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Background

Controversy surrounds the efficacy of adjuvant chemotherapy (ACT) in the treatment of stage I lung adenocarcinoma (LUAD). The objective of this study was to examine the impact of the maximum standardized uptake value (SUVmax) as measured by 18F-fluorodeoxyglucose positron emission tomography/computed tomography (FDG-PET/CT) on the efficacy of ACT in patients diagnosed with stage I LUAD.





Methods

We scrutinized the medical records of 928 consecutive patients who underwent complete surgical resection for pathological stage I LUAD at our institution. The ideal cut-off value for primary tumor SUVmax in terms of disease-free survival (DFS) and overall survival (OS) was determined using the X-tile software. The Kaplan–Meier method and Cox regression analysis were used for survival analysis.





Results

Based on the SUVmax algorithm, the ideal cutoff values were determined to be 4.9 for DFS and 5.0 for OS. We selected 5.0 as the threshold because OS is the more widely accepted predictive endpoint. In a multivariate Cox regression analysis, SUVmax ≥ 5.0, problematic IB stage, and sublobectomy were identified as independent risk factors for poor DFS and OS. It is noteworthy that patients who were administered ACT had significantly longer DFS and OS than what was observed in the subgroup of patients with pathological stage IB LUAD and SUVmax ≥ 5.0 (p < 0.035 and p ≤ 0.046, respectively). However, there was no observed survival advantage for patients in stages IA or IB who had an SUVmax < 5.0.





Conclusion

The preoperative SUVmax of tumors served as an indicator of the impact of ACT in the context of completely resected pathological stage I LUAD. Notably, patients within the Stage IB category exhibiting elevated SUVmax levels emerged as a subgroup experiencing substantial benefits from postoperative ACT.
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Introduction

Non-small cell lung cancer (NSCLC) stands as the foremost cause of cancer-related mortality worldwide, with surgery serving as the primary therapeutic modality for patients in the early stages (1, 2). Despite the implementation of radical resection, roughly half of the patients with NSCLC who are surgically treated, encounter recurrence (3, 4). Recent findings from a comprehensive multi-centric observational study indicate 5-year overall survival (OS) rates of 93.2% and 82.7% for patients in pathological stages IA and IB (8th edition), respectively (5). Postoperative ACT plays a crucial role in enhancing prognosis, with reported 5-year OS benefits ranging from 5% to 10% through cisplatin-based ACT in numerous large randomized clinical trials and meta-analyses (6–10). While ACT is recommended for patients with resected stage II and IIIA NSCLC, its application in stage I patients remains a subject of debate (11, 12). Various retrospective studies have demonstrated diverse degrees of survival advantage with ACT in stage I patients (13–16). However, the lack of robust evidence has precluded the endorsement of ACT for stage I patients in the current National Comprehensive Cancer Network (NCCN) guidelines, except for select stage IB patients exhibiting high-risk factors (17). The limited efficacy of ACT in stage I NSCLCs may be attributed, in part, to the inclusion of a substantial number of patients with favorable prognoses who may not require adjuvant treatment. Consequently, the identification of patients at high risk of recurrence is imperative for discerning the potential benefits of ACT.

LUAD constitutes the predominant histological subtype of NSCLC, representing approximately 50% of surgically resected tumors (18). Despite sharing the same TNM stage, LUAD exhibits considerable histological and molecular heterogeneity, influencing prognosis and treatment decisions (19). Therefore, additional predictive factors are essential for identifying patients diagnosed with stage I LUAD at an elevated risk of recurrence who would derive greater benefits from ACT. Among preoperative variables, the SUVmax derived from 18F-fluorodeoxyglucose (FDG) PET/CT scans stands out as a superior predictor of tumor invasiveness and prognosis (20–23). Platinum-doublet regimens represent a widely employed chemotherapeutic approach in LUAD adjuvant treatment, despite their associated high toxicity (24). The efficacy of platinum-based chemotherapy is intricately linked to the metabolic activity of lung cancer, a parameter encapsulated by SUVmax on FDG-PET/CT (25). However, the extent to which the SUVmax of the primary tumor can prognosticate the effectiveness of ACT following surgery in early-stage LUAD remains uncertain.

