subset of patients with dMMR tumors

who received neoadjuvant nivolumab.71

Many dMMR/MSI-H tumors are linked to Lynch syndrome (LS), a

hereditary condition that increases the risk of multiple cancers. Early

diagnosis of LS can help reduce the rate of cancer-specific mortality

by enabling early surveillance and intervention for secondary can-

cers.72,73 Universal MMR testing is recommended by the National

Institute for Health and Care Excellence and the National Comprehen-

sive Cancer Network for patients with CRC to improve their diagnosis

rates and outcomes.73 Over the past 3 decades, many biomarkers

have been identified in tumor, stool, and tissue fluid specimens that

have the potential to aid in the diagnosis and prognosis of colon

cancer.74–76 However, many of these biomarkers only facilitate

patient prognoses and do not have predictive value, which limits their

ability to guide treatment strategies for patients with stage III colon

cancer.16,57,77–82 Therefore, further research is required to identify

biomarkers that can accurately predict responses to neoadjuvant ther-

apies and that therefore have the potential to transform the manage-

ment of LACC.

6 | CONCLUSION

Neoadjuvant therapy is a promising approach capable of improving

the outcomes of patients with LACC. Findings from the FOxTROT

trial continue to elucidate the therapeutic benefits of neoadjuvant

therapy. Neoadjuvant radiotherapy has demonstrated major potential

in tumor downstaging, particularly in specific LACC cases. In patients

with cT4b dMMR LACC, NAIT is recommended when no contraindi-

cations are present. This strategy enables early intervention, reduces

treatment toxicity, and allows for greater flexibility in the modification

of treatment plans. However, challenges pertaining to accurate stag-

ing, patient compliance, and variability in immunotherapeutic

responses remain, indicating a need for continual research and innova-

tion. Advancements in imaging techniques, biomarker development,

and personalized treatment approaches can facilitate the optimization

of care for patients with colon cancer.

ACKNOWLEDGMENTS

This article was edited by Wallace Academic Editing.

CONFLICT OF INTEREST STATEMENT

All authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available on

request from the corresponding author. The data are not publicly

available due to privacy or ethical restrictions.

ORCID

Jaw-Yuan Wang https://orcid.org/0000-0002-7705-2621

TABLE 1 The role of NACT, NACRT, and NAIT in LACC.

Treatment Regimens and protocols Oncological outcomes Predictive biomarkers

NACT FOxTROT: 6 weeks of neoadjuvant FOLFOX

with or without panitumumab based on RAS

status, followed by surgery and adjuvant

chemotherapy35,39

Improved survival outcomes, R0

resection (94%), and reduced

recurrence35,46,48,77

MMR status: dMMR tumors showed less

response to chemotherapy compared to

pMMR, with pMMR achieving significant

reduction in recurrence32

T stage

T4b with better survival benefits of NACT56

ERCC1 expression negatively impacted

FOLFOX response57,59

PRODIGE 22: Perioperative FOLFOX with or

without cetuximab for high-risk cases31,36,40
Significant pathological tumor

regression31,40

OPTICAL: 3 months of neoadjuvant

mFOLFOX6 or CAPOX, then surgery, followed

by adjuvant chemotherapy41

Improved 3-year OS (94.9% vs

88.5%) and DFS benefit in

women41

NeoCol: CAPOX or FOLFOX neoadjuvant

cycles before surgery42
Modest response with node-

negative disease in 59% of cases

and 85% DFS42

NACRT Radiotherapy combined with mFOLFOX6, with

dose adjusted by tumor location (left- or right-

sided). CT planning for tumor volume, with

margins for lymph nodes and target

volume4,43–45,51

Pathological complete response

rate up to 26.4% and R0 resection

rate of 91.2%51

Predictive biomarker studies were limited, but

efficacy for tumor regression across various

genetic profiles

Single-institute study: R0 achieved

in 83% of unresectable cases; some

toxicity with myelosuppression in

17%45

NAIT NICHE-2: Nivolumab and ipilimumab regimens

for dMMR LACC, followed by surgery38
98% pathologic response, with 95%

major and 68% complete response,

and no recurrence at median

26 months38

MMR status: dMMR/MSI-H tumors highly

responsive to immune checkpoint

inhibitors38,61,64

Tumor mutation burden and PD-L1 expression

positively correlated with response to

immunotherapy67
NICHE-3: Nivolumab and relatlimab for dMMR

cases, surgery after two doses60
100% overall pathologic response,

79% complete response60

6 of 9 CHUANG ET AL.

