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Abstract
Colorectal cancer liver metastasis (CRLM) presents a clinical challenge, and 
optimizing treatment strategies is crucial for improving patient outcomes. 
Surgical resection, a key element in achieving prolonged survival, is often linked 
to a heightened risk of recurrence. Acknowledging the potential benefits of 
preoperative neoadjuvant chemotherapy in managing resectable liver metastases, 
this approach has gained attention for its role in tumor downsizing, assessing 
biological behavior, and reducing the risk of postoperative recurrence. However, 
the use of neoadjuvant chemotherapy in initially resectable CRLM sparks ongoing 
debates. The balance between tumor reduction and the risk of hepatic injury, 
coupled with concerns about delaying surgery, necessitates a nuanced approach. 
This article explores recent research insights and draws upon the practical 
experiences at our center to address critical issues regarding considerations for 
initially resectable cases. Examining the criteria for patient selection and the 
judicious choice of neoadjuvant regimens are pivotal areas of discussion. Striking 
the right balance between maximizing treatment efficacy and minimizing adverse 
effects is imperative. The dynamic landscape of precision medicine is also 
reflected in the evolving role of gene testing, such as RAS/BRAF and PIK3CA, in 
tailoring neoadjuvant regimens. Furthermore, the review emphasizes the need for 
a multidisciplinary approach to navigate the comp-lexities of CRLM. Integrating 
technical expertise and biological insights is crucial in refining neoadjuvant 
strategies. The management of progression following neoadjuvant chemotherapy 
requires a tailored approach, acknowledging the diverse biological behaviors that 
may emerge. In conclusion, this review aims to provide a comprehensive 
perspective on the considerations, challenges, and advancements in the use of 
neoadjuvant chemotherapy for initially resectable CRLM. By combining evidence-
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based insights with practical experiences, we aspire to contribute to the ongoing discourse on refining treatment 
paradigms for improved outcomes in patients with CRLM.

Key Words: Neoadjuvant therapy; Colorectal cancer liver metastasis; Multidisciplinary teams; Chemotherapeutic regimens; 
Resectability criteria

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Optimizing treatment for colorectal cancer liver metastasis (CRLM) is essential. This review explores the dynamic 
landscape of preoperative neoadjuvant chemotherapy for initially resectable CRLM, addressing debates, criteria for patient 
selection, and the role of gene testing. Emphasizing a multidisciplinary approach, it navigates complexities in managing 
progression post-chemotherapy, contributing to ongoing discussions on refining treatment paradigms for improved 
outcomes.

Citation: Cheng XF, Zhao F, Chen D, Liu FL. Current landscape of preoperative neoadjuvant therapies for initial resectable colorectal 
cancer liver metastasis. World J Gastroenterol 2024; 30(7): 663-672
URL: https://www.wjgnet.com/1007-9327/full/v30/i7/663.htm
DOI: https://dx.doi.org/10.3748/wjg.v30.i7.663

INTRODUCTION
Colorectal cancer liver metastasis (CRLM), identified in approximately 25% of cases at the primary diagnosis, 
significantly contributes to both the incidence and mortality rates of colorectal cancer (CRC)[1]. The prognosis for CRC 
patients with liver metastasis remains challenging, with a 5-year survival rate of less than 10%[2]. Although the outcome 
of metastatic CRC varies, the surgical removal of isolated CRC liver metastases holds the potential for curative effects. 
Recent studies have shown an upward trend in survival rates following hepatic resection for metastatic CRC, indicating 
improved prognoses[3]. Notably, for initially resectable CRLM patients, perioperative chemotherapy combined with 
surgery has been explored, emphasizing outcomes such as progression-free survival (PFS) and overall survival (OS)[4].

Despite surgery being the cornerstone for treating initially resectable CRLM, a considerable number of patients 
experience recurrence within a year post-surgery, highlighting the limitations of surgery alone[5]. This prompts the 
consideration of alternative treatment modalities, including direct surgery followed by adjuvant chemotherapy and 
neoadjuvant therapy followed by surgery and postoperative adjuvant chemotherapy.