To further assess the value of SUVmax in predicting the outcomes of ACT in patients with pathological stage I LUAD, we conducted a retrospective analysis, using the database of our institute.





Materials and methods




Patients

In this retrospective analysis, we systematically examined the electronic medical records of patients diagnosed with early-stage NSCLC who had undergone surgical resection at the Department of Thoracic Surgery II, Peking University Cancer Hospital. All enrolled patients underwent preoperative staging and surgical interventions in accordance with the guidelines outlined by the NCCN for lung cancer (version 2012). Preoperative staging procedures included chest CT, brain MRI, abdominal ultrasonography, bone scintigraphy, and, when feasible, whole-body 18F-FDG PET/CT scans. Anatomic pulmonary resection with systematic mediastinal lymphadenectomy, involving the dissection of at least three N2 stations, was scheduled for all patients. Sublobectomy (segmentectomy or wedge resection) with systematic lymph node sampling was selectively performed in specific cases. To ensure precise N staging, intrapulmonary lymph nodes (stations 13, 14) were meticulously removed from resected specimens by surgeons and subjected to pathological review.

Patients diagnosed with pathological stage I invasive LUAD who had undergone PET/CT scans prior to surgery were included. Exclusion criteria encompassed individuals meeting one or more of the following conditions: (1) multiple primary lung cancers, (2) concurrent malignancies within the preceding 5 years, (3) received neoadjuvant therapy or any other form of adjuvant therapy (including targeted therapy or radiotherapy), (4) R1/R2 resection, and (5) inadequate follow-up information or mortality within 90 days post-surgery. Clinical data pertaining to the enrolled patients were meticulously retrieved from our prospectively maintained database. Ethical considerations were adhered to in accordance with the Declaration of Helsinki, and approval was obtained from the Ethics Committee of Peking University Cancer Hospital and Institute (Institutional Review Board No. 2019KT59). Given the retrospective nature of the study, the necessity for informed consent was waived.





Integrated PET/CT imaging

Preoperative PET/CT examinations were conducted using a Gemini TF PET/CT system manufactured by Philips. Prior to the procedure, patients observed a minimum fasting period of 6 hours and underwent a 60-minute resting period. Subsequently, an intravenous injection of 3.7 MBq of 18FDG/kg of body weight was administered. Patients assumed a supine position during PET/CT data acquisition. Emission images were obtained subsequent to CT scanning, and the emission scan comprised 8 to 10 bed positions, each lasting 1 minute per step. The FDG uptake of the tumor was visually assessed in comparison to the surrounding tissue in regions devoid of significant artifacts and overlapping increased FDG uptake organs. Independent evaluation of integrated PET/CT images was conducted by a team of experienced radiologists. The SUVmax of the primary tumor was meticulously recorded. All integrated PET/CT imaging procedures were conducted within the 4-week interval preceding the scheduled surgery.





Histopathologic evaluation

Resected specimens underwent standard pathological analysis and were histologically examined by experienced pulmonary pathologists. Routine records included crucial pathological features such as the degree of differentiation, tumor size, lympho vascular invasion (LVI), and visceral pleural invasion (VPI). Tumors were deemed LVI-positive when cancer cells were identified within the intra tumoral lumen, comprising vessels or lymphatics, given the inherent difficulty in precisely distinguishing between vascular and lymphatic invasion. Elastic-van-Gieson staining was performed when tumors abutted the visceral pleura or exhibited pleural puckering. The American Joint Committee on Cancer (AJCC) Cancer Staging Manual, 8th edition, served as the basis for pathological staging.