https://orcid.org/0000-0002-7705-2621
https://orcid.org/0000-0002-7705-2621


REFERENCES

1. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global can-

cer statistics. CA Cancer J Clin. 2011;61(2):69–90.
2. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A,

et al. Global cancer statistics 2020: GLOBOCAN estimates of inci-

dence and mortality worldwide for 36 cancers in 185 countries. CA

Cancer J Clin. 2021;71(3):209–49.
3. Rosander E, Nordenvall C, Sjovall A, Hjern F, Holm T. Management

and outcome after multivisceral resections in patients with locally

advanced primary colon cancer. Dis Colon Rectum. 2018;61(4):

454–60.
4. Chen YC, Tsai HL, Li CC, Huang CW, Chang TK, Su WC, et al. Critical

reappraisal of neoadjuvant concurrent chemoradiotherapy for treatment

of locally advanced colon cancer. PLoS One. 2021;16(11):e0259460.

5. de Nes LCF, van der Heijden JAG, Verstegen MG, Drager L, Tanis PJ,

Verhoeven RHA, et al. Predictors of undergoing multivisceral resec-

tion, margin status and survival in Dutch patients with locally

advanced colorectal cancer. Eur J Surg Oncol. 2022;48(5):1144–52.
6. Klaver CE, Gietelink L, Bemelman WA, Wouters MW, Wiggers T,

Tollenaar RA, et al. Locally advanced colon cancer: evaluation of cur-

rent clinical practice and treatment outcomes at the population level.

J Natl Compr Cancer Netw. 2017;15(2):181–90.
7. Mathis KL, Nelson H, Pemberton JH, Haddock MG, Gunderson LL.

Unresectable colorectal cancer can be cured with multimodality ther-

apy. Ann Surg. 2008;248(4):592–8.
8. Edge SB. AJCC cancer staging manual. Vol 7. New York, NY: Springer;

2010. p. 97–100.
9. Edition S, Edge S, Byrd D. AJCC cancer staging manual 2017. New

York, NY: Springer.

10. Weiser MR. AJCC 8th Edition: colorectal cancer. Ann Surg Oncol.

2018;25(6):1454–5.
11. Gunderson LL, Jessup JM, Sargent DJ, Greene FL, Stewart AK.

Revised TN categorization for colon cancer based on national survival

outcomes data. J Clin Oncol. 2010;28(2):264–71.
12. Gao P, Song YX, Wang ZN, Xu YY, Tong LL, Sun JX, et al. Is the pre-

diction of prognosis not improved by the seventh edition of the TNM

classification for colorectal cancer? Analysis of the surveilla006Ece,

epidemiology, and end results (SEER) database. BMC Cancer. 2013;

13(1):1–6.
13. Hermanek P Jr, Wiebelt H, Riedl S, Staimmer D, Hermanek P. Long-

term results of surgical therapy of colon cancer. Results of the colo-

rectal cancer study group. Chirurg. 1994;65(4):287–97.
14. Oh SY, Kim DY, Kim YB, Suh KW. Oncologic outcomes after adjuvant

chemotherapy using FOLFOX in MSI-H sporadic stage III colon can-

cer. World J Surg. 2013;37(10):2497–503.
15. Andre T, Boni C, Mounedji-Boudiaf L, Navarro M, Tabernero J,

