

[image: Survival results according to Oncotype Dx recurrence score in patients with hormone receptor positive HER-2 negative early-stage breast cancer: first multicenter Oncotype Dx recurrence score survival data of Turkey]
Survival results according to Oncotype Dx recurrence score in patients with hormone receptor positive HER-2 negative early-stage breast cancer: first multicenter Oncotype Dx recurrence score survival data of Turkey





ORIGINAL RESEARCH

published: 28 June 2023

doi: 10.3389/fonc.2023.1151733

[image: image2]


Survival results according to Oncotype Dx recurrence score in patients with hormone receptor positive HER-2 negative early-stage breast cancer: first multicenter Oncotype Dx recurrence score survival data of Turkey


Çağlar Ünal 1*, Tolga Özmen 2,3, Çetin Ordu 4, Kezban Nur Pilanci 5, Ahmet Serkan İlgün 6, Erhan Gökmen 7, Elvina Almuradova 8, Mustafa Özdoğan 9, Nilüfer Güler 10, Cihan Uras 11, Halil Kara 11, Orhan Demircan 12, Selver Işık 13, Gül Alço 14, Pınar Saip 15, Esra Aydın 15, Tomris Duymaz 16, Filiz Çelebi 17, Kanay Yararbaş 18, Gursel Soybir 19 and Vahit Ozmen 20


1 Division of Medical Oncology, Department of Internal Medicine, Kartal Dr. Lütfi Kırdar City Hospital, İstanbul, Türkiye, 2 Division of Gastrointestinal and Oncologic Surgery, Harvard Medical School, Boston, MA, United States, 3 Division of Gastrointestinal and Oncologic Surgery, Massachusetts General Hospital, Boston, MA, United States, 4 Division of Medical Oncology, Department of Internal Medicine, Gayrettepe Florence Nightingale Hospital, İstanbul, Türkiye, 5 Division of Medical Oncology, Department of Internal Medicine, Memorial Bahçelievler Hospital, İstanbul, Türkiye, 6 Department of Surgery, Mater Dei Hospital, Msida, Malta, 7 Division of Medical Oncology, Department of Internal Medicine, Ege University School of Medicine, Izmir, Türkiye, 8 Division of Medical Oncology, Department of Internal Medicine, Tınaztepe Galen Bayraklı Hospital, Izmir, Türkiye, 9 Division of Medical Oncology, Department of Internal Medicine, Akdeniz University, Antalya, Türkiye, 10 Division of Medical Oncology, Department of Internal Medicine, Hacettepe University Institute of Oncology, Ankara, Türkiye, 11 Department of General Surgery, Acıbadem University, İstanbul, Türkiye, 12 Department of General Surgery, Çukurova University School of Medicine, Adana, Türkiye, 13 Division of Medical Oncology, Department of Internal Medicine, Marmara University Hospital, İstanbul, Türkiye, 14 Department of Radiation Oncology, Gayrettepe Florence Nightingale Hospital, İstanbul, Türkiye, 15 Division of Medical Oncology, Department of Internal Medicine, İstanbul University Institute of Oncology, İstanbul, Türkiye, 16 Department of Physiotherapy and Rehabilitation, Faculty of Health Sciences, İstanbul Bilgi University, İstanbul, Türkiye, 17 Department of Radiology, Yeditepe University Hospital, İstanbul, Türkiye, 18 Department of Medical Genetics, Demiroglu Bilim University, İstanbul, Türkiye, 19 Department of General Surgery, Memorial Şişli Hospital, Istanbul, Türkiye, 20 Department of General Surgery, İstanbul University İstanbul School of Medicine, İstanbul, Türkiye




Edited by: 

Ira Ida Skvortsova, Innsbruck Medical University, Austria

Reviewed by: 

Iman Mamdouh Talaat, University of Sharjah, United Arab Emirates

Mehrdad Zeinalian, Isfahan University of Medical Sciences, Iran

*Correspondence:
 
Çağlar Ünal
 caglarunal5@gmail.com


Received: 26 January 2023

Accepted: 09 June 2023

Published: 28 June 2023

Citation:
Ünal &, Özmen T, Ordu &, Pilanci KN, İlgün AS, Gökmen E, Almuradova E, Özdoğan M, Güler N, Uras C, Kara H, Demircan O, Işık S, Alço G, Saip P, Aydın E, Duymaz T, Çelebi F, Yararbaş K, Soybir G and Ozmen V (2023) Survival results according to Oncotype Dx recurrence score in patients with hormone receptor positive HER-2 negative early-stage breast cancer: first multicenter Oncotype Dx recurrence score survival data of Turkey. Front. Oncol. 13:1151733. doi: 10.3389/fonc.2023.1151733






Background

The Oncotype Dx recurrence score (ODx-RS) guides the adjuvant chemotherapy decision-making process for patients with early-stage hormone receptor-positive, HER-2 receptor-negative breast cancer. This study aimed to evaluate survival and its correlation with ODx-RS in pT1-2, N0-N1mic patients treated with adjuvant therapy based on tumor board decisions.





Patients and methods

Estrogen-positive HER-2 negative early-stage breast cancer patients (pT1-2 N0, N1mic) with known ODx-RS, operated on between 2010 and 2014, were included in this study. The primary aim was to evaluate 5-year disease-free survival (DFS) rates according to ODX-RS.