Adjuvant chemotherapy

Adjuvant chemotherapy was administered to patients with high-risk factors, encompassing poorly differentiated tumors, VPI (+), LVI (+), and sublobectomy (26). The treatment protocol comprised four cycles of platinum doublets (either cisplatin in combination with paclitaxel or pemetrexed), with a three-week interval between cycles. Patient eligibility for platinum-based ACT was determined based on age and performance status, with the informed consent of the patient. Initiation of ACT occurred within a window of 4 to 8 weeks following surgical resection. Adverse events associated with chemotherapy were systematically documented, and decisions regarding dose adjustments or treatment delays were made by seasoned oncologists prior to scheduled administrations, considering both objective criteria (white cell count, absolute neutrophil count, serum creatinine, gastrointestinal symptoms, and neurologic symptoms) and subjective criteria (performance status) (27). Notably, no instances of mortality attributed to chemotherapy were observed among patients completing the stipulated four cycles of ACT.





Postoperative follow-up

All the patients underwent a structured follow-up regimen, with assessments conducted at three-month intervals during the initial two years, followed by semi-annual evaluations over the subsequent three years, and subsequently transitioning to annual examinations. The follow-up protocol included chest CT, abdominal and cervical lymph node ultrasound examinations, and serum tumor marker assessments every three months. Additionally, an annual MRI of the brain was performed for each participant. In cases where patients were not available for follow-up at our institution, survival data were obtained through telephone communication. Locoregional recurrence or distant metastasis was ascertained through comprehensive examinations, encompassing chest CT, abdominal ultrasound, brain MRI, and bone scintigraphy. A PET-CT scan was recommended if necessary. DFS was operationally defined as the duration from the date of surgery to the occurrence of disease recurrence, death, or the last follow-up. OS was defined as the interval from the date of surgery to death or the last follow-up. The concluding follow-up assessment was conducted in June 2023.





Statistical analysis

The X-tile software was used to establish the cutoff value for SUVmax, which was determined by identifying the value associated with the minimum P-values derived from log-rank chi-squared statistics for the categorical SUVmax with respect to DFS and OS (28). Associations between clinicopathological characteristics were scrutinized through the application of the Pearson’s chi-squared test or Fisher’s exact test for categorical variables. DFS and OS were computed using Kaplan–Meier curves and subjected to comparison using the log-rank test. A multivariate Cox proportional hazards regression model was used to discern independent prognostic factors. All p-values were derived from 2-tailed statistical analyses, and significance was established at p < 0.05. The statistical analysis was conducted using the SPSS software package (version 22.0; SPSS, Chicago, IL, USA).






Results




The optimal cut-off value of SUVmax

A total of 928 consecutive patients diagnosed with pathologically confirmed T1-2aN0M0 invasive LUAD from May 2010 to December 2018 were included in this study, as shown in Figure 1. All enrolled patients underwent radical resection, with 827 patients (89.1%) undergoing lobectomy. The median follow-up period was 53.1 months, ranging from 4.7–147.6 months. Among the participants, 81 (8.7%) received postoperative ACT. Ultimately, 116 patients (12.5%) experienced postoperative recurrence, and 60 patients (6.5%) succumbed to lung cancer.




Figure 1 | Flow chart of patient selection. LUAD, lung adenocarcinoma; MIA minimally invasive adenocarcinoma; AIS, adenocarcinoma in situ; ACT, adjuvant chemotherapy.



The optimal cutoff value for SUVmax to predict DFS and OS was determined using X-tile software. Patient information for DFS and OS, along with the SUVmax of the primary tumor, was input into the X-tile software. The data was analyzed to identify the optimal cutoff value for SUVmax by seeking the maximum difference in survival. The calculated optimal cutoff values were 4.9 for DFS and 5.0 for OS. The corresponding Kaplan-Meier curves, depicted in Figure 2, illustrated that a high SUVmax was associated with poorer DFS and OS outcomes.




Figure 2 | Disease-free survival (DFS) (A) and overall survival (OS) (B) as determined by the SUVmax of the main tumor using X-tile analysis. SUVmax optimum cutoff values computed for DFS and OS were 4.9 and 5.0, respectively.