Hickish T, et al. Oxaliplatin, fluorouracil, and leucovorin as adjuvant

treatment for colon cancer. N Engl J Med. 2004;350(23):2343–51.
16. Kim JE, Hong YS, Kim HJ, Kim KP, Kim SY, Lim SB, et al. Microsatel-

lite instability was not associated with survival in stage III colon can-

cer treated with adjuvant chemotherapy of oxaliplatin and Infusional

5-fluorouracil and leucovorin (FOLFOX). Ann Surg Oncol. 2017;24(5):

1289–94.
17. Huang CW, Chen YT, Tsai HL, Yeh YS, Su WC, Ma CJ, et al. EGFR

expression in patients with stage III colorectal cancer after adjuvant

chemotherapy and on cancer cell function. Oncotarget. 2017;8(70):

114663–76.
18. de Gooyer JM, Verstegen MG, t Lam-Boer J, Radema SA,

Verhoeven RHA, Verhoef C, et al. Neoadjuvant chemotherapy for

locally advanced T4 colon cancer: a nationwide propensity-score

matched cohort analysis. Dig Surg. 2020;37(4):292–301.
19. Zhou J, Guo Z, Yu W, Li S, Qiao W. Clinical evaluation of preoperative

radiotherapy combined with FOLFOX chemotherapy on patients with

locally advanced colon cancer. Am Surg. 2019;85(4):313–20.

20. Izbicki JR, Hosch SB, Knoefel WT, Passlick B, Bloechle C,

Broelsch CE. Extended resections are beneficial for patients with

locally advanced colorectal cancer. Dis Colon Rectum. 1995;38(12):

1251–6.
21. Sahakyan AM, Aleksanyan A, Batikyan H, Petrosyan H, Sahakyan

Mcapital AC. Standard and multivisceral colectomy in locally

advanced colon cancer. Radiol Oncol. 2020;54(3):341–6.
22. Leijssen LGJ, Dinaux AM, Amri R, Kunitake H, Bordeianou LG,

Berger DL. The impact of a multivisceral resection and adjuvant ther-

apy in locally advanced colon cancer. J Gastrointest Surg. 2019;23(2):

357–66.
23. Sauer R, Liersch T, Merkel S, Fietkau R, Hohenberger W, Hess C,

et al. Preoperative versus postoperative chemoradiotherapy for

locally advanced rectal cancer: results of the German CAO/-

ARO/AIO-94 randomized phase III trial after a median follow-up of

11 years. J Clin Oncol. 2012;30(16):1926–33.
24. Rodel C, Liersch T, Becker H, Fietkau R, Hohenberger W, Hothorn T,

et al. Preoperative chemoradiotherapy and postoperative chemother-

apy 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(7):

679–87.
25. Lee YC, Hsieh CC, Chuang JP. Prognostic significance of partial tumor

regression after preoperative chemoradiotherapy for rectal cancer: a

meta-analysis. Dis Colon Rectum. 2013;56(9):1093–101.
26. Sauer R, Becker H, Hohenberger W, Rodel C, Wittekind C, Fietkau R,

et al. Preoperative versus postoperative chemoradiotherapy for rectal

cancer. N Engl J Med. 2004;351(17):1731–40.
27. Moehler M, Lyros O, Gockel I, Galle PR, Lang H. Multidisciplinary

management of gastric and gastroesophageal cancers. World J Gas-

troenterol. 2008;14(24):3773–80.
28. Zhou Z, Nimeiri HS, Benson AB III. Preoperative chemotherapy for

locally advanced resectable colon cancer-a new treatment paradigm

in colon cancer? Ann Transl Med. 2013;1(2):11.

29. Arredondo J, Gonzalez I, Baixauli J, Martinez P, Rodriguez J, Pastor C,

et al. Tumor response assessment in locally advanced colon cancer

after neoadjuvant chemotherapy. J Gastrointest Oncol. 2014;5(2):

104–11.
30. Jakobsen A, Andersen F, Fischer A, Jensen LH, Jorgensen JC,

Larsen O, et al. Neoadjuvant chemotherapy in locally advanced colon

cancer. A phase II trial. Acta Oncol. 2015;54(10):1747–53.
31. Karoui M, Rullier A, Luciani A, Bonnetain F, Auriault M-L, Sarran A,

et al. Neoadjuvant FOLFOX 4 versus FOLFOX 4 with cetuximab ver-

sus immediate surgery for high-risk stage II and III colon cancers: a

multicentre randomised controlled phase II trial–the PRODIGE

22-ECKINOXE trial. BMC Cancer. 2015;15(1):1–11.
32. Seligmann JF, FoxTROT Collaborative Group. FOxTROT: neoadjuvant

FOLFOX chemotherapy with or without panitumumab (Pan) for

patients (pts) with locally advanced colon cancer (CC). J Clin Oncol.

