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Objective

This study aimed to compare the survival outcomes among stage IB3 cervical cancer patients who undergo abdominal radical hysterectomy (ARH)+pelvic lymphadenectomy ± para-aortic lymph node dissection versus radiochemotherapy (R-CT).



Methods

Based on the large number of diagnoses and treatments for cervical cancer in the Chinese database, propensity score matching (PSM) was used to compare the 5-year overall survival (OS) and disease-free survival (DFS) rates of the ARH group and R-CT group.



Results

There were 590 patients with stage IB3 cervical cancer according to the FIGO 2018 staging system, with 470 patients in the ARH group and 120 patients in the R-CT group. The ARH and R-CT groups showed different 5-year OS and DFS rates in the total study population, and the 5-year OS and DFS rates in the R-CT group (n = 120) were lower than those in the ARH group (n = 470) (OS: 78.1% vs. 92.1%, p < 0.001; DFS: 71.6% vs. 90.3%, p < 0.001). R-CT was associated with a worse 5-year OS rate (hazard ratio [HR] = 3.401; 95% confidence interval [CI] = 1.875–6.167; p < 0.001) and DFS rate (HR = 3.440; 95% CI = 2.075–5.703; p < 0.001) by Cox multivariate analysis. After 1:3 PSM, the 5-year OS and DFS rates in the R-CT group (n = 108) were lower than those in the RH group (n = 280) (OS: 76.4% vs. 94.0%, p < 0.001; DFS: 69.3% vs. 92.6%, p < 0.001, respectively). R-CT was associated with a worse 5-year OS rate (HR = 4.071; 95% CI = 2.042–8.117; p < 0.001) and DFS rate (HR = 4.450; 95% CI = 2.441–8.113; p < 0.001) by Cox multivariate analysis.



Conclusion

Our study found that for FIGO 2018 stage IB3 cervical cancer patients, ARH resulted in better OS and DFS than R-CT.
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Introduction

Cervical cancer is a common malignant tumor of the female genital tract and the fourth leading cause of cancer death among women worldwide, especially in developing countries (1). In 2018, FIGO updated their clinical classification system. The following main changes were incorporated: the use of any imaging modality and/or pathological findings for judging the stage. For stage IB disease, the width of the lesion is no longer taken into consideration. Stage IB now includes three subgroups based on tumor size increases of 2 cm: stage IB1 (≤2 cm), stage IB2 (>2 to ≤4 cm) and stage IB3 (>4 cm). The most relevant modification was the introduction of the lymph node (LN) status; indeed, LN involvement (via histological or radiological assessment) was specifically designated as stage IIIC disease (IIIC1 pelvic LN metastasis and IIIC2 para-aortic LN metastasis) (1, 2). As a result, a new problem has arisen—that is, whether stage IB2 treatment recommendations based on the old staging system are still suitable based on the new staging system. Based on the clinical diagnoses and treatments for cervical cancer in the Chinese (Four C) database, this paper compared ARH versus R-CT for stage IB3 cervical cancer patients based on the new FIGO 2018 staging system and explored appropriate treatment strategies for this patient population.



Materials and Methods


Data Source

The establishment of the cervical cancer database was reviewed by the Ethics Committee of Nanfang Hospital, Southern Medical University (ethics number NFEC-2017-135), and written informed consent was waived by the ethics committee. The clinical trial identifier is CHiCTR1800017778 (International Clinical Trials Registry Platform Search Port, http://apps.who.int/trialsearch/). For the data collection methods and database establishment methods, please refer to the previously published articles by our team (3–7). General patient clinical data, surgery-related data, pathological information, and 315 other parameters were used for the standardized training of gynecologists and by the participating units after training for prognostic follow-up. Follow-up was mainly carried out via outpatient and telephone follow-up, and survival, recurrence, and other information were recorded. From 2004 to 2018, 63,926 cases of cervical cancer were collected across 47 hospitals in China.



Inclusion and Exclusion Criteria

In this study, the inclusion and exclusion criteria were as follows.

ARH with postoperative standard therapy group (ARH group) (1): aged ≥ 18 years old (2); FIGO (2018) stage IB3 (3); histological type of squamous cell carcinoma, adenocarcinoma, or adenosquamous carcinoma (4); primary treatment with open surgery (5); no use of neoadjuvant therapy (6); QM-B or QM-C hysterectomy + pelvic lymphadenectomy ± para-aortic lymph node resection; and (7) postoperative standard adjuvant treatment according to the pathological factors described by the guidelines.