Clinicopathological factors associated with high SUVmax

Considering the appropriate SUVmax cutoff value for DFS and OS, we categorized the patients into two groups using the practical threshold of 5.0: “SUVmax < 5.0” and “SUVmax ≥ 5.0.” Table 1 presents the clinicopathological characteristics of the two groups. Male (p < 0.001), smoking history (p < 0.001), solid nodule (p ≥ 0.001), CEA ≥ 5.0 ng/mL (p < 0.001), tumor size ≥ 3 cm (p < 0.001), VPI+ (p < 0.001), LVI+ (p < 0.001), and pathological T stage (p < 0.001) were significantly correlated with an SUVmax ≥ 5.0. Despite the fact that a greater proportion of patients in the high SUVmax group had undergone lobectomy (p = 0.025) and ACT (p < 0.001), they also had a greater likelihood of lung cancer recurrence (p < 0.001) and lung cancer-related death (p < 0.001).


Table 1 | Characteristics of patients with low SUVmax (< 5) and high SUVmax (≥ 5).







Clinicopathological factors associated with survival

The connection between clinical and pathologic variables and DFS and OS for the study cohort was assessed using univariate and multivariate survival analysis, as detailed in Table 2. A univariate analysis revealed that several patient characteristics were significant predictive factors for DFS: age (p = 0.042), gender (p = 0.033), smoking history (p = 0.004), CEA level (p = 0.001), SUVmax (p < 0.001), VPI (p < 0.001), LVI (p = 0.038), and TNM stage (p < 0.001). All of the following were significant predictive markers for OS: patient age (p = 0.003), smoking history (p = 0.010), CEA level (p = 0.001), SUVmax (p < 0.001), VPI (p < 0.001), and TNM stage (p < 0.001).


Table 2 | Cox proportional hazards regression analysis on prognostic factors related to survival in the entire cohort (n=928).



Prognostic factors were incorporated in the Cox proportional hazards regression model, which revealed that SUVmax ≥ 5 was an independent predictor of DFS (HR = 5.370, 95% CI: 3.508–8.220, p < 0.001) and OS (HR = 4.275, 95% CI: 2.361–7.741, p < 0.001). However, multivariate analysis revealed that sublobectomy and problematic IB stage were independent risk factors for poorer DFS and OS, as indicated in Table 2. In univariate analysis, ACT did not serve as a predictive factor for DFS (p = 0.080) or OS (p = 0.085) for the entire cohort. Furthermore, ACT did not emerge as an independent predictor of favorable survival in patients with stage I LUAD in multivariate analysis (DFS: HR = 0.777, 95% CI: 0.413–1.462, p = 0.435; OS: HR = 1.447, 95% CI: 0.642–3.260, p = 0.373).





Potential benefits of ACT in stage IB LUAD with high SUVmax

Both univariate and multivariate analyses established the primary tumor SUVmax and TNM stage as prognostic factors for survival. Subsequently, we conducted a subgroup analysis to investigate the prognostic significance of SUVmax at various stages. The study cohort was divided into four subgroups based on the SUVmax and TNM stage: group A (pathological stage IA and SUVmax < 5), group B (pathological stage IB and SUVmax < 5), group C (pathological stage IA and SUVmax ≥ 5), and group D (pathological stage IB and SUVmax ≥ 5). As shown in Figure 3, both DFS (Figure 3A) and OS (Figure 3B) among the four subgroups were statistically different. Patients with a greater SUVmax and a more advanced stage exhibited a generally unfavorable prognosis, with notable variations observed within each grouping. Group C exhibited a significantly lower DFS (p = 0.002) and OS (p = 0.040) in comparison to group D.




Figure 3 | DFS (A) and OS (B) Kaplan-Meier survival curves subsequent to the division of the cohort into four subgroups based on stage and SUVmax threshold. DFS (C, E, G, I) and OS (D, F, H, J) curves for the four subgroups in accordance with adjuvant treatment.