Results

A total of 203 eligible patients were included in the study, with a median age of 48 (range 26-75) and median follow-up of 84 (range 23-138) months. ROC curve analysis for all patients revealed a recurrence cut-off age of 45 years, prompting evaluation by grouping patients as ≤45 years vs. >45 years. No significant difference in five-year DFS rates was observed between the endocrine-only (ET) and chemo-endocrine (CE) groups. However, among the ET group, DFS was higher in patients over 45 years compared to those aged ≤45 years. When stratifying by ODx-RS as 0-17 and ≥18, DFS was significantly higher in the former group within the ET group. However, such differences were not seen in the CE group. In the ET group, an ODx-RS ≥18 and menopausal status were identified as independent factors affecting survival, with only an ODx-RS ≥18 impacting DFS in patients aged ≤45 years. The ROC curve analysis for this subgroup found the ODx-RS cut-off to be 18.





Conclusion

This first multicenter Oncotype Dx survival analysis in Turkey demonstrates the importance of Oncotype Dx recurrence score and age in determining treatment strategies for early-stage breast cancer patients. As a different aproach to the literature, our findings suggest that  the addition of chemotherapy to endocrine therapy in young patients (≤45 years) with Oncotype Dx recurrence scores of ≥18 improves DFS.
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Introduction

Breast cancer has now surpassed lung cancer as the most common cancer worldwide, accounting for 2.3 million new cases each year (1). Particularly in Turkey, breast cancer is the most prevalent cancer in women, constituting 24,175 cases (23.9%) in 2020 (2). Notably, a significant proportion of new patients, 27% and 45% respectively, were diagnosed at stages 1 and 2 (3). A majority of early-stage breast cancer patients, approximately 70%, present with hormone receptor (HR) positive and HER-2 negative profiles (4).

While adjuvant chemotherapy can decrease cancer-related mortality by 5-15% (5), its benefits for early-stage breast cancer patients (ER+, HER-2 -, pN0) remain contentious (6). Many studies have proposed that a substantial fraction of these patients may not require adjuvant systemic treatment (7, 8). Conversely, other research has indicated that adjuvant chemotherapy can decrease mortality rates by 1-5% in patients with early-stage hormone receptor positive lymph node negative breast cancer (5, 9).

Recently, the use of genomic tests, which aid in determining the efficacy of systemic chemotherapy, has increased (10). The prognostic and predictive value of the Oncotype Dx (ODx) test (Genomic Health, Redwood City, CA, USA), which evaluates 21 genes, has been validated for patients with HR positive, HER-2 negative, and lymph node-negative breast cancer (11–14). Endorsed by the American Society of Clinical Oncology (ASCO), the National Comprehensive Cancer Network (NCCN), and other guidelines (11, 13), the ODx Recurrence Score (ODx-RS) test is utilized to gauge the advantage of adjuvant chemotherapy. Based on the ODx-RS, patients are categorized into three groups: low risk (RS<18), medium risk (RS 18-30), and high risk (RS>30), with their respective risks of distant recurrence at 6.8%, 14.3%, and 30.5% (15). While the low-risk group sees no benefit from chemotherapy, it is evidently beneficial for the high-risk group. The advantage for the intermediate-risk group, however, remains unclear (16).

Younger patients tend to have a higher risk of breast cancer recurrence and a lower survival rate compared to older patients (17). In the USA, 19% (48,080) of patients diagnosed with breast cancer are women under 50 years of age (18). In contrast, nearly 50% of patients in our breast cancer registry in Turkey were under the age of 50 due to the younger population structure (19). Given the more aggressive biological behavior of the tumor and distinct clinical features in young patients, this group warrants closer examination (20). Adjuvant chemotherapy has been shown to significantly reduce the risk of recurrence in young women, and the beneficial effects of adjuvant endocrine therapy on survival in hormone receptor positive patients are also recognized (21).

The aim of our study is to investigate the factors influencing recurrence in HR positive and HER-2 negative patients who have undergone surgery for early-stage breast cancer, and to identify the correlation between ODx-RS and disease-free survival (DFS) in Turkish breast cancer patients.





Methods




Study design and participants

A retrospective analysis was performed on all patients who had Oncotype Dx risk scores (ODx-RS) across ten medical centers between 2010 and 2014. From this group, 18 patients were excluded due to irregular follow-up visits, thus leaving us unable to obtain their final status. The study eventually included a total of 203 women diagnosed with hormone receptor positive, HER-2 negative early-stage breast cancer (pT1-2, pN0-N1mic, M0). These patients were treated in ten different hospitals across Turkey within the same timeframe and had ODx-RS assessments to inform the decision for chemotherapy.

Patient demographic, clinical, and pathological details including age, tumor size, histological grade, Estrogen receptor (ER) and Progesterone receptor (PR) status, Ki67 index, and lymph node status were recorded retrospectively. The ODx-RS was examined using tissue sections taken from surgically removed, formalin-fixed, paraffin-embedded samples in a centralized laboratory. If nuclear staining was moderate to strong in at least 1% of tumor cells upon immunohistochemical testing, ER and/or PR were considered positive. HER-2 expression was evaluated using immunohistochemical (IHC) staining. A score of 0 or 1 on the IHC staining was interpreted as negative for HER-2. In cases where the IHC score was 2, further assessment was conducted using a Fluorescence In Situ Hybridization (FISH) test. Only those with a negative FISH test result were included in the study. Patients were classified based on the clinical risk associated with their tumors. Clinical risk was categorized into two levels. ‘Low-risk’ classification was given under these conditions: a low-grade tumor up to 3 cm, an intermediate-grade tumor up to 2 cm, or a high-grade tumor up to 1 cm in size. If a tumor did not fit into any of these categories, it was considered ‘high-risk (22). Patients were divided into two groups according to ODx-RS: 0-17 and ≥18. An oncotype score cut-off value of 18 for chemotherapy administration was used, based on the NSABP-20 study (23). Our research aimed to remove uncertainty in treatment decisions by dividing patients into two groups: 0-17 and ≥18.