2020;38:4013.

33. Chalabi MV, Verschoor Y, Van den Berg J, Sikorska K, Beets G, AV L,

et al. LBA7 Neoadjuvant immune checkpoint inhibition in locally

advanced MMR-deficient colon cancer: the NICHE-2 study. Ann

Oncol. 2022;33:S1389.

34. Arredondo J, Pastor C, Baixauli J, Rodriguez J, Gonzalez I, Vigil C,

et al. Preliminary outcome of a treatment strategy based on perioper-

ative chemotherapy and surgery in patients with locally advanced

colon cancer. Color Dis. 2013;15(5):552–7.
35. Foxtrot Collaborative G. Feasibility of preoperative chemotherapy for

locally advanced, operable colon cancer: the pilot phase of a random-

ised controlled trial. Lancet Oncol. 2012;13(11):1152–60.
36. Karoui M, Rullier A, Piessen G, Legoux JL, Barbier E, De

Chaisemartin C, et al. Perioperative FOLFOX 4 versus FOLFOX 4 plus

cetuximab versus immediate surgery for high-risk stage II and III colon

CHUANG ET AL. 7 of 9



cancers: a phase II multicenter randomized controlled trial (PRODIGE

22). Ann Surg. 2020;271(4):637–45.
37. Benson AB 3rd, Venook AP, Cederquist L, Chan E, Chen YJ,

Cooper HS, et al. Colon cancer, version 1.2017, NCCN clinical prac-

tice guidelines in oncology. J Natl Compr Cancer Netw. 2017;15(3):

370–98.
38. Chalabi M, Verschoor YL, Tan PB, Balduzzi S, Van Lent AU,

Grootscholten C, et al. Neoadjuvant immunotherapy in locally

advanced mismatch repair-deficient colon cancer. N Engl J Med.

2024;390(21):1949–58.
39. Morton D, Seymour M, Magill L, Handley K, Glasbey J, Glimelius B,

et al. Preoperative chemotherapy for operable colon cancer: mature

results of an international randomized controlled trial. J Clin Oncol.

2023;41(8):1541–52.
40. Karoui M, Gallois C, Piessen G, Legoux JL, Barbier E, De

Chaisemartin C, et al. Does neoadjuvant FOLFOX chemotherapy

improve the prognosis of high-risk stage II and III colon cancers?

Three years' follow-up results of the PRODIGE 22 phase II random-

ized multicentre trial. Color Dis. 2021;23(6):1357–69.
41. Hu H, Huang M, Li Y, Wang Z, Wang X, Liu P, et al. Perioperative che-

motherapy with mFOLFOX6 or CAPOX for patients with locally

advanced colon cancer (OPTICAL): a multicenter, randomized, phase

3 trial. American society of. Clin Oncol. 2022;40:3500.

42. Jensen LH, Kjaer ML, Larsen FO, Hollander NH, Rahr HB, Pfeffer F,

et al. Phase III randomized clinical trial comparing the efficacy of

neoadjuvant chemotherapy and standard treatment in patients with

locally advanced colon cancer: the NeoCol trial. Am Soc Clin Oncol.

2023;41:LBA3503.

43. Cukier M, Smith A, Milot L, Chu W, Chung H, Fenech D, et al. Neoad-

juvant chemoradiotherapy and multivisceral resection for primary

locally advanced adherent colon cancer: a single institution experi-

ence. Eur J Surg Oncol. 2012;38(8):677–82.
44. Huang CM, Huang CW, Ma CJ, Tsai HL, Su WC, Chang TK, et al. Out-

comes of neoadjuvant chemoradiotherapy followed by radical re-

section for T4 colorectal cancer. World J Gastrointest Oncol. 2020;

12(12):1428–42.
45. Yuan Y, Xiao WW, Xie WH, Cai PQ, Wang QX, Chang H, et al.