We investigated the survival benefits of ACT in each subgroup in greater depth. Surprisingly, ACT was linked with poorer OS (Figure 3D, p < 0.001) and DFS (Figure 3C) among the 505 patients in group A. No statistically significant difference was observed in terms of DFS and OS between patients in groups B and C who had ACT and those who did not (Figures 3E–H). Among the 146 patients in group D, patients who were administered ACT had longer DFS (Figure 3I, p = 0.035) and OS (Figure 3J, p = 0.046) compared to those who were not administered ACT. Table 3 presents the clinicopathological characteristics of the two subgroups of patients who had received ACT or not in group D patients. Among the predictive factors like CEA, tumor size, VPI and LVI, there was no significant difference between the two subgroups, as shown in Table 3. We further analyzed the prognostic factors in the Cox proportional hazards regression model for group D patients. The results revealed that ACT was an independent factor for superior DFS (HR = 0.356, 95% CI: 0.135–0.935, p = 0.036) and OS (HR = 0.334, 95% CI: 0.077–0.852, p = 0.043) in stage IB LUAD patients with high SUVmax (≥ 5), as shown in Table 4.


Table 3 | Characteristics of stage IB patients with high SUVmax (≥ 5).




Table 4 | Univariate log-rank test and multivariate Cox regression analysis on prognostic factors related to survival in Group D patients (n=146).








Discussion

In the present study, we discerned a notable correlation between the SUVmax of the primary tumor, as determined through preoperative FDG-PET/CT, and the efficacy of ACT in patients with surgically resected stage I LUAD. An optimal cutoff value for SUVmax (≥ 5) was identified as predictive of postoperative survival following curative resection (Figure 2). This threshold, substantiated as an independent prognostic factor in subsequent analyses, holds significant implications, as it delineates a hitherto overlooked demographic poised to benefit from ACT. Our study proposes that patients with pathological stage IB LUAD and SUVmax ≥ 5 represent the bona fide beneficiary cohort for postoperative ACT (Figure 3). To the best of our knowledge, our study stands as the first to explore the efficacy of ACT in stage I LUAD, stratified based on the metabolic levels of the primary tumor.

In the context of stage I lung cancers, an estimated 20%–40% are prone to recurrence or metastasis within a five-year period following radical resection, attributed to residual tumor cells that escape surgical elimination (29). Although the consensus supports ACT for patients in high-risk stage I, the controversy surrounding its efficacy in stage I lung cancer persists, leaving uncertainty regarding the specific patient subgroup that stands to benefit (30). The NCCN guidelines prescribe indications for ACT in stage IB NSCLC, including poorly differentiated tumors, vascular invasion, sub-lobar resection, tumors exceeding 4 cm, visceral pleural involvement, and incomplete lymph node sampling (17). However, these risk factors remain unpredictable preoperatively, and not all ostensibly high-risk stage IB patients derive benefit from ACT. Our study reveals that disparities in primary tumor metabolism may exert influence on the efficacy of ACT in stage IB lung cancer. Notably, no discernible survival benefit from ACT was evident in patients with stage IB with lower metabolic levels (SUVmax < 5), even in the presence of these recognized risk factors (Figure 3). Conversely, individuals in stage IB with SUVmax ≥ 5 may represent genuine candidates for ACT, and this critical information can be anticipated preoperatively. The discussion regarding the essentiality of postoperative ACT becomes more pronounced for stage IA NSCLCs. Sasada et al. (15) found that ACT had improved the 5-year OS rate (95% vs 81.1%, P = 0.04) in stage IA invasive LUAD after excluding preinvasive lesions and lepidic predominant tumors. Wang et al. (16) conducted a large-scale retrospective study involving 2,633 stage I NSCLC patients and found that ACT was associated with improved survival for stage IA and IB patients with LVI. Other retrospective studies have reported that ACT resulted in a 5-year OS rate improvement of 3% to 5% for stage I lung cancer (13, 14). However, prospective studies, particularly the meta-analysis conducted by the lung adjuvant cisplatin evaluation (LACE) collaboration group, yielded disparate outcomes (13, 14). Although the chemotherapy group exhibited a significantly enhanced prognosis with a 5-year overall survival benefit of 5.4%, ACT failed to enhance survival in patients with stage IA after stratification by stage (HR=1.41, 95% CI: 0.96-2.09). Our study aligns with prospective findings, indicating no survival benefit from ACT in stage IA patients, irrespective of the metabolic level of the primary tumor. Furthermore, in stage IA patients with lower metabolic levels (SUVmax < 5), ACT may lead to a worsened prognosis (Figure 3), attributable to potential chemotherapy toxicity.

The susceptibility of tumors to platinum-based chemotherapy may be influenced by the rearrangements of the primary metabolic pathways within cells (25). Chemoresistance and tumor metabolism are intricately linked. SUVmax, one of the most significant indices acquired from PET/CT that can precisely quantify the metabolic activity of tumors, has been used primarily to guide subsequent patient management by means of staging and restaging (31). The European Lung Cancer Working Party determined based a comprehensive review and meta-analysis of 13 studies that tumor SUVmax was a significant predictive factor for NSCLC (32). Increased invasiveness of initial tumors is correlated with a more unfavorable outcome for patients (33). SUVmax ≥ 3.7 for tumors is an independent risk factor for mediastinal lymph node metastasis (34). We discovered in the present study that other prognostic risk variables, including solid nodule, raised CEA level, big tumor size, lymphovascular invasion, and visceral pleural invasion, were substantially linked with an SUVmax ≥ 5 (Table 1). Cerfolio et al. discovered in a retrospective study that patients whose SUVmax was ≥ 10 had a higher likelihood of recurrence than those whose SUVmax was relatively low (35). Furthermore, they concluded that SUVmax was a more influential independent prognostic factor than TNM stage. Our research yielded comparable findings: patients diagnosed with stage IA LUAD with an SUVmax > 5 had a poorer DFS and OS in comparison to patients with stage IB with an SUVmax ≥ 5 (Figure 3). This suggests that the prognostic influence of tumor SUVmax was more substantial than that of TNM stage.

The primary strength of our study is that, we identified a dependable independent predictor (SUVmax ≥ 5) for DFS and OS among the preoperative risk factors, based on the results of multivariate analysis. Our research findings revealed that patients diagnosed with stage I LUAD who underwent standardized lobectomy and subsequent ACT and had an SUVmax ≥ 5 had a higher risk of lung cancer-related recurrence and death than patients in the lower SUVmax group (as shown in Table 1, Figure 2). The ideal dichotomous threshold of SUVmax, which is a continuous variable, is crucial for clinical decision-makers to correctly stratify and manage different patient populations. One issue pertains to the variability of SUVmax, a semiquantitative metric that is contingent upon various parameters, including fasting duration, plasma glucose level, time to imaging, reconstruction techniques, and region of interest, which can differ among institutes or PET scanners. Diverse publications have documented SUVmax cutoff values ranging from 2.9 to 5.5 (36–39). The variations in cut-off values among studies can be attributed, in part, to the distinct stages of enrolled cohorts, with the advanced stage being associated with a greater SUVmax (35). Another factor to consider is that distinct tumor histological types have varied metabolic activities.

Prior research has demonstrated that squamous cell carcinomas have more FDG uptake in comparison to adenocarcinomas (39). Furthermore, SUVmax is a more accurate predictor of LUAD prognosis than squamous cell carcinoma (20). For this reason, we concentrated on patients with stage I adenocarcinoma to mitigate the influence of the aforementioned variables (stage and histological type) on the SUVmax cutoff value.

Furthermore, the ROC curve was frequently used in prior research when determining the SUVmax cutoff value. However, the ROC curve is more appropriate for computing variables that have binary outcomes. In contrast, SUVmax exhibits a linear distribution in relation to survival time and is a continuous variable. Therefore, we opted to use the X-tile software to compute the best SUVmax cutoff value instead of other statistical methods for cutoff selection (28, 40, 41). Using the X-tile program and log-rank chi-squared statistics, the ideal SUVmax cut-off values for our study were determined by sifting through many divisions and identifying the minimal p values and maximum hazard ratios in terms of DFS and OS. The cutoff values of SUVmax were 4.9 for DFS and 5.0 for OS, and we chose 5.0 as the threshold because OS is the more widely accepted predictive endpoint.

Our study has several limitations that need to be acknowledged. The first limitation of this study is its retrospective and single-institutional design, which necessitates additional prospective multi-center validation within the context of SUVmax. The second limitation is the unavoidable presence of selection bias. One limitation of our study was the exclusion of pre-invasive and micro-invasive lesions due to the absence of metabolic value on PET/CT and the infrequent occurrence of postoperative recurrence (42). However, considering the potential impact on prognosis, patients diagnosed with LUAD who underwent neoadjuvant therapy or other adjuvant therapies (targeted therapy or radiotherapy) were also excluded. Thirdly, there was no stratification of the study cohort based on molecular profile. Molecular profiling has been demonstrated to be a more accurate predictor of recurrence rates than conventional clinicopathological factors (43, 44). Furthermore, the benefit of ACT for very early stage NSCLC can be predicted for high-risk patients stratified by driver gene mutations (45). The use of targeted treatment as an adjuvant for stage I lung cancer has garnered significant interest in recent times. Based on the subgroup analysis of the ADAURA trial data, adjuvant osimertinib significantly enhanced DFS (HR 0.41) for patients diagnosed with EGFR-mutated stage IB NSCLC compared to placebo (46). Recent retrospective findings indicate that adjuvant EGFR-TKI may increase DFS and OS in patients with NSCLC having stages IA and IB EGFR mutations (47). Unfortunately, only a minor proportion of the patients we had registered had undergone genetic testing. In light of the irregularity observed in the timing and duration of adjuvant targeted therapy, we ultimately made the decision to omit this subset of patients. However, additional research with a more substantial sample size is necessary to compare the effectiveness of ACT and postoperative targeted therapy in patients with early-stage lung cancer.

Despite the limitations outlined, our findings remain valuable, particularly in the context of the non-conflicting nature of ACT and targeted therapy. Our study indicates a lack of benefit from ACT in patients diagnosed with LUAD having stage IA disease and stage IB with low metabolic levels. This observation directs attention toward future investigations that should prioritize exploring the potential advantages of adjuvant targeted therapy. Notably, our results suggest that, for patients in stage IB with high metabolic levels, adjuvant targeted therapy could be beneficial. However, it is crucial to underscore that ACT remains a fundamental treatment, especially for patients with wildtype driver genes. For patients with mutant driver genes, a combined approach of chemotherapy and targeted therapy may represent a viable strategy for adjuvant treatment. We believe that these nuanced considerations merit further scrutiny and validation through prospective clinical studies, allowing for a more comprehensive understanding of their applicability and efficacy in the clinical setting.





Conclusions

In summary, the preoperative SUVmax of the tumor on FDG-PET/CT emerged as a significant prognostic factor for long-term survival and served as an indicator of the efficacy of ACT in patients with pathologic stage I LUAD following complete resection. Specifically, our findings revealed that among patients diagnosed with stage IB lung adenocarcinoma, those with an SUVmax ≥ 5 constituted the true beneficiaries of postoperative adjuvant chemotherapy. These insights contribute to a deeper comprehension of PET/CT parameters and hold potential implications for the therapeutic decision-making process in the management of patients with LUAD. However, the above conclusions are derived from a retrospective and single-institutional study, and the need for additional large-scale prospective clinical trials is evident to validate the observed survival benefits associated with adjuvant chemotherapy in the context of early-stage lung cancer.
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