The implementation of neoadjuvant chemotherapy as part of the treatment strategy offers distinct advantages and 
poses challenges. On the positive side, it enables the early control of microscopic metastatic lesions, facilitates the 
assessment of tumor response to chemotherapy, and provides patients with a "biological waiting window" to potentially 
avoid surgery in cases of early progression[6-9]. However, neoadjuvant chemotherapy introduces disadvantages such as 
the risk of chemotherapy-induced liver damage, including sinusoidal injury from oxaliplatin and irinotecan-induced 
steatohepatitis, thereby elevating the risk of surgical complications and mortality[10,11]. Furthermore, the disappearance 
of imaging lesions post-chemotherapy presents a challenge in determining the extent of surgical resection[12,13].

Thus, neoadjuvant chemotherapy acts as a double-edged sword, emphasizing the paramount importance of clinically 
identifying patients suitable for neoadjuvant chemotherapy vs direct surgery. The primary challenge faced by 
neoadjuvant treatment lies in the difficulty of patient selection, stemming from the vague definition of resectability and 
limited understanding of risk factors for recurrence in metastatic CRC, including biological behavior and inadequate 
assessment.

REFINEMENT OF TERMINOLOGY IN THE CONTEXT OF RESECTABILITY CRITERIA FOR CRLM
In clinical practice, the central question of "resectability" has traditionally focused on technical aspects. The criteria for 
deeming a case resectable have centered on the ability to achieve R0 resection for all liver lesions while ensuring an 
adequate residual liver volume[14]. However, this technical definition introduces inherent subjectivity, influenced by 
factors such as varying clinical volumes across different centers and the diverse technical prowess of hepatobiliary 
surgeons. Moreover, not all technically resectable liver metastases translate into meaningful postoperative benefits, with 
up to 80% of patients experiencing recurrence within three years post-resection[15-18]. This underscores the critical need 
for a more nuanced understanding and strategic planning of perioperative treatments to effectively mitigate the often-
devastating consequences of postoperative recurrence.

Recognizing the limitations of a purely technical definition, the European Society for Medical Oncology (ESMO) 
guidelines advocate for a comprehensive evaluation of initially resectable CRLM that integrates both "surgical technical 
standards" and "oncological prognostic factors"[19]. The surgical technical standards are further categorized into "easily 

https://www.wjgnet.com/1007-9327/full/v30/i7/663.htm
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resectable" and "difficult to resect," while oncological prognostic information is classified into "excellent," "good," and 
"poor" prognostic factors[19,20]. This dual-dimensional approach acknowledges the inherent complexity of assessing 
resectability, recognizing that successful surgery extends beyond technical feasibility to crucial oncological factors that 
significantly influence prognosis.

In 1999, Fong et al[21] introduced the Clinical risk score (CRS) to assess the risk of postoperative recurrence in CRLM 
patients[21]. This scoring system incorporates five clinical indicators, providing a valuable tool for identifying patients at 
high risk of recurrence[21]. However, despite its widespread use, there is a current gap in the literature regarding 
whether neoadjuvant treatment can improve outcomes for high-risk patients identified by CRS[22,23].

Addressing the biological dimension, Guinney et al[24] made a significant stride in understanding the molecular 
landscape of CRC with the introduction of Consensus molecular subtypes (CMS) in 2015[24]. This classification, 
encompassing four molecular subtypes, offers a more nuanced view of the disease[24]. However, the application of CMS 
in identifying beneficiaries of neoadjuvant treatment remains unexplored to date[25-28]. Bridging this gap in research is 
imperative for a comprehensive understanding of the molecular intricacies influencing treatment responses in CRC.

In recent years, advancements in prognostic assessment systems have been prompted by our evolving understanding 
of the molecular biology of tumors and treatment paradigms for CRLM. Notably, Brudvik et al[29] introduced the 
modified clinical score (m-CS) in 2017, an enhanced system incorporating RAS gene status, size of liver metastases, and 
lymph node status of the primary tumor[29]. While representing progress in simplification compared to previous scores, 
the m-CS lacks granularity in weighing diverse high-risk factors and fails to account for chemotherapy sensitivity. Wang 
et al's study[30] underscores the significance of neoadjuvant chemotherapy insensitivity, CRS > 2 points, and KRAS 
mutations as independent prognostic indicators, providing valuable insights for refining prognostic tools[30]. Utilizing a 
score-based prediction model, their findings present a concise yet effective means of predicting long-term survival 
postoperatively.