Neoadjuvant chemoradiotherapy for patients with unresectable radi-

cally locally advanced colon cancer: a potential improvement to over-

all survival and decrease to multivisceral resection. BMC Cancer.

2021;21(1):179.

46. Nair KG, Kamath SD, Chowattukunnel N, Krishnamurthi SS. Preoper-

ative strategies for locally advanced colon cancer. Curr Treat Options

in Oncol. 2024;25(3):376–88.
47. Taieb J, Karoui M. FOxTROT: are we ready to dance? J Clin Oncol.

2023;41(8):1514–7.
48. Seligmann JF, Group FC. FOxTROT: results of embedded phase II

evaluating the addition of panitumumab (pan) to neo-adjuvant FOL-

FOX for patients (pts) with KRAS-wt colon cancer (CC) with extended

biomarker panel. ESMO. 2023 Abstract 552O;34:S412.

49. Cheong CK, Nistala KRY, Ng CH, Syn N, Chang HSY, Sundar R, et al.

Neoadjuvant therapy in locally advanced colon cancer: a meta-

analysis and systematic review. J Gastrointest Oncol. 2020;11(5):

847–57.
50. Davey MG, Amir AH, Ryan OK, Donnelly M, Donlon NE, Regan M,

et al. Evaluating the oncological safety of neoadjuvant chemotherapy

in locally advanced colon carcinoma: a systematic review and meta-

analysis of randomised clinical trials and propensity-matched studies.

Int J Color Dis. 2023;38(1):193.

51. Huang CM, Huang MY, Ma C, Yeh YS, Tsai HL, Huang CW, et al.

Neoadjuvant FOLFOX chemotherapy combined with radiotherapy

followed by radical resection in patients with locally advanced colon

cancer. Radiat Oncol. 2017;12(1):48.

52. Markowitz SD, Bertagnolli MM. Molecular basis of colorectal cancer.

N Engl J Med. 2009;361(25):2449–60.

53. Hou Z, Jiang W, Tang J, Xiao B, Li Y, Li D, et al. PACE: a phase III trial

of CAPOX versus anti-PD-1 inhibitor as adjuvant therapy for patients

with dMMR/MSI-H stage III colon cancer. J Clin Oncol. 2023;41-

(16_suppl):TPS3637.

54. Yunlong W, Tongtong L, Hua Z. The efficiency of neoadjuvant che-

motherapy in colon cancer with mismatch repair deficiency. Cancer

Med. 2022;12:2440–52.
55. Ajani JA, D'Amico TA, Bentrem DJ, Chao J, Cooke D, Corvera C, et al.

Gastric cancer, version 2.2022, NCCN clinical practice guidelines in

oncology. J Natl Compr Cancer Netw. 2022;20(2):167–92.
56. Dehal A, Graff-Baker AN, Vuong B, Fischer T, Klempner SJ, Chang S-

C, et al. Neoadjuvant chemotherapy improves survival in patients

with clinical T4b colon cancer. J Gastrointest Surg. 2018;22(2):242–9.
57. Sobrero AF, Puccini A, Shi Q, Grothey A, Andrè T, Shields AF, et al. A

new prognostic and predictive tool for shared decision making in

stage III colon cancer. Eur J Cancer. 2020;13:182–8.
58. Noda E, Maeda K, Inoue T, Fukunaga S, Nagahara H, Shibutani M,

et al. Predictive value of expression of ERCC 1 and GST-p for

5-fluorouracil/oxaliplatin chemotherapy in advanced colorectal can-

cer. Hepato-Gastroenterology. 2012;59(113):130–3.
59. Huang MY, Lee HH, Huang CW, Huang CM, Ma CJ, Yin TC, et al.