R-CT group (1): aged ≥ 18 years old (2); FIGO (2018) stage IB3 (3); histological type of squamous cell carcinoma, adenocarcinoma, or adenosquamous carcinoma (4); primary treatment with R-CT; and (5) a radiotherapy dose ≥ 45 Gy.

The exclusion criteria were as follows (1): patients who did not meet the above inclusion criteria and (2) pregnant patients with cervical cancer, and patients with the accidental discovery of cervical cancer, stump cancer, or other types of malignant tumors.



Observation Indicators

The observation endpoints were overall survival (OS) and disease-free survival (DFS), and the cutoff point for long-term oncological outcomes was 5 years. OS was defined as the date of diagnosis until death from any cause or the last effective follow-up, and DFS was defined as the date of diagnosis until death, recurrence, or the last effective follow-up.



Statistical Methods

SPSS software (Version 22.0, SPSS Inc., Chicago, IL, USA) was used for statistical analysis, and the PSM extension of SPSS 22.0 software was used to perform propensity score matching (PSM). Measurement data are expressed as the mean ± standard deviation, and an independent sample t test was used for comparisons between groups. Count data are expressed as percentages (%), and the chi-square test was used to compare intergroup rates. Kaplan–Meier curves were drawn to analyze survival, and log-rank tests were used to compare differences in the survival curves. Multivariate Cox regression was used to analyze and determine the independent risk factors, relevant risks, and confidence intervals. In this study, p < 0.05 was considered statistically significant.




Results


Case Screening Results

A total of 590 patients met the inclusion and exclusion criteria (470 in the RH group and 120 in the R-CT group) (Figure 1).




Figure 1 | Flow diagram of recruitment and exclusions. ARH, abdominal radical hysterectomy; R-CT, radio-chemotherapy.





Oncological Outcome Comparison of the ARH Group and the R-CT Group Before and After Matching

A total of 590 patients met the entry criteria: 470 were included in the ARH group, and 120 were included in the R-CT group. Baseline analysis showed that there were differences in the baseline parameter of age between the two groups (Table 1). Patients in the ARH group (47.11 ± 8.294 years) were younger than those in the R-CT group (50.54 ± 10.855 years) (p < 0.001). The baseline distribution of histological type and age was not balanced among the 590 patients who were included. To reduce the influence of confounding factors, we performed 1:3 PSM and then performed a survival analysis. After 1:3 PSM, 280 patients were included in the ARH group, and 108 patients were included in the R-CT group. The baseline analysis between the two groups was not statistically significant (p > 0.05) (Table 1). Among the total study population, the difference in survival outcomes was statistically significant between the ARH group (n = 470) and the R-CT group (n = 120) (OS 92.1% vs. 78.1%, p < 0.001; DFS 90.3% vs. 71.6%, p < 0.001) (Figure 2). Cox multivariate analysis indicated that the risk of death in the R-CT group was higher than that in the ARH group; for the R-CT group, the 5-year OS and DFS outcomes were independent risk factors (OS: HR = 3.401; 95% CI, 1.875–6.167; p = 0.001; HR = 3.440; 95% CI, 2.075–5.703, p < 0.001) (Table 2). After 1:3 PSM, survival analysis showed that the 5-year OS and 5-year DFS in the ARH group were higher than those in the R-CT group (OS: 94.0% vs. 76.4%, p < 0.001; DFS: 92.6% vs. 69.3%, p < 0.001) (Figure 3). Cox multivariate analysis indicated that for the R-CT group, the 5-year OS and DFS outcomes were independent risk factors (OS: HR = 4.071, 95% CI: 2.042–8.117, p < 0.001; DFS: HR = 4.450, 95% CI: 2.441–8.113, p < 0.001) (Table 3).


Table 1 | Data of the ARH group and R-CT group patients before and after matching.






Figure 2 | The 5-year OS and DFS in ARH group and R-CT group before PSM.




Table 2 | COX Multivariate analysis of the overall study population according to group.






Figure 3 | The 5-year OS and DFS in ARH group and R-CT group after PSM.




Table 3 | COX multifactor analysis of matched patients.






Discussion

The NCCN guidelines for stage IB3 cervical cancer recommend the first-choice treatment of concurrent radiotherapy and chemotherapy (evidence level 1) and the secondary-choice treatment of extensive hysterectomy PL ± PAL (evidence level 2B) (8, 9). Some controversy remains regarding neoadjuvant chemotherapy, and conflicting findings have been reported. The NCCN guidelines do not recommend neoadjuvant chemotherapy for cervical cancer (10) The FIGO guidelines also recommend that neoadjuvant chemotherapy be used only in areas lacking radiotherapy equipment and in clinical trials. Our study shows that patients with stage IB3 cervical cancer (FIGO 2018) treated with radical hysterectomy have good survival outcomes. Based on a sufficiently large sample size, long-term effective follow-up, and strict control of bias through tendency score matching in the analysis process, the analysis of this study has high credibility.

Although there are no studies discussing the survival outcomes of ARH versus R-CT in patients diagnosed based on the new 2018 FIGO stage IB3 classification system, previous research on patients diagnosed based on the 2009 FIGO stage IB2 classification system also has reference value. Stage IB2 (>4 cm) in the original staging system was changed to stage IB3 (>4 cm) in the 2018 system and did not include lymph node metastasis (11). Previous studies have shown that the 5-year OS rate of patients classified as having FIGO 2009 stage IB2 disease after ARH was 72% to 72.8% (12). The Melissa Bradbury study found that the OS rate of women with stage IB2 disease who underwent ARH during the 2009 FIGO staging period was higher than that of women who underwent R-CT (74.6%:60.0%, p = 0.05), which is consistent with the results of this study to some extent (13). The 5-year OS of patients with stage IB3 disease in this study was higher than that of patients with stage IB2 based on the previous (2009) staging system, which may explain the elimination of lymph node metastasis in the new staging system (14).

Considering time and economic costs, direct radical hysterectomy is preferred for FIGO 2018 stage IB3 disease, offering a new direction for the treatment of this patient population. Rocconi’s cost–benefit analysis of the treatment of 2009 FIGO stage IB2 cervical cancer showed that, compared with primary radiotherapy or neoadjuvant chemotherapy, early radical hysterectomy is the most cost-effective strategy, followed by radical hysterectomy and adjuvant radiotherapy and chemotherapy (15). The current study also provides evidence to support this finding.

Compared with previous research reports and articles on the treatment of cervical cancer, this study has some advantages, but there is still a lack of international literature on treatment strategies for patients with FIGO 2018 stage IB3 disease. First, this is one of a few large, international real-world cervical cancer studies, contributing to a more complete clinical diagnosis and treatment database for cervical cancer. Second, due to the sufficient number of included patients, cervical cancer at each stage could be analyzed from many angles, levels, and directions. Third, we used the PSM method to balance baseline differences on the basis of real-world research methods, making the results more accurate. Fourth, only open-surgery cases were included because the LACC study found that laparoscopic surgery had worse oncological outcomes than open surgery (16), for possible reasons including tumor spillage, CO2 circulation of tumor cells, and other factors (17). Our study was one of the first population-based studies to compare the 5-year OS and DFS rates between ARH and R-CT in stage IB3 cervical cancer patients. A strength of the present study was its large sample size. Our study analyzed a large cohort of cervical cancer patients across 47 hospitals over a 14-year period. This study may be the first to discuss the survival outcomes of FIGO 2018 stage IB3 cervical cancer patients who undergo ARH and R-CT.

However, our research inevitably has some limitations. First, this is a retrospective study that may have confounding factors and bias; for example, patients in the R-CT group were older than those in the ARH group. However, we tried to balance these differences by PSM. Second, although this study comprised 590 hospitalized patients with cervical cancer in China, it did not fully cover all regions of China; however, the database is still representative of the diagnoses and treatments of cervical cancer patients in China. Third, this study did not take into account preoperative cervical conization, which has been found to affect oncological outcomes (18).

In summary, the 5-year OS and DFS rates of patients with stage IB3 cervical cancer, according to the FIGO 2018 classification system, who underwent ARH were superior to those of patients who underwent R-CT, indicating that ARH may offer better oncologic outcomes to patients with cervical cancer. This finding is different from the radiotherapy recommendations described in the NCCN guidelines. More prospective clinical studies are needed to confirm the optimal treatment strategy for patients with FIGO 2018 stage IB3 cervical cancer.
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