Even with the known ODx scores, the choice of adjuvant therapy was determined in weekly tumor board meetings. Patients were split into two categories: those who received hormone therapy alone and those who received chemotherapy (taxane-based and/or adriamycin-based regimens) in combination with hormone therapy (tamoxifen or aromatase inhibitors ± LHRH analog). The primary aim was the five-year Disease-Free Survival (DFS) rate, with DFS being defined as the period from treatment to local, distant disease recurrence or death from any cause.

Approval was granted by the Ethics Committee of Istanbul Bilgi University (Project number: 2022-40034-118).





Statistical analysis

Categorical values such as demographic and clinical characteristics were compared using the chi-square test. Descriptive statistical analysis was used to evaluate age across groups by considering median, lowest, and highest values. Five-year DFS values were evaluated with Kaplan-Meier analysis, and independent prognostic factors affecting DFS were identified using multivariate Cox regression. Receiver Operating Characteristics (ROC) curve analysis was conducted to determine the cut-off for adding chemotherapy. All statistical analyses were performed using SPSS 22.0, and a p-value <0.05 was considered statistically significant.






Results

The median age of patients was 48 years (ranging from 26 to 75), and the median follow-up period was 84 months (ranging from 23 to 138). The median Oncotype Dx risk score (ODx-RS) was 16 (ranging from 0 to 58). All patients (n=203,100%) were diagnosed with ER-positive breast cancer, and 173 (85.2%) were PR-positive. There were a total of 14 recurrences (6.89%), with 5 local recurrences (2.46%) and 9 distant recurrences (4.4%). Two patients died due to unrelated causes.

In the ROC curve analysis for recurrence among all patients, the age cut-off was determined as 45 years (Figure 1). Consequently, patients were divided into two groups: ≤45 years and >45 years.




Figure 1 | Analysis of age in the all patients for recurrence by ROC curve (cutoff age was found 45).



Seventy-four patients (36.5%) were aged ≤ 45 years. Endocrine therapy alone was administered to 146 (71.9%) patients, while 57 patients (28.1%) received a combination of systemic chemotherapy and endocrine therapy (CT+ET). The ODx scores ranged from 0-17 in 117 patients (57.6%), 18-30 in 69 patients (34%), and over 30 in 17 patients (8.4%) (Table 1).


Table 1 | Characteristics of the patients at baseline.



There was no significant difference in Disease-Free Survival (DFS) rates when using 50 years as the age threshold (DFS: 92.3% vs. 97.7%, p=0.107). However, patients older than 45 years demonstrated significantly better DFS than those aged 45 years or younger (DFS: 98.4% vs. 89.2%, p=0.009, HR:3.62, 95% CI:1.28-10.1; p=0.015).

There was no significant difference in DFS between the endocrine-only group and the chemo-endocrine group (93% vs. 95.9% respectively, p=0.14). The analysis of menopausal status revealed significantly higher DFS in postmenopausal patients in both the overall cohort and in the endocrine-only group (five-year DFS rates: premenopausal 91.9%, postmenopausal 97.8%, p=0.01, all groups; premenopausal 92.0%, postmenopausal 98.6%, p=0.01, endocrine-only group) (Table 2).


Table 2 | Evaluation of DFS by Kaplan-Meier analysis.



In the chemo-endocrine group, DFS was similar between patients aged ≤45 years and those >45 years (87.4% vs 93.1%, p=0.26). In contrast, the endocrine-only group exhibited higher DFS in patients >45 years compared to those ≤45 years (98.9% vs. 90.4%, p=0.024). When dividing patients based on the ODx-RS as 0-17 and ≥18, the former group had significantly higher DFS (98.2% vs 83.3%, p=0.005) (Figure 2A). In patients ≤45 years in the endocrine-only group, those with an ODx score ≥18 showed significantly lower DFS compared to those with an ODx score <18 (68.8% vs 97.1%, p=0.002) (Figure 2B).




Figure 2 | (A) (left): DFS analysis according to the cut-off ODx score of 18 in patients in the all endocrine-only group (For ODx score<18 DFS: 98.2%; for ODx score ≥18 DFS: 83.3%, p=0.002). (B) (right): DFS analysis according to the cut-off ODx score of 18 in patients aged ≤45 years in the endocrine-only group (For ODx score<18 DFS: 97.1%; for ODx score ≥18 DFS: 68.8%, p=0.002).



Age (≤45 vs >45), ODx score (<18 vs ≥18), and menopausal status were factors influencing DFS in the univariate analysis of the endocrine-only group. Multivariate analysis revealed independent effects of ODx score (<18 vs ≥18) and menopausal status on DFS (ODx score (<18 vs ≥18) HR:8.15, 95% CI: 2.01-32.9, p=0.003; premenopausal vs. postmenopausal HR:8.24, 95% CI: 1.02-66.1; p=0.04) (Table 3).


Table 3 | Factors affecting DFS in the endocrine-only group.



In patients aged ≤45 years in the endocrine-only group, only the ODx score (<18 vs ≥18) was found to influence DFS (HR:13.4, 95% CI: 1.56-115; p=0.01) (Table 4).


Table 4 | Factors affecting DFS in patients aged ≤45 years in the endocrine-only group*(subgroup analyses).



In the ROC curve analysis for patients aged ≤45 years in the endocrine-only group, the ODx cut-off score for predicting recurrence was determined as 18. The sensitivity and specificity for this cut-off were 83.3% and 81.4, respectively, with a positive predictive value of 26% and a negative predictive value of 97% (p=0.025) (Figure 3).




Figure 3 | Analysis of patients ≤ 45 years of age in the endocrine-only group by ROC curve (cutoff ODx score was found 18).