ERCC overexpression associated with a poor response of cT4b colo-

rectal cancer with FOLFOX-based neoadjuvant concurrent chemora-

diation. Oncol Lett. 2020;20(5):212.

60. Verschoor YL, van den Berg J, Balduzzi S, van Blijderveen JC,

Oosterling S, Burger P, et al. LBA31 neoadjuvant nivolumab plus rela-

tlimab (anti-LAG3) in locally advanced MMR-deficient colon cancers:

the NICHE-3 study. Ann Oncol. 2023;34:S1270.

61. Le DT, Durham JN, Smith KN, Wang H, Bartlett BR, Aulakh LK, et al.

Mismatch repair deficiency predicts response of solid tumors to PD-1

blockade. Science. 2017;357(6349):409–13.
62. Le DT, Uram JN, Wang H, Bartlett BR, Kemberling H, Eyring AD,

et al. PD-1 blockade in tumors with mismatch-repair deficiency. N

Engl J Med. 2015;372(26):2509–20.
63. Ribic CM, Sargent DJ, Moore MJ, Thibodeau SN, French AJ,

Goldberg RM, et al. Tumor microsatellite-instability status as a predic-

tor of benefit from fluorouracil-based adjuvant chemotherapy for

colon cancer. N Engl J Med. 2003;349(3):247–57.
64. Chalabi M, Fanchi LF, Dijkstra KK, Van den Berg JG, Aalbers AG,

Sikorska K, et al. Neoadjuvant immunotherapy leads to pathological

responses in MMR-proficient and MMR-deficient early-stage colon

cancers. Nat Med. 2020;26(4):566–76.
65. Overman MJ, McDermott R, Leach JL, Lonardi S, Lenz HJ, Morse MA,

et al. Nivolumab in patients with metastatic DNA mismatch repair-

deficient or microsatellite instability-high colorectal cancer

(CheckMate 142): an open-label, multicentre, phase 2 study. Lancet

Oncol. 2017;18(9):1182–91.
66. Diaz LA Jr, Shiu KK, Kim TW, Jensen BV, Jensen LH, Punt C, et al.

Pembrolizumab versus chemotherapy for microsatellite instability-

high or mismatch repair-deficient metastatic colorectal cancer

(KEYNOTE-177): final analysis of a randomised, open-label, phase

3 study. Lancet Oncol. 2022;23(5):659–70.
67. Yeh YS, Tsai HL, Chen PJ, Chen YC, Su WC, Chang TK, et al. Identify-

ing and clinically validating biomarkers for immunotherapy in colorec-

tal cancer. Expert Rev Mol Diagn. 2023;23(3):231–41.
68. Audisio A, Fazio R, Hendlisz A, Sclafani F. Neoadjuvant chemotherapy

for resectable colon cancer in the era of precision oncology: a step

forward or a step back? Curr Opin Oncol. 2023;35(4):315–7.
69. Grothey A, Sobrero AF, Shields AF, Yoshino T, Paul J, Taieb J, et al.

Duration of adjuvant chemotherapy for stage III colon cancer. N Engl

J Med. 2018;378(13):1177–88.
70. Iveson TJ, Sobrero AF, Yoshino T, Souglakos I, Ou FS, Meyers JP,

et al. Duration of adjuvant doublet chemotherapy (3 or 6 months) in

patients with high-risk stage II colorectal cancer. J Clin Oncol. 2021;

39(6):631–41.

8 of 9 CHUANG ET AL.



71. Avallone A, De Stefano A, Pace U, Catteau A, Di Gennaro E,

Tatangelo F, et al. 491P neoadjuvant nivolumab in early stage colo-

rectal cancer. Ann Oncol. 2020;31:S449.