Moreover, a new frontier in prognostic assessment emerged in 2018 with the introduction of the tumor burden score 
(TBS) by Sasaki et al[31] Utilizing tumor size and number, TBS categorizes patients into low, intermediate, and high-risk 
groups[31]. External validation by Tsilimigras et al[32] showcased TBS's superior discriminatory ability compared to the 
widely used CRS[32]. The subsequent integration of genetic and morphological factors in the Genetic and morphological 
evaluation (GAME) score by Margonis et al[33] represents a notable step forward[33]. Though GAME scores outper-
formed CRS in external validation by Wang et al[34], a potential limitation lies in the exclusion of chemotherapy as an 
evaluation parameter. Nevertheless, this innovative integration of genetic and morphological factors in the GAME score 
enhances its prognostic utility in CRLM, urging further exploration of its practical implications.

The comprehensive evaluation of relapse risk (CERR) score emerges as a robust prognostic system, integrating the 
refined TBS (mTBS) model. Building upon TBS, the mTBS introduces parameters accounting for unilateral or bilateral 
metastases, addressing inherent limitations in TBS calculations. Chen et al[35] crafted the CERR score, considering factors 
such as KRAS/NRAS/BRAF mutation status, primary tumor lymph node involvement, presence of extrahepatic disease, 
and elevated carcinoembryonic antigen or carbohydrate antigen-199 Levels[35]. These elements, combined with mTBS, 
provide a CERR. Stratifying patients into high-risk (CERR score ≥ 4), intermediate-risk (2 ≤ CERR score ≤ 3), and low-risk 
groups (CERR score < 2), the CERR score exhibits superior discriminatory ability over CRS and GAME scoring systems
[35]. This nuanced approach enhances our understanding of tumor biological behavior, aligning with both clinical and 
molecular perspectives. However, while the CERR score represents a comprehensive tool, its mathematical complexity 
and abstract metrics pose challenges for widespread clinical application.

Recent years have witnessed significant strides in the integration of artificial intelligence (AI) in medical practice, 
presenting a promising avenue for predicting patient prognosis following CRLM resection. Chakedis et al[36] pioneered a 
machine learning-based model that, through Bootstrap resampling and multifactorial logistic regression analysis, 
demonstrated remarkable accuracy in predicting recurrence risk[36]. Compared to the conventional CRS, the model 
exhibited a substantial increase in discriminative ability, showcasing its potential to predict postoperative recurrence. 
However, it is crucial to acknowledge the inherent limitations of machine learning, including the risk of model overfitting 
and the black-box nature of the model. These factors hinder its seamless integration into clinical practice, demanding 
careful consideration of its application.

In conclusion, the guidance of Multidisciplinary Teams (MDT) remains pivotal for stratified management based on 
patient-specific and tumor-specific factors. Adhering to diagnostic and therapeutic guidelines, respecting individual 
patient features, and aligning with established principles are crucial for optimizing patient care strategies and 
maximizing survival benefits. This comprehensive and personalized approach, incorporating the latest advancements in 
preoperative neoadjuvant therapies for initially resectable CRLM, underscores our commitment to achieving the highest 
standards in patient care. Future research should delve into refining prognostic models, addressing their limitations, and 
exploring innovative applications of AI in enhancing precision medicine for CRC patients. Refer to Table 1 for a detailed 
overview of biological behavior assessment systems, their advantages, and limitations.

THE CRUCIAL ROLE OF MDT IN CUSTOMIZING INDIVIDUALIZED APPROACHES FOR PATIENTS WITH 
INITIALLY RESECTABLE CRLM
The engagement of MDT in tailoring individualized approaches for patients with initially resectable CRLM stands as a 
cornerstone in contemporary oncology[37]. Placing patient-centered care at the forefront, this approach involves the 
collaboration of a diverse team of qualified medical professionals. Ideally, the MDT should encompass experts in 
colorectal surgery, gastrointestinal surgery, hepatic surgery, medical oncology, radiation oncology, interventional 
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Table 1 Overview of biological behavior assessment systems for colorectal cancer liver metastasis

Evaluation 
System Components included Advantages Limitations Ref.

CRS Five clinical indicators Widely used; identifies 
high-risk patients

Limited evidence on improving outcomes for high-
risk CRS patients

[21-
23]

CMS Molecular classification into 4 subtypes Offers nuanced view of 
disease

Application in identifying neoadjuvant treatment 
beneficiaries remains unexplored

[24]

m-CS RAS gene status, size of liver metastases, 
lymph node status of the primary tumor

Enhanced system 
compared to previous 
scores

Lacks granularity in weighing diverse high-risk 
factors and does not account for chemotherapy 
sensitivity

[29,
30]

TBS Categorizes patients into low, intermediate, 
and high-risk groups based on tumor size 
and number

Superior discriminatory 
ability

Limited by excluding chemotherapy as an evaluation 
parameter

[31]

GAME Genetic and morphological factors Outperformed CRS in 
external validation

Potential limitation in excluding chemotherapy as an 
evaluation parameter

[33,
34]

CERR Integrates mTBS with additional parameters CERR Mathematical complexity and abstract metrics pose 
challenges for widespread clinical application

[35]

AI model Machine learning-based model predicting 
recurrence risks

Remarkable accuracy in 
predicting recurrence risk

Inherent limitations include model overfitting and 
the black-box nature, hindering seamless integration 
into clinical practice

[36]

CRS: Clinical risk score; CMS: Consensus molecular subtypes; m-CS: Modified clinical score; mTBS: Refined tumor burden score; GAME: Genetic and 
morphological evaluation; CERR: Comprehensive evaluation of relapse risk; AI: Artificial intelligence.

radiology, radiology, ultrasound imaging, pathology, and other pertinent specialties. This collaborative and compre-
hensive team ensures a holistic evaluation of each patient, allowing for a well-rounded and specialized treatment plan 
that considers the intricacies of CRLM from various medical perspectives[38].

The management of CRLM has progressively incorporated MDTs for comprehensive patient care[39]. Extensive 
evidence supports the impact of MDT processes on patient survival, demonstrating improved OS under MDT care[40,
41]. Notably, a Chinese study reported that MDT discussions contributed to prolonged OS in patients with advanced 
gastrointestinal cancers, including CRC[42]. Additionally, preoperative MDT assessment has shown associations with 
enhanced survival in patients with locally advanced colon cancer[43].

The significance of MDTs in managing CRLM has been underscored by its substantial impact on patient outcomes and 
treatment strategies. A retrospective study by Milana et al[44] demonstrated the effects of MDT on CRC patients with 
liver metastases, highlighting the potential benefits of a multidisciplinary approach in tailoring individualized treatment 
strategies[44]. The study identified patients undergoing liver resection or simultaneous resection for primary CRC and 
liver metastases with curative intent, emphasizing the role of MDT in optimizing patient care and outcomes[44]. 
Additionally, a review illustrated the advantages of a multidisciplinary team approach, particularly in treating patients 
with CRLM. The review emphasized the significance of MDTs in developing tailored treatment plans and optimizing 
patient management, stressing the importance of a collaborative and comprehensive approach to address the com-
plexities of CRLM[45]. Moreover, Cheng et al[46] highlighted the importance of a multidisciplinary treatment plan in 
achieving successful resection of colorectal liver metastases and intrahepatic cholangiocarcinoma, further emphasizing 
the role of MDTs in guiding complex treatment decisions[46].

In conclusion, the engagement of MDTs in customizing individualized approaches for patients with initially resectable 
CRLM is pivotal for optimizing patient care, treatment strategies, and outcomes. The collaborative nature of MDTs allows 
for comprehensive assessments, personalized treatment plans, and the integration of diverse expertise, ultimately 
contributing to improved patient management and prognosis.

INDICATIONS FOR NEOADJUVANT CHEMOTHERAPY IN CRLM
In recent years, the management of CRLM has witnessed significant advancements, prompting a nuanced consideration 
of neoadjuvant chemotherapy. The National Comprehensive Cancer Network guidelines, starting from the 2009 edition, 
suggest that patients with resectable CRLM and fewer adverse prognostic factors may benefit more from direct surgery. 
Conversely, those with borderline resectability might find neoadjuvant chemotherapy more suitable[28,47,48]. Notably, 
for patients who have not undergone chemotherapy or have been chemotherapy-free for the past 12 months, the clinical 
benefits of neoadjuvant chemotherapy may be more significant[49,50].

The 2009 European expert consensus proposes specific recommendations, advocating neoadjuvant chemotherapy 
followed by surgical resection for CRLM patients with a CRS of ≥ 2[51]. The 2012 edition of the ESMO guidelines refines 
these recommendations[52]. For initially resectable CRLM with a single lesion and a diameter < 2 cm, direct surgery is 
recommended, while other scenarios favor preoperative neoadjuvant mFOLFOX6 chemotherapy[52].
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The 2016 ESMO guidelines introduce a comprehensive approach, considering both surgical complexity and tumor 
biology. Patients with a poor prognosis or challenging resections are recommended for preoperative neoadjuvant 
chemotherapy, while those with technically feasible and favorable prognosis CRLM are advised to undergo direct 
surgery[19]. The 2023 ESMO guidelines highlight careful consideration for patients with small metastatic lesions (10-15 
mm), which may disappear after systemic treatment[53]. In such cases, neoadjuvant chemotherapy, if indicated, should 
not exceed two months. Alternatively, under MDT discussion, early surgery or other local treatment methods for small 
lesions, such as percutaneous ablative therapy, may be considered[53].

In summary, for initially R0 resectable or locally treatable CRLM, adopting the ESMO guidelines in clinical practice is 
recommended. While the ESMO guidelines do not provide specific criteria for classifying prognosis as good, moderate, or 
poor, the CRS is generally regarded as the gold standard. Patients with scores 0-2 are considered to have a 'good 
prognosis,' whereas those with a score of 3 or above are classified as having a 'poor prognosis.' The more adverse 
prognostic factors in CRLM, the more neoadjuvant chemotherapy is recommended.

SELECTION OF NEOADJUVANT CHEMOTHERAPEUTIC REGIMENS FOR CRLM
In the landscape of neoadjuvant chemotherapy for initially resectable CRLM, the gold standard, as established by 
randomized controlled trials, remains the FOLFOX regimen, a cornerstone reaffirmed by the EPOC study[54,55]. 
FOLFOX's prominence persists as the standard approach, and its equivalency with oxaliplatin in combination with 
capecitabine (CAPOX) in palliative treatment has seamlessly integrated CAPOX into clinical neoadjuvant chemotherapy 
practices. However, regimens containing irinotecan are generally cautioned against for neoadjuvant use, unless 
necessitated by a patient's history of oxaliplatin-based adjuvant chemotherapy and subsequent development of liver 
metastasis within one year of completing treatment. The complexity of patient selection criteria poses a challenge, 
impacting the outcomes of clinical studies focused on neoadjuvant treatment for CRLM. Notable among these studies are 
EORTC-40983, COMET, and NEW EPOC.

The EORTC-40983 trial, initiated in 2008, delved into the perioperative use of the FOLFOX4 regimen (6 cycles preoper-
atively + 6 cycles postoperatively) for CRLM. Results indicated enhanced PFS with perioperative chemotherapy (median 
PFS 18.7 vs 11.7 months), yet failed to demonstrate conclusive OS benefits [median OS (mOS) 61.3 vs 54.3 months, P > 
0.05]. The study's broad categorization without distinguishing between synchronous and metachronous liver metastases, 
combined with generally low overall tumor burden, introduces complexities in assessing neoadjuvant benefits[4,56,57]. 
The COMET trial, a phase II study exploring neoadjuvant chemotherapy and targeted therapy's impact on PFS for 
initially resectable CRLM, administered 6 cycles of FOLFOX or 4 cycles of XELOX preoperatively[58]. The addition of 
cetuximab or bevacizumab was contingent on KRAS status. While the study demonstrated a median PFS of 22.5 months 
for wild-type KRAS and 10.5 months for mutant KRAS, showcasing modest improvement compared to EORTC-40983, its 
efficacy was influenced by a significant proportion of low-risk patients, with around half having a single liver metastasis, 
potentially diluting the overall neoadjuvant treatment impact[59]. The NEW EPOC trial aimed to evaluate the effect-
iveness of adding cetuximab to chemotherapy in the neoadjuvant treatment of KRAS exon 2 wild-type CRLM. The 
combination group exhibited a higher proportion of synchronous liver metastases (53% vs 47%), larger metastatic 
volumes, and worse prognosis-related indicators (14% poorly differentiated vs 10%)[55,60]. However, statistical P-values 
were not provided. While the neoadjuvant treatment effective rate (Complete Response + Partial Response) was higher in 
both groups than COMET, it lacked statistical significance (70% for the combination group, 62% for chemotherapy alone, 
P > 0.05). Intriguingly, the combination group showed significantly shorter PFS than the chemotherapy-alone group (14.1 
vs 20.5 months, P = 0.030). Long-term follow-up even suggested that neoadjuvant treatment with combined targeted 
therapy could shorten OS (mOS for the combination group 55.4 months vs chemotherapy alone 81 months, Hazard Ratio 
1.45, P = 0.036). Further stratified analysis indicated that for patients with favorable prognostic factors, neoadjuvant 
combination targeted therapy did not confer a survival benefit. The unexpected reduction in survival with combined 
targeted therapy remains unclear, possibly influenced by significant differences in postoperative adjuvant treatment 
between the two groups[55,60].

In a retrospective analysis, Hao et al[61] evaluated 3038 cases of resectable colon cancer with single-organ metastases 
(either in the liver or lung). They compared patients who underwent neoadjuvant treatment (either preoperative or 
perioperative) with those who received postoperative adjuvant treatment alone. The neoadjuvant treatment group 
showed a substantial extension in mOS, reaching 47.24 months, compared to 38.08 months in the postoperative adjuvant 
treatment alone group[61,62]. Chakrabarti et al[63] retrospectively analyzed seven cases of Microsatellite Instability-High 
(MSI-H) non-metastatic digestive tract tumors treated with neoadjuvant immunotherapy at their center. Among three 
cases of CRC, two achieved a pathological Complete Response (pCR), showcasing promising results[63]. However, given 
the small sample size and the absence of M1 samples, the generalizability of these findings awaits confirmation in larger 
studies. This study raises parallels with a 2022 The New England Journal of Medicine publication reporting a 100% 
complete clinical response in 12 cases of stage II-III dMMR rectal cancer treated with single-agent programmed cell death 
1 (PD-1) (dostarlimab) in the neoadjuvant setting[64]. This suggests that immunotherapy, especially for dMMR patients, 
might be considered earlier in the treatment timeline. Xiao et al[65] conducted an analysis on 10 cases of pMMR/
Microsatellite Stable (MSS) CRLM subjected to neoadjuvant treatment involving PD-1, bevacizumab, and chemotherapy. 
The findings revealed a noteworthy pCR in one case, accompanied by a Disease Control Rate of 100% and an Overall 
Response Rate (ORR) of 62.5%[65]. Comparing these outcomes with the ORR observed in the COMET study, the addition 
of PD-1 appears to augment the ORR, closely approaching the results of NEW EPOC[55,58,60]. However, considering the 
NEW EPOC study demonstrated a 70% ORR with a regimen involving eight agents plus chemotherapy, the distinct 
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contribution of PD-1 remains uncertain. This observation is reminiscent of a study in 2021, which explored neoadjuvant 
dual immunotherapy for CRLM[66]. In this study, 23 CRLM patients underwent preoperative treatment with a 
combination of CTLA-4 and durvalumab, followed by postoperative monotherapy involving four administrations of 
durvalumab. Among the four patients achieving pCR, two had pMMR tumors. This suggests that, analogous to liver 
cancer, differentiating between MSI-H or MSS may not be imperative for CRLM, and both subtypes could potentially 
derive benefits from immunotherapy[66]. Alternatively, there might be unidentified factors influencing the efficacy of 
immunotherapy in these specific patients.

Several ongoing studies (https://clinicaltrials.gov/) are currently investigating various neoadjuvant treatments for 
CRLM, encompassing different regimens such as FOLFIRINOX (NCT03487939, NCT05362825), combined immuno-
therapy (NCT03844750, NCT05359393), post-neoadjuvant local treatment for recurrent liver metastases (NCT05861505), 
and neoadjuvant treatment combined with VEGFR (NCT00659022, NCT01508000, NCT01646554).

In summary, the ORR for neoadjuvant treatment currently falls within the 50%-70% range, with traditional chemo-
therapy drugs being the predominant agents. However, there is a notable lack of robust clinical evidence regarding the 
addition of targeted therapies, and the experience with combining immunotherapeutic agents is even scarcer. The invest-
igation of neoadjuvant treatments for CRLM is advancing by refining patient selection criteria beyond the CRS and 
incorporating factors such as CMS and genetic status. Moreover, there is a growing emphasis on exploring extensive 
combinations of drugs, including immunotherapy, targeted therapy, and differentiating between MSS and MSI-H, as well 
as the exploration of dual immunotherapy.

MANAGEMENT STRATEGIES FOR PROGRESSION IN HEPATIC METASTASES DURING NEOADJUVANT 
THERAPY
The management of CRLM following neoadjuvant therapy and subsequent progression poses a complex therapeutic 
challenge. Studies indicate that hepatectomy significantly improves OS in patients with progressive disease (PD) 
compared to continuing chemotherapy, especially when considering a balanced patient profile[67]. However, in patients 
undergoing extensive liver resection, survival analysis reveals that PFS and OS are influenced by independent prognostic 
factors. The acceptance of second-line chemotherapy is not an independent predictor of patient survival. This observation 
suggests that patients undergoing extensive liver resection, often burdened with a larger tumor load and high CRS, may 
not derive substantial benefits from second-line chemotherapy. Therefore, timely surgical intervention is advisable for 
eligible patients to achieve a disease-free state[67].

Comparing patients who achieved complete or partial response to second-line chemotherapy with those undergoing 
direct surgery, no significant advantage in terms of PFS and OS is evident for effective responders[68]. This implies that 
the efficacy of second-line chemotherapy has limited impact on the long-term outcomes of initially resectable patients, 
particularly those who do not achieve objective relief from neoadjuvant therapy. For patients experiencing PD after 
neoadjuvant treatment, the consideration of liver resection becomes pivotal. Observational studies indicate a significant 
improvement in OS for PD patients undergoing liver resection, particularly when patient characteristics are meticulously 
balanced[67]. In the context of patients progressing after first-line chemotherapy and experiencing PD following 
neoadjuvant treatment, the continuation of chemotherapy may diminish survival rates. Therefore, prompt consideration 
of surgical options is crucial to avoid unnecessary adverse effects of prolonged chemotherapy.

A detailed analysis of the type of progression during neoadjuvant therapy, including numeric, dimensional, and 
biological changes, aids in determining the suitability for surgery[69]. Tumor markers hold potential value in assessing 
treatment response and disease progression. Monitoring protein levels in blood samples, especially during progression, 
enhances the understanding of the patient's disease biology[70]. When formulating individualized treatment strategies, 
factors such as the patient's overall condition, treatment sensitivity, and biological characteristics should be considered. 
Personalized treatment plans may involve surgery, targeted therapy, or more potent chemotherapy regimens. This 
underscores the importance of a comprehensive approach, considering multiple factors, to optimize treatment strategies 
when dealing with progression after neoadjuvant therapy for CRLM.

CONCLUSION
With an increasingly comprehensive and precise definition of 'initially resectable', the significance of neoadjuvant therapy 
has gained recognition. Combining patient-specific factors and the tumor's intrinsic characteristics, a stratified 
management model has emerged under the guidance of MDT (Figure 1). This model emphasizes surgical intervention as 
the primary approach, with perioperative systemic therapy serving as auxiliary support. It facilitates more precise 
treatment decisions for initially resectable CRLM. Neoadjuvant therapy, tailored to individual differences, offers varying 
intensities of regimens.

For patients with adverse prognostic factors like a high CRS, GAME risk scores, initial treatment insensitivity, or 
elevated ctDNA levels, exploring two-drug combination targeted therapies or more potent three-drug chemotherapy 
regimens may optimize survival benefits. The adjustment of specific regimens and efficacy predictions is increasingly 
guided by gene testing (such as RAS/BRAF, PIK3CA), now recommended in major guidelines. Simultaneously, the 
promising biomarker ctDNA awaits further validation through advanced-level evidence-based research as a prospective 
indicator for treatment response. Future research directions should focus on validating and refining these approaches to 

https://clinicaltrials.gov/
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Figure 1 Key Considerations for the paradigm of neoadjuvant or direct surgery in resectable colorectal cancer liver metastasis. The figure 
outlines factors such as surgical standards, technical considerations, tumor characteristics, prognostic factors, and key markers influencing treatment decisions. MDT: 
Multidisciplinary team; CRS: Clinical risk score; CEA: Carcinoembryonic antigen; MMR: Mismatch repair; ctDNA: Circulating tumor DNA.

enhance the precision and effectiveness of neoadjuvant therapy in the management of initially resectable CRLM.
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