Discussion

While the NCCN guidelines do not specify an age cut-off, the ASCO guidelines have set an age cut-off of 50 years based on the Tailor X study. In these studies, patients were divided into two groups, and treatment modalities were arranged according to this age limit of 50 (24–26). This practice is attributed to the typically poorer prognosis of younger patients and the fact that chemotherapy primarily reduces the risk of recurrence due to ovarian suppression (20, 27–29). Furthermore, younger patients often have fewer comorbid diseases, thus demonstrating better tolerance for chemotherapy (20, 28, 29). In contrast to the prevailing literature, we found no significant difference in disease-free survival (DFS) between groups separated by the age of 50 (DFS: 92.3% vs. 97.7%, p=0.107). However, a significant survival difference was observed between groups separated by the age of 45 (DFS 89.2% vs 98.4%, p=0.009). This difference is thought to be attributable to the lower proportion of young patients in the MINDACT and Tailor X studies, the main reference studies, where the majority of the population comprised patients over 50 years of age (21, 22). The EORTC 10041/BIG 03-04 MINDACT study, which used the ≤45 age cut-off for categorizing patients, reported that the tumor biological features of patients in this age group were more aggressive than those in other groups (30). In our ROC curve analysis of all patients for recurrence, the cut-off age was 45 years (Figure 1). Consequently, patients were evaluated by dividing them into two groups, ≤45 years and >45 years. Another reason for this adjustment is the notably higher rate of breast cancer patients in Turkey in younger populations compared to Western countries. In a study we conducted with 20,000 breast cancer patients in Turkey, the rate of patients under the age of 40 was 16.5% (19), whereas an analysis of SEER data showed that the prevalence of patients under the age of 40 was merely 1.1% (31). Additionally, the Tailor X study determined that the age most benefitting from chemotherapy was 45 years old, and it also indicated that the benefit of chemotherapy diminishes as age exceeds 45 years (21). In our study, we found a significant DFS difference between patients aged ≤45 years and patients aged >45 years in the endocrine group, while this difference was not observed in the chemo-endocrine group (Table 2). These findings underscore the importance of adding chemotherapy to endocrine therapy in young and selected patient groups, as corroborated by the literature.

When we planned the ODx cut-off value as 18 in patients ≤45 years in the ET subgroup, we observed that the DFS rate of patients with an ODx-RS of 18 or above decreased significantly (Figure 2). Since the patients in this subgroup had the lowest DFS rates, the cut-off value was determined as 18 in the ROC curve analysis for this patient population (Figure 3). An ODx-RS ≥18 in the endocrine-only subgroup aged 45 years and younger was identified as an independent risk factor affecting DFS (Table 4). It was determined that the addition of chemotherapy to endocrine therapy was beneficial in patients aged ≤45 years with an ODx score of 18 or above, and the addition of chemotherapy to patients with an ODx-RS of less than 18 did not benefit due to the very high negative predictive value (97%). In the Eastern Cooperative Oncology Group E2197 phase III study, in patients younger than 50 years of age, the 10-year risk of recurrence was in the low-risk (Odx-RS<18) group; it has been observed that the risk of recurrence is significantly lower than the patients with ODx-RS 18-30 and >30 (32) [% (95% CI): 1.9 (0.5–7.9), 8.1 (3.4–19.6), 10.3 (5.4–19.7), p=0.17) respectively]. In the NSABP-14 study, which included only endocrine therapy patients, distant recurrence was observed at a rate of 6.8% in patients with RS below 18, 14.3% in patients with 18-30, and 30.5% in patients over 30 (33). In this study, it was observed that the recurrence rate was significantly lower in patients with ODX-RS < 18 than in patients over 18 (33). Park et al. concluded that there was a 9% increase in the risk of death from breast cancer for each unit increase in ODx-RS in patients with an RS between 18 and 30 (34). In our study, it was determined that each unit increase in the oncotype score in women aged ≤45 years in the endocrine group increased the risk of recurrence by 1.2 times (HR:1.21, 95%Cl; 1.04-1.40, p=0.012) (Table 4).

In our study, we found DFS to be statistically significantly lower in premenopausal patients compared to postmenopausal patients, across all patients and in the endocrine-only group. Interestingly, no significant difference was identified in the chemo-endocrine group (Table 2). The reason for not detecting a significant survival difference in patients in the chemo-endocrine group is likely due to the contribution of chemotherapy-induced ovarian suppression observed in premenopausal patients, as reported in the Tamoxifen and Exemestane Trial and the Suppression of Ovarian Function Trial (SOFT and TEXT) (35–37). There are numerous studies investigating the relationship between the ODx-RS and certain clinicopathological features (15, 38, 39). In our previous prospective clinical study, we discovered a negative correlation between PR, Ki67 level, and ODx-RS (40). In our study, an ODx RS≥18 (HR: 6.83, 95% CI: 1.70-27.3; p=0.007) and menopause status (HR: 8.24, 95% CI: 1.02-66.1; p=0.04) were identified as independently affecting DFS. However, no relationship was found between DFS and histological grade, PR negativity, clinical risk score, tumor diameter, pathological stage, lymphatic invasion, or vascular invasion (Table 3).

This study has several limitations. It’s a retrospective study with a small cohort size from multiple institutions, which necessitates further studies with larger sample sizes. Also, this cohort is predominantly composed of an ethnic minority patient population, which may affect the generalizability of the results. Despite being the largest national study within our country, reaching more patients could help us draw clearer conclusions that are more reflective of the Turkish population, considering our ever-growing population size and the genetic/ethnic variability in our population. Finally, the follow-up time was short, and events were too scarce to perform a stratified analysis. Therefore, more detailed data with a longer follow-up time on a larger multicenter scale are encouraged to evaluate whether early-stage breast cancer patients can be exempted from chemotherapy. A study with a much larger number of patients should be conducted in our country, especially for postmenopausal patients.

In contrast to the Tailor X study, which examined the ODx-RS of 0-10, 11-26, and >26 by dividing patients into three groups (21), in our study, we aimed to organize the treatment modality so that there was no group in which the treatment decision was uncertain by dividing the patient group into 0-17 and ≥18.

Our study is the first multicenter Oncotype Dx survival analysis in Turkey. This study demonstrates that the Oncotype Dx recurrence score and age are crucial factors in making treatment decisions for patients diagnosed with early-stage breast cancer. A study with a much larger number of patients is necessary in our country, especially for postmenopausal patients. In conclusion, our study has shown that adding chemotherapy to endocrine therapy in young (≤45 years) patients with Oncotype Dx recurrence scores of 18 and above contributes to DFS.





Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.





Ethics statement

This study was performed in line with the principles of the Declaration of Helsinki. Approval was granted by the Ethics Committee of Istanbul Bilgi University(Project number: 2022-40034-118).





Author contributions

All authors have made a significant contribution to this manuscript, including the design of the study, data registration, statistics, manuscript writing. All authors contributed to the article and approved the submitted version.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Sung, H, Ferlay, J, Siegel, RL, Laversanne, M, Soerjomataram, I, Jemal, A, et al. Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA: Cancer J Clin (2021) 71(3):209–49. doi: 10.3322/caac.21660

2. International Agency for Research on Cancer. Turkey Fact Sheets. (2023). Available at: https://gco.iarc.fr/today/data/factsheets/populations/792-turkey-fact-sheets.pdf. [Accessed June 15, 2022]

3. Ozmen, V. Breast cancer in Turkey: clinical and histopathological characteristics (Analysis of 13.240 patients). J Breast Health (2014) 10:98–105. doi: 10.5152/tjbh.2014.1988

4. Howell, A, Robertson, JF, Abram, P, Lichinitser, MR, Elledge, R, Bajetta, E, et al. Comparison of fulvestrant versus tamoxifen for the treatment of advanced breast cancer in postmenopausal women previously untreated with endocrine therapy: a multinational, double-blind, randomized trial. J Clin Oncol (2004) 22:1605–13. doi: 10.1200/JCO.2004.02.112

5. Glasgow, A, Sechrist, H, Bomeisl, P, Gilmore, H, and Harbhajanka, A. Correlation between modified magee equation-2 and oncotype-dx recurrence scores using both traditional and TAILORx cutoffs and the clinical application of the magee decision algorithm: a single institutional review. Breast Cancer (2021) 28(2):321–8. doi: 10.1007/s12282-020-01163-3

6. Xiang, HY, Liu, YH, Zhang, H, Zhang, S, Xin, L, Xu, L, et al. Clinicopathologic analysis of 722 breast cancer patients who met the inclusion criteria of the TAILORx trial. Chin Med J (2019) 132(24):2914–9. doi: 10.1097/CM9.0000000000000548

7. Sparano, JA, Gray, RJ, Makower, DF, Pritchard, KI, Albain, KS, Hayes, DF, et al. Prospective validation of a 21-gene expression assay in breast cancer. New Engl J Med (2015) 373(21):2005–2014. doi: 10.1056/NEJMoa1510764

8. Sparano, JA, Gray, RJ, Ravdin, PM, Makower, DF, Pritchard, KI, Albain, KS, et al. Clinical and genomic risk to guide the use of adjuvant therapy for breast cancer. New Engl J Med (2019) 380(25):2395–405. doi: 10.1056/NEJMoa1904819

9. Dignam, JJ, Dukic, V, Anderson, SJ, Mamounas, EP, Wickerham, DL, and Wolmark, N. Hazard of recurrence and adjuvant treatment effects over time in lymph node-negative breast cancer. Breast Cancer Res Treat (2009) 116(3):595–602. doi: 10.1007/s10549-008-0200-5

10. Vieira, AF. SCHMITT, fernando. an update on breast cancer multigene prognostic tests–emergent clinical biomarkers. Front Med (2018) 5:248. doi: 10.3389/fmed.2018.00248

11. Harris, LN, Ismaila, N, McShane, LM, Andre, F, Collyar, DE, Gonzalez-Angulo, AM, et al. Use of biomarkers to guide decisions on adjuvant systemic therapy for women with early-stage invasive breast cancer: American society of clinical oncology clinical practice guideline. J Clin Oncol (2016) 34(10):1134–50. doi: 10.1200/jco.2015.65.2289

12. Gradishar, WJ, Anderson, BO, Balassanian, R, Blair, SL, Burstein, HJ, Cyr, A, et al. Breast cancer, version 1.2016. J Natl Compr Canc Netw (2015) 13(12):1475–85. doi: 10.6004/jnccn.2015.0176

13. Henry, NL, Somerfield, MR, Abramson, VG, Allison, KH, Anders, CK, Chingos, DT, et al. Role of patient and disease factors in adjuvant systemic therapy decision making for early-stage, operable breast cancer: American society of clinical oncology endorsement of cancer care Ontario guideline recommendations. J Clin Oncol (2016) 34(19):2303–11. doi: 10.1200/jco.2015.65.8609

14. Özmen, V, Çakar, B, Gökmen, E, Özdoğan, M, Güler, N, Uras, C, et al. Cost effectiveness of gene expression profiling in patients with early-stage breast cancer in a middle-income country, turkey: results of a prospective multicenter study. Eur J Breast Health (2019) 15(3):183–90. doi: 10.5152/ejbh.2019.4761

15. Ingoldsby, H, Webber, M, Wall, D, Scarrott, C, Newell, J, and Callagy, G. Prediction of oncotype DX and TAILORx risk categories using histopathological and immunohistochemical markers by classification and regression tree (CART) analysis. Breast (2013) 22(5):879–86. doi: 10.1016/j.breast.2013.04.008

16. Paik, S, Tang, G, Shak, S, Kim, C, Baker, J, Kim, W, et al. Gene expression and benefit of chemotherapy in women with node-negative, estrogen receptor-positive breast cancer. J Clin Oncol (2006) 24:3726e34. doi: 10.1200/JCO.2005.04.7985

17. Swain, SM, Nunes, R, Yoshizawa, C, Rothney, M, and Sing, AP. Quantitative gene expression by recurrence score in ER-positive breast cancer, by age. Adv Ther (2015) 32(12):1222–36. doi: 10.1007/s12325-015-0268-3

18. US Breast Cancer Statistics. Available at: http://www.breastcancer.org/symptoms/understand_bc/statistics (Accessed 10 Apr 2018).

19. Özmen, V, Özmen, T, and Doğru, V. Breast cancer in turkey; an analysis of 20.000 patients with breast cancer. Eur J Breast Health (2019) 15(3):141. doi: 10.5152/ejbh.2019.4890

20. Williams, AD, Reyes, SA, Arlow, RL, Tchou, J, and Lucy, M. Is age trumping genetic profiling in clinical practice? relationship of chemotherapy recommendation and oncotype DX recurrence score in patients aged< 50 years versus≥ 50 years, and trends over time. Ann Surg Oncol (2018) 25(10):2875–83. doi: 10.1245/s10434-018-6600-9

21. Sparano, JA, Gray, RJ, Makower, DF, Pritchard, KI, Albain, KS, Hayes, DF, et al. Adjuvant chemotherapy guided by a 21-gene expression assay in breast cancer. New Engl J Med (2018) 379(2):111–21. doi: 10.1056/NEJMoa1804710

22. Piccart, M, van’t Veer, LJ, Poncet, C, Cardozo, JML, Delaloge, S, Pierga, JY, et al. 70-gene signature as an aid for treatment decisions in early breast cancer: updated results of the phase 3 randomised MINDACT trial with an exploratory analysis by age. Lancet Oncol (2021) 22(4):476–88. doi: 10.1016/S1470-2045(21)00007-3

23. Mamounas, EP, Tang, G, Fisher, B, Paik, S, Shak, S, Costantino, JP, et al. Association between the 21-gene recurrence score assay and risk of locoregional recurrence in node-negative, estrogen receptor–positive breast cancer: results from NSABP b-14 and NSABP b-20. J Clin Oncol (2010) 28(10):1677–83. doi: 10.1200/JCO.2009.23.7610

24. Ibraheem, AF, Press, DJ, Olopade, OI, and Huo, D. Community clinical practice patterns and mortality in patients with intermediate oncotype DX recurrence scores: who benefits from chemotherapy? Cancer (2019) 125(2):213–22. doi: 10.1002/cncr.31818

25. NCCN. NCCN clinical practice guidelines in oncology V.2.2022. breast cancer. Available at: https://www.nccn.org/professionals/physician_gls/pdf/breast.pdf (Accessed 20 December 2021).

26. Andre, F, Ismaila, N, Henry, NL, Somerfield, MR, Bast, RC, Barlow, W, et al. Use of biomarkers to guide decisions on adjuvant systemic therapy for women with early-stage invasive breast cancer: ASCO clinical practice guideline update–integration of results from TAILORx. J Clin Oncol (2019) 37(22):22: 1956–64. doi: 10.1200/JCO.19.00945

27. Maggard, MA, O’Connell, JB, Lane, KE, Liu, JH, Etzioni, DA, and Ko, CY. Do young breast cancer patients have worse outcomes? J Surg Res (2003) 113(1):109–13. doi: 10.1016/S0022-4804(03)00179-3

28. Yildirim, E, Dalgiç, T, and Berberoğlu, U. Prognostic significance of young age in breast cancer. J Surg Oncol (2000) 74(4):267–72. doi: 10.1002/1096-9098(200008)74:4<267::AID-JSO5>3.0.CO;2-N

29. El Saghir, NS, Seoud, M, Khalil, MK, Charafeddine, M, Salem, ZK, Geara, FB, et al. Effects of young age at presentation on survival in breast cancer. BMC Cancer (2006) 6:194. doi: 10.1186/1471-2407-6-194

30. Villarreal-Garza, C, Ferrigno, AS, la Garza-Ramos, D, Barragan-Carrillo, R, Lambertini, M, and Azim, HA. Clinical utility of genomic signatures in young breast cancer patients: a systematic review. NPJ Breast Cancer (2020) 6(1):1–9. doi: 10.1038/s41523-020-00188-3

31. Noone, AM, Howlader, N, Krapcho, M, Miller, D, Brest, A, Yu, M, et al. SEER Cancer Statistics Review, 1975-2015, National Cancer Institute. (2018). Available at: https://seer.cancer.gov/csr/1975_2015/ [Accessed June 15, 2022].

32. Solin, LJ, Gray, R, Goldstein, LJ, Recht, A, Baehner, FL, Shak, S, et al. Prognostic value of biologic subtype and the 21-gene recurrence score relative to local recurrence after breast conservation treatment with radiation for early stage breast carcinoma: results from the Eastern cooperative oncology group E2197 study. Breast Cancer Res Treat (2012) 134:683–92. doi: 10.1007/s10549-012-2072-y

33. Wolmark, N, Mamounas, EP, Baehner, FL, Butler, SM, Tang, G, Jamshidian, F, et al. Prognostic impact of the combination of recurrence score and quantitative estrogen receptor expression (ESR1) on predicting late distant recurrence risk in estrogen receptor-positive breast cancer after 5 years of tamoxifen: results from NRG oncology/national surgical adjuvant breast and bowel project b-28 and b-14. J Clin Oncol (2016) 34:2350–8. doi: 10.1200/JCO.2015.62.6630

34. Park, S, Han, Y, Liu, Y, Toriola, AT, Peterson, LL, Colditz, GA, et al. Adjuvant chemotherapy and survival among patients 70 years of age and younger with node-negative breast cancer and the 21-gene recurrence score of 26–30. Breast Cancer Res (2019) 21(1):1–11. doi: 10.1186/s13058-019-1190-4

35. Kalinsky, K, Barlow, WE, Gralow, JR, Meric-Bernstam, F, Albain, KS, and Hayes, DF. 21-gene assay to inform chemotherapy benefit in node-positive breast cancer. New Engl J Med (2021) 385(25):2336–47. doi: 10.1056/NEJMoa2108873

36. Early Breast Cancer Trialists’ Collaborative Group (EBCTCG). Effects of chemotherapy and hormonal therapy for early breast cancer on recurrence and 15-year survival: an overview of the randomised trials. Lancet (2005) 365:1687–717. doi: 10.1016/S0140-6736(05)66544-0

37. Cuzick, J, Ambroisine, L, Davidson, N, Jakesz, R, Kaufmann, M, Regan, M, et al. Use of luteinising-hormone-releasing hormone agonists as adjuvant treatment in premenopausal patients with hormone-receptor-positive breast cancer: a meta-analysis of individual patient data from randomised adjuvant trials. Lancet (2007) 369(9574):1711–23. doi: 10.1016/S0140-6736(07)60778-8

38. Ozmen, V, Atasoy, A, Gokmen, E, Ozdogan, M, Guler, N, Uras, C, et al. Correlations between oncotype DX recurrence score and classic risk factors in early breast cancer: results of a prospective multicenter study in Turkey. J Breast Health (2016) 12:107–11. doi: 10.5152/tjbh.2016.2874

39. Clark, BZ, Dabbs, DJ, Cooper, KL, and Bhargava, R. Impact of progesterone receptor semiquantitative immunohistochemical result on oncotype DX recurrence score: a quality assurance study of 1074 cases. Appl Immunohistochem Mol Morphol (2013) 21(4):287–91. doi: 10.1097/PAI.0b013e31826f80c9

40. Ozmen, V, Atasoy, A, Gokmen, E, Ozdogan, M, Guler, N, Uras, C, et al. Impact of oncotype DX recurrence score on treatment decisions: results of a prospective multicenter study in Turkey. Cureus (2016) 8(3):e522. doi: 10.7759/cureus.522




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2023 Ünal, Özmen, Ordu, Pilanci, İlgün, Gökmen, Almuradova, Özdoğan, Güler, Uras, Kara, Demircan, Işık, Alço, Saip, Aydın, Duymaz, Çelebi, Yararbaş, Soybir and Ozmen. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-13-1151733-g002.jpg
Disease Free Survival

10
081
3
3
064 § 064
o
4
w
o
04 " 044
2
o
027 DFS -1 0Dx<18 021 DFS
ODx<18 98.2% -noo:;w 0Dx<18 97.1% “"0Dx>18
ODx>18 833% ODx>18 68.8% -10Dx218
p=0,002 p=0,002
004 004
T T T T T T T T T T T T T
00 2500 50,00 7500 100,00 12500 00 2000 40,00 60,00 80,00 100,00 12000

followuptime (months)

followuptime (months)





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Survival results according to Oncotype Dx recurrence score in patients with hormone receptor positive HER-2 negative early-stage breast cancer: first multicenter Oncotype Dx recurrence score survival data of Turkey

      

        		

          Background

        



        		

          Patients and methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Methods

        

          		

            Study design and participants

          



          		

            Statistical analysis

          



        



        



        		

          Results

        



        		

          Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
All Patients Five-year rates of

DFS(%)

Age <45yr 89.2 0,009
Age >45 yr 98.4

ET 93.0 0,14
CT+ET 95.9

Premenopausal 91.9 0,01
Postmenopausal 97.8

Oncotype<18 98.4 V 0,001
Oncotype=18 88.2

Endocrine-Only Group

Age <45yr 90.4 0,02
Age >45 yr V 98.9
Premenopausal 92.0 0,01
Postmenopausal 98.6
Oncotype<18 98.2 0,01
Oncotype=18 83.3

Chemo-endocrine Group*

Age <45yr 87.4 0,26
Age >45 yr 93.1
Premenopausal 91.7 0,67
Postmenopausal 95.2

*DFS could not be evaluated because there was no recurrence in patients with an ODx<18 in
the chemoendocrine group. ET, endocrine therapy; CT, chemotherapy.
P-values that are less than 0.05 are accentuated in bold within the table.





OEBPS/Images/table4.jpg
95% Cl

Lower-Upper

Oncotype score (<18 vs 218) 134 1.56-115 0,01
Oncotype score 1.21 1.04-1.40 0,01
Age 0.99 0.80-1.23 0,96
PR >20 1.32 0.15-11.3 0,80
Tumor size 0.97 0.86-1.08 0,58
Histologic grade (1vs 2-3) 1.43 0.16-12.3 0,74
| Stage 1 vs Stage 2 0.41 0-1806 0,55
Clinical risk score (low vs high) 0.89 0.16-4.89 0,90
Lympbhatic invasion 0.26 0-31.2 0,31
Vascular invasion 0.039 0-146 0,32

* Insufficient number of postmenopausal patients under the age of 45 to assess menopausal status.
P-values that are less than 0.05 are accentuated in bold within the table.





OEBPS/Images/fonc-13-1151733-g001.jpg
Sensitivity

0,0

02

ROC Curve

AUC=0.696
p=0,009
Lower Bound=0.543
Upper Bound=0.849
Cut-off=45
Sensitivity=68%
Specificity=65.2%

0,4 0,6 08 1,0
1 - Specificity





OEBPS/Images/table3.jpg
Univariate analysis

Multivariate analysis

95% Cl 95% Cl p value
Lower-Upper Lower-Upper

Age (<45 vs >45) 432 1.06-17.6 0,04 1.09 0.21-5.64 0,91
Oncotype score (<18 vs 218) 9.32 2.32-37.5 0,002 6.83 1.70-27.3 0,007
Oncotype score 114 1.04-1.24 0,03 1.07 0.88-1.29 0,47
Premenopausal vs Postmenopausal 8.35 1.04-66.9 0,04 824 1.02-66.1 0,04
Age 0.93 0.86-1.15 0,11

PR >20 207 0.51-8.30 0,30

Tumor size 093 0.84-1.04 [ 0,22

Histologic grade 1 vs 2-3 173 0.21-13.9 0,60

Stage 1 vs Stage 2 0.04 0- 256 0,57

Clinical risk score (low vs high) 051 0.10-2.46 0,40

Lympbhatic invasion 0.03 0-27.3 0,32

Vascular invasion 0.03 0-146 042

P-values that are less than 0.05 are accentuated in bold within the table.





OEBPS/Images/fonc.2023.1151733_cover.jpg
& frontiers | Frontiers in Oncology

Survival results according to Oncotype Dx
recurrence score in patients with hormone
receptor positive HER-2 negative early-
stage breast cancer: first multicenter
Oncotype Dx recurrence score survival data
of Turkey





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/fonc-13-1151733-g003.jpg
ROC Curve

10

08

z 08
=
c
0
D 04
Sensitivity=83.3%
02 Specificity=81.4%
! PPV=26%
NPV=97%
AUC=0.784
p=0,025
0,0

00 0.2 04 06 08 10
1 - Specificity





OEBPS/Images/table1.jpg
Age <d5yr
Age >45 yr
The pT stage
pT1
pT2
The Histological subtype
IDC
Other subtypes*
Menopausal status
Premenopausal
Postmenopausal
Histologic grade
Grade 1
Grade 2
Grade 3
PR receptor status
Positive
Negative
Clinical risk score
Low
High
The pathologic stage
Stage la
Stage 1b
Stage 2a
Lymphatic invasion
Negative
Positive
Vascular invasion
Negative
Positive
Oncotype score<18 vs Oncotype=18
Oncotype RS<18
Oncotype RS218
The pN stage
pNO
pNlmic
Ki67 status
Ki67<20
Ki67>20
Missing
Type of axillary surgery
Axillary dissection
SLNB 1
Traditional recurrence risk categories
0-17
18-30

[ >30

All the values presented as n(%).

All pa

74 (36.5%)

129 (63.5%)

133 (65.5%)

70 (34.5%)

153 (75.4%)

50 (24.6%)

111 (54.7%)

92 (45.3%)

28 (13.8%)
138 (63.0%)

37 (18.2%)

173 (85.2%)

30 (14.8%)

111 (54.7%)

92 (45.3%)

175 (86.2%)
18 (8.9%)

10 (4.9%)

143 (73.7%)

51 (26.3%)

156 (80.4%)

38 (19.6%)

117 (57.6%)

86 (34%)

191 (94.1%)

12 (5.9%)

94 (46.3%)
67 (33%)

42 (20.7%)

31 (17.7%)

172 (82.3%)

117 (57.6%)
69 (34%)

17 (8.4%)

nts

Eli
52 (35.6%)

94 (64.4%)

106 (72.6%)

40 (27.4%)

107 (73.3%)

39 (26.7%)

75 (51.4%)

71 (48.6%)

25 (17.1%)
102 (69.9%)

19 (13.0%)

130 (89.0%)

16 (11.0%)

92 (63.0%)

54 (37.0%)

134 (91.8%)
11 (7.5%)

1(0.7%)

109 (77.3%)

32 (22.7%)

120 (85.1%)

21 (14.9%)

110 (75.3%)

36 (24.7%)

140 (95.9%)

6 (4.1%)

74 (50.7%)
41 (28.1%)

31 (21.2%)

22 (17.8%)

124 (82.2%)

110 (75.3%)
35 (23.9%)

1 (0.6%)

#chi square test, IDC, invasive ductal carcinoma. ET, endocrine therapy; CT, chemotherapy.

*invasive lobuler carcinoma, mucinous, metaplastic, micropapiller, cribriform, papiller tsentinel lymph node biopsy.
P-values that are less than 0.05 are accentuated in bold within the table.

G

22 (38.6%)

5 (61.4%)

27 (47.4%)

30 (52.6%)

46 (80.7%)

11 (19.3%)

36 (63.2%)

1(36.8%)

3 (5.3%)
36 (63.2%)

18 (31.6%)

43 (75.4%)

14 (24.6%)

19 (33.3%)

38 (66.7%)

41 (71.9%)
7 (12.3%)

9 (15.8%)

34 (64.2%)

19 (35.8%)

36 (67.9%)

17 (32.1%)

7 (12.2%)

50 (87.8%)

49 (89.5%)

6 (10.5%)

20 (35.1%)
26 (45.6%)

11 (19.3%)

9 (17.5%)

48 (82.5%)

7 (12.2%)
34 (59.6%)

16 (28.2%)

p value

0,69

0,001

0,27

0,12

| 0,002

0,01

<0,001

<0,001

0,06

0,007

<0,001

0,08

0,04

0,89

<0,001