72. Latham A, Srinivasan P, Kemel Y, Shia J, Bandlamudi C,

Mandelker D, et al. Microsatellite instability is associated with the

presence of lynch syndrome Pan-cancer. J Clin Oncol. 2019;37(4):

286–95.
73. Muller C, Nielsen SM, Hatchell KE, Yang S, Michalski ST,

Hamlington B, et al. Underdiagnosis of hereditary colorectal cancers

among Medicare patients: genetic testing criteria for lynch syndrome

miss the mark. JCO Precis Oncol. 2021;5:5–1111.
74. Aghagolzadeh P, Radpour R. New trends in molecular and cellular bio-

marker discovery for colorectal cancer. World J Gastroenterol. 2016;

22(25):5678–93.
75. Chand M, Keller DS, Mirnezami R, Bullock M, Bhangu A, Moran B,

et al. Novel biomarkers for patient stratification in colorectal cancer: a

review of definitions, emerging concepts, and data. World J Gastro-

intest Oncol. 2018;10(7):145–58.
76. Ogunwobi OO, Mahmood F, Akingboye A. Biomarkers in colorectal

cancer: current research and future prospects. Int J Mol Sci. 2020;

21(15):5311.

77. Taieb J, Le Malicot K, Shi Q, Penault-Llorca F, Bouche O, Tabernero J,

et al. Prognostic value of BRAF and KRAS mutations in MSI and MSS

stage III colon cancer. J Natl Cancer Inst. 2017;109(5):djw272.

78. Klingbiel D, Saridaki Z, Roth AD, Bosman FT, Delorenzi M, Tejpar S.

Prognosis of stage II and III colon cancer treated with adjuvant

5-fluorouracil or FOLFIRI in relation to microsatellite status: results of

the PETACC-3 trial. Ann Oncol. 2015;26(1):126–32.
79. Zaanan A, Shi Q, Taieb J, Alberts SR, Meyers JP, Smyrk TC, et al. Role

of deficient DNA mismatch repair status in patients with stage III colon

cancer treated with FOLFOX adjuvant chemotherapy: a pooled analy-

sis from 2 randomized clinical trials. JAMA Oncol. 2018;4(3):379–83.
80. Tie J, Cohen JD, Wang Y, Christie M, Simons K, Lee M, et al. Circulat-

ing tumor DNA analyses as markers of recurrence risk and benefit of

adjuvant therapy for stage III colon cancer. JAMA Oncol. 2019;5(12):

1710–7.
81. Yang IP, Miao ZF, Huang CW, Tsai HL, Yeh YS, Su WC, et al. High

blood sugar levels but not diabetes mellitus significantly enhance oxa-

liplatin chemoresistance in patients with stage III colorectal cancer

receiving adjuvant FOLFOX6 chemotherapy. Ther Adv Med Oncol.

2019;11:1758835919866964.

82. Taieb J, Gallois C. Adjuvant chemotherapy for stage III colon cancer.

Cancers. 2020;12(9):2679.

How to cite this article: Chuang J-P, Chen Y-C, Wang J-Y.

Narrative review of neoadjuvant therapy in patients with

locally advanced colon cancer. Kaohsiung J Med Sci. 2025;

41(2):e12926. https://doi.org/10.1002/kjm2.12926

CHUANG ET AL. 9 of 9

https://doi.org/10.1002/kjm2.12926

	Narrative review of neoadjuvant therapy in patients with locally advanced colon cancer
	Abstract
	1  |  INTRODUCTION
	2  |  MATERIALS AND METHODS
	3  |  ROLE OF NACT AND NACRT IN LACC TREATMENT
	3.1  |  Regimens and protocols of NACT for LACC
	3.2  |  Oncological benefits of NACT and NACRT for patients with LACC
	3.3  |  Predictive biomarkers of LACC in patients receiving NACT
	3.3.1  |  dMMR versus proficient MMR
	3.3.2  |  T stage
	3.3.3  |  Excision repair cross‐complementing group 1, thymidylate synthase, and glutathione S‐transferase


	4  |  ROLE OF NAIT IN LACC TREATMENT
	4.1  |  Regimens and protocols of NAIT for LACC
	4.2  |  Oncological outcomes of patients with LACC receiving NAIT
	4.3  |  Predictive biomarkers of LACC in patients receiving NAIT

	5  |  DISCUSSION
	6  |  CONCLUSION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES


