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Prognostic factors for excellent response (ER) to initial therapy in patients with papillary thyroid cancer (PTC) have not been determined. In this study, we investigated the response to initial therapy in PTC patients and independent prognostic factors for ER in a prospective multicenter study in China. A total of 506 PTC patients from nine centers in China were enrolled in this study, all of whom underwent total or near total thyroidectomy with lymph node dissection and subsequent radioiodine therapy. Univariate and multivariable logistic regression analyses were carried out to determine the independent prognostic factors for ER. The optimal cutoff value of the number of metastatic lymph nodes for predicting ER was determined by the receiver operating characteristic curve. A total of 139 patients (27.5%) achieved ER after initial therapy. Extrathyroidal extension, the number of metastatic lymph nodes, and preablative-stimulated thyroglobulin (Ps-Tg) were independent risk factors for ER for the entire population. In a subgroup analysis, extrathyroidal extension and Ps-Tg were independent risk factors for ER in pathological N1a patients, while the number of metastatic lymph nodes and Ps-Tg were independent risk factors for ER in pathological N1b patients. The appropriate cutoff values of the number of metastatic lymph nodes in predicting ER were 5 and 13 for the entire population and pathological N1b PTC patients, respectively. PTC patients with more metastatic lymph nodes were more likely to fail to achieve ER. Extrathyroidal extension, the number of metastatic lymph nodes, and Ps-Tg were important prognostic factors for ER after initial therapy in PTC patients.
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Introduction

Papillary thyroid cancer (PTC) is the most common endocrine neoplasm and the most frequent malignant thyroid tumor. While thyroid cancer incidence increased for several years, it has now plateaued or even started to decrease (1, 2). Most patients with PTC have an excellent prognosis with an extremely low disease-specific mortality rate after optimized treatment but may suffer a recurrence even 10 or more years after initial treatment. Further, the risk of disease-specific mortality and recurrence is not immutable but can change over time with the clinical course of the disease and the response to initial therapy for an individual patient (3, 4). Thus, the 2015 revised American Thyroid Association (ATA) guidelines has proposed dynamic risk stratification (DRS), using a new therapeutic response system to guide the individualized management of differentiated thyroid cancer (DTC) patients and specify the mortality and recurrence in patients after both total/near total thyroidectomy and radioiodine (RAI) therapy, which appears to be a more objective ongoing assessment in predicting the clinical outcome. The DRS system classified patients into four response-to-therapy categories on the basis of clinical, biochemical, and imaging (structural and functional), and cytopathologic findings obtained during the first 2 years of follow-up, including excellent, biochemical incomplete, structural incomplete, and indeterminate. Therefore, it is critical to identify the predictors for the response to therapy. Previous studies showed some clinicopathological features (e.g., sex, tumor size, lymphovascular invasion, number of metastatic lymph nodes [LNs], ratio of metastatic to examined LNs [LNR], extranodal extension, and preablative-stimulated thyroglobulin [Ps-Tg]) may affect the response to therapy (5–11). However, these results are based on retrospective single-center studies, and some of them are inconsistent. For example, some studies suggested that lymph node metastasis was an independent risk factor for non-excellent response to initial therapy, but other studies found no relationship between lymph node metastasis and response to initial therapy (5, 8–10). Thus, the primary aim of this study was to identify prognostic factors for excellent response (ER) in PTC patients in a prospective multicenter study.



Materials and Methods


Study Design

A prospective multicenter study to observe the initial management of patients with DTC in the real world from nine hospitals in China (DTCC study) was launched. The trial is registered at ClinicalTrials.gov (NCT02638077). Patients who were diagnosed with DTC after initial surgical treatment were included in the DTCC study and followed up for at least 1 year. A total of 2,013 patients with DTC who underwent thyroidectomy with lymph node dissection between October 2014 and July 2016 were enrolled. Among them, 506 patients were included in this study. The inclusion criterion included PTC patients who underwent total or near total thyroidectomy with lymph node dissection and subsequent RAI therapy and pathologically confirmed lymph node metastasis. Exclusion criteria were a history of previous thyroidectomy, presence of distant metastasis at the initial presentation, insufficient medical records, or inadequate follow-up information. This study was approved by the Institutional Review Boards of each center prior to patient enrollment and conducted in accordance with the Declaration of Helsinki. Written informed consent was obtained from all participants.



Initial Therapy

Initial therapy was defined as the initial surgical procedure, TSH suppression therapy, and the first RAI therapy. Total or near total thyroidectomy was the primary surgical procedure and usually performed when any of the following conditions was met: (a) primary tumor >4 cm; (b) bilateral or multiple lesions; (c) extrathyroid extension; (d) clinical evidence of lymph node metastasis or distant metastasis. A central lymph node dissection (CND), at least ipsilateral CND, was routinely performed for all the patients. Bilateral CND was performed for bilateral carcinoma or due to a clinically suspicious nodal disease in the area of the contralateral central compartment. Lateral neck dissection (LND), including levels II–V, was performed only in cases with clinically suspicious or pathologically proven metastatic lateral neck lymph nodes. All patients took levothyroxine (LT4) for TSH suppression therapy after surgery, and a dose of LT4 was delivered according to recurrence risk stratification. All patients received RAI therapy following LT4 withdrawal, accompanied by a low-iodine diet for at least 2 weeks. A dose of RAI ranging from 1.11 GBq (30 mCi) to 7.40 GBq (200 mCi) was administered according to the American Joint Committee on Cancer (AJCC) TNM staging system and recurrence risk stratification. Routine biochemical examinations (e.g., serum thyrotropin [TSH], Ps-Tg, anti-Tg antibody [TgAb]) were measured, and imaging examinations (e.g., ultrasonography, computed tomography, or diagnostic RAI whole-body scan, if necessary) were performed before RAI therapy. After RAI therapy, LT4 was administered to all patients for TSH suppression therapy.



Follow-Up Protocol

The follow-up strategy was mainly based on the latest ATA guidelines. Instructed and trained professional staff members were responsible for the follow-up process at each center, and data of the follow-up were recorded in case report form. Generally, the follow-up periods were 1 month, 3 months, 6 months, and 1 year after operation and annually thereafter. All patients were regularly followed by physical, biochemical, and imaging examinations. Long-term monitoring of patients with DTC was guided by the patients’ response to therapy during the first year of follow-up. Thus, response to initial therapy at 1 year after operation was evaluated according to the reclassification system proposed by the latest ATA guidelines.



Statistical Analysis

Continuous and categorical variables are expressed as median (interquartile range) and numbers (percentages), respectively. Univariate and multivariable logistic regression analyses were employed to determine the independent prognostic factors for ER, including age at surgery, sex, tumor size, extrathyroidal extension, multifocality, N status, number of LNs retrieved, number of metastatic LNs, LNR of LNs, Ps-Tg, time interval between surgery and RAI, and dose of RAI therapy. Odds ratios [ORs] were presented with their 95% confidence intervals (CIs). The optimal cutoff value of the number of metastatic LNs for predicting ER was determined by the receiver operating characteristic (ROC) curve. All statistical analyses were performed using the Stata Statistical Software Package 9.0 (Stata Corporation Ltd., College Station, TX, USA). All statistical tests were two sided, and differences were considered statistically significant if a P value < 0.05.




Results


Patient Characteristics

The detailed clinical characteristics of the study population are summarized in Table 1. Unilateral CND was performed in 113 (22.3%) patients and bilateral CND in 393 (77.7%) patients. Unilateral LND was performed in 202 (39.9%) patients and bilateral LND in 32 (6.3%) patients. A total of 294 (58.1%) patients had pathological N1a (pN1a) disease, whereas the remaining 212 (41.9%) patients had pathological N1b (pN1b) disease. The mean numbers of positive and total lymph nodes were 4.43 ± 3.99 (range 0–29) and 11.60 ± 7.17 (range 0–46) in CND, and 6.58 ± 6.51 (range 0–52) and 23.27 ± 20.19 (range 1–160) in CND+LND, respectively. After initial treatment, 139 (27.5%) patients with PTC presented ER. No patient died of PTC. Recurrence occurred in four (0.8%) patients, all of which were located in regional LNs. Distant metastasis to the lung occurred in one (0.2%) patient.


Table 1 | Clinicopathologic characteristics of patients with papillary thyroid cancer by response to initial therapy.





Prognostic Factors for ER for the Entire Population

Univariate analysis indicated that extrathyroidal extension (P = 0.019), number of metastatic LNs (P = 0.002), and Ps-Tg level (P < 0.001) were significantly related to ER in this cohort (Table 2). Age at surgery, sex, tumor size, multifocality, N status, number of LNs retrieved, LNR of LNs, initial dose of RAI therapy, and time interval between surgery and RAI therapy did not demonstrate significant between-group differences (Table 2). Furthermore, multivariable analysis also showed that extrathyroidal extension (OR = 1.644; 95% CI: 1.082–2.500; P = 0.020), number of metastatic LNs (OR = 1.042; 95% CI: 1.001–1.083; P = 0.042), and Ps-Tg level (OR = 3.317; 95% CI: 2.065–5.329; P < 0.001) were independent prognostic factors for ER (Table 2).


Table 2 | Univariate and multivariable analyses of prognostic factors for excellent response for the entire population.





Prognostic Factors for ER for pN1a PTC Patients

For this part of patients, univariate analysis indicated that extrathyroidal extension (P = 0.013) and Ps-Tg level (P < 0.001) significantly correlated with ER (Table 3). Age at surgery, sex, tumor size, multifocality, number of LNs retrieved, number of metastatic LNs, LNR of LNs, initial dose of RAI therapy, and time interval between surgery and RAI therapy did not correlate with ER (Table 3). Furthermore, multivariable analysis also showed that extrathyroidal extension (OR = 2.039; 95% CI: 1.178–3.528; P = 0.011) and Ps-Tg level (OR = 3.439; 95% CI: 1.836–6.441; P < 0.001) were independent prognostic factors for ER (Table 3).


Table 3 | Univariate and multivariable analyses of prognostic factors for excellent response for pN1a PTC patients.





Prognostic Factors for ER for pN1b PTC Patients

For these patients, number of metastatic LNs (P = 0.011) and Ps-Tg (P < 0.001) were associated with ER (Table 4). Age at surgery, sex, tumor size, extrathyroidal extension, multifocality, number of LNs retrieved, LNR of LNs, initial dose of RAI therapy, and time interval between surgery and RAI therapy did not show significant associations with ER (Table 4). Furthermore, multivariable analysis also showed that number of metastatic LNs (OR = 1.050; 95% CI: 0.995–1.107; P = 0.044) and Ps-Tg level (OR = 3.487; 95% CI: 1.699–7.157; P < 0.001) were independent prognostic factors for ER (Table 4).


Table 4 | Univariate and multivariable analyses of prognostic factors for excellent response for pN1b PTC patients.





Identification of Appropriate Cutoff Values of the Number of Metastatic LNs in Predicting ER for the Entire Population and pN1b PTC Patients

The appropriate cutoff value of the number of metastatic LNs in predicting ER for the entire population was 5 (area under the ROC curve, 0.591; SE, 0.027; P = 0.002) with a sensitivity of 61.2% and a specificity of 54.5%, respectively (Figure 1). PTC patients with ≤5 metastatic LNs were more likely to obtain ER than those with >5 metastatic LNs (P < 0.05). 13 was determined as the appropriate cutoff value of metastatic LNs for prediction of ER in pN1b PTC patients (area under the ROC curve, 0.639; SE, 0.045; P = 0.003) with a sensitivity of 86.3% and a specificity 35.4%, respectively (Figure 1). pN1b PTC patients with ≤13 metastatic LNs were more likely to obtain ER than those with >13 metastatic LNs (P < 0.05).




Figure 1 | The ROC curves of the number of metastatic lymph nodes for predicting excellent response for the entire population (A) and pN1b PTC patients (B).






Discussion

In clinical practice, patients with aggressive features are more likely to fail to achieve ER and eventually experience adverse oncologic events. The clinicians want to understand whether the cause of this consequence is due to the clinicopathological characteristics of patients themselves or the inappropriate preparation process of RAI therapy. Several studies were carried out to explore the potential prognostic factors for ER, but there was no consensus. In this prospective multicenter study, we identified that extrathyroidal extension, number of metastatic LNs, and especially Ps-Tg were important prognostic factors for ER after initial therapy in PTC patients.

Extrathyroidal extension is considered as a prominent prognostic factor for PTC, especially extensive extrathyroidal extension. Extensive extrathyroidal extension has been found to be associated with recurrence in PTC patients, but minimal extrathyroidal extension has little prognostic value (12). Yang et al. found that extrathyroidal extension was associated with a structural incomplete therapeutic response in DTC patients (5). Sung et al. reported that extensive extrathyroidal extension, but not minimal extrathyroidal extension, was an independent risk factor associated with non-excellent response to initial therapy in patients with stage I classical PTC younger than 45 years (8). Lee et al. obtained the same results as Sung et al. did in patients with PTC measuring 1 to 4 cm (10). Lang et al. reported that microscopic extrathyroidal extension did not correlate with incomplete response for 1- to 4-cm PTC patients without preoperatively or intra-operatively high-risk features (e.g., radiation history, clinical nodal metastasis, and distant metastasis) (7). In our study, we found that extrathyroidal extension was an independent prognostic factor for ER for the entire population and pN1a PTC patients, even though we did not distinguish between extensive and minimal extrathyroidal extension.

The number of metastatic LNs is well-recognized as an important parameter for predicting PTC recurrence in the ATA risk stratification system. However, its predictive value for the response to initial therapy remains to be resolved. Sung et al. reported that the number of metastatic LNs could be a potentially significant risk factor for non-excellent response to initial therapy in stage I PTC patients younger than 45 years (8). Lee et al. further identified the number of metastatic LNs greater than 2.0 as an independent risk factor for non-excellent response to initial therapy in PTC measuring 1 to 4 cm (10). Gao et al. found that the number of metastatic LNs was demonstrated to be an independent predictive factor for ER in PTC patients with >10 dissected LNs (13). Our results were consistent with the above results, and the cutoff value for predicting ER to initial therapy was further determined. The appropriate cutoff values of the number of metastatic lymph nodes in predicting ER were 5 and 13 for the entire population and pathological N1b PTC patients, respectively. The prognostic value of lymph node yield in CND and LND in patients with PTC has been explored in previous studies (14–16). A higher lymph node yield in CND and LND is considered to be associated with lower disease recurrence rates. The optimal cutoff value of lymph node yield for recurrence was 11 (15). However, we found no association between lymph node yield and recurrence, possibly due to the limited follow-up time.

Thyroglobulin, a large glycoprotein secreted both by normal thyroid tissue and by thyroid cancer cells is believed to be a useful predictor of persistent or recurrent disease as well as successful ablation of the thyroid remnant and universally recommended in the follow-up of all patients with DTC. A meta-analysis indicated that Ps-Tg was a feasible tool for predicting subsequent disease-free status with high negative predictive value and 10 ng/ml was determined as the cutoff value of Ps-Tg by a summary ROC (17). Ps-Tg value >10 ng/ml increased the probability of persistent or recurrent disease, presence of distant metastases, I-131 ablation failure, and mortality (9, 18). However, whether Ps-Tg could indicate therapeutic response needs to be further outlined. Some studies reported that Ps-Tg could predict structural incomplete or indeterminate response to initial therapy (5, 11). Yang et al. found that Ps-Tg was an independent predictive factor for structural incomplete to initial therapy for the first time and 26.75 ng/ml was determined as the cutoff value of Ps-Tg by the ROC curve (5). Jeong et al. found that rhTSH-stimulated Tg measured before RAI therapy was an independent risk factor for indeterminate response to initial therapy (11). Other studies reported the value of Ps-Tg in predicting ER to initial therapy (6, 9, 13). Lawal et al. found a negative correlation between Ps-Tg and ER, although its effect did not reach a level that is statistically significant in a multivariate analysis (6). Zhang et al. found that Ps-Tg was an independent predictor for ER in the patients with Ps-Tg less than 2 ng/ml (9). Gao et al. found that Ps-Tg was an independent negative indicator for ER whether the number of dissected LNs was more than 10 or not (13). Our data also supported that Ps-Tg was a useful predictor for ER regardless of the extent of lymph node metastasis.

Although it is a prospective multicenter study, there are still some shortcomings in this study. First, the sample size of this study was relatively small and follow-up was relatively short. Second, there is little difference in surgical treatment, dose and time of RAI treatment, time of Ps-Tg detection, and postoperative management among different centers. Third, we did not consider the influence of location of metastatic LNs when we analyzed the number of metastatic LNs and LNR. Fourth, low-risk disease was excluded, and our results cannot be generalizable to all patients with PTC. Fifth, some aggressive variants (e.g., tall cell variant, columnar cell variant, and hobnail variant) of PTC and molecular mutations (e.g., BRAF V600E and TERT promoter mutations) have been associated with structural incomplete responses and higher recurrence rate (19–22). Because some institutions in this study do not routinely report PTC variants, we cannot get enough data for analysis. Thus, a well-designed prospective multicenter study with a large sample size may be needed to validate the current results.



Conclusion

In conclusion, our study provides evidence that PTC patients with some kind of clinicopathological feature (e.g., extrathyroidal extension, more metastatic LNs, and higher Ps-Tg) are not likely to get ER. Moreover, the predictive value of these features for initial therapy outcome could be related to the extent of lymph node metastasis of PTC. With such information available, individual postoperative management and surveillance strategies will be able to be developed more easily.



Data Availability Statement

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



Ethics Statement

The studies involving human participants were reviewed and approved by the Institutional Review Boards of each center prior to patient enrollment and conducted in accordance with the Declaration of Helsinki. Written informed consent to participate in this study was provided by the participants’ legal guardian/next of kin.



Author Contributions

Conceptualization: W-WD, TH, and HZ. Study design, data acquisition, quality control of data and algorithms: D-LZ, LH, LS, Z-HW, C-ZL, and PZ. Methodology: W-WD. Writing—original draft preparation, W-WD. Writing—review and editing, W-WD, TH, and HZ. Funding acquisition, TH. All authors contributed to the article and approved the submitted version.



Funding

This study received funding from Merck Serono Co., Ltd., China (an affiliate of Merck KGaA Darmstadt, Germany): Grants/Research Support (No. China.DTCC.1.03).



Acknowledgments

We appreciate all the participants as well as the support personnel for the study. This study included the following nine medical institutions: Department of Breast and Thyroid Surgery, Wuhan Union Hospital, Tongji Medical College, Huazhong University of Science and Technology (Wuhan, China), Department of Thyroid Surgery, West China Hospital, Sichuan University (Chengdu, China), Department of Thyroid Surgery, The First Hospital of China Medical University, (Shenyang, China), Department of Thyroid Surgery, China-Japan Union Hospital of Jilin University (Changchun, China), Department of Head & Neck Surgery, The Tumor Hospital of Gansu Province (Lanzhou, China), Department of Thyroid Surgery, First Affiliated Hospital of Kunming Medical University (Kunming, China), Department of Head and Neck Surgery, Sir Run Run Shaw Hospital, School of Medicine, Zhejiang University (Hangzhou, China), Department of Breast and Thyroid Surgery, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology (Wuhan, China), and Department of General Surgery, Chinese PLA General Hospital (Beijing, China). We thank UNIWINSCI, Inc., for its linguistic assistance during the preparation of this manuscript.



References

1. Pereira, M, Williams, VL, Hallanger Johnson, J, and Valderrabano, P. Thyroid Cancer Incidence Trends in the United States: Association With Changes in Professional Guideline Recommendations. Thyroid (2020) 30:1132–40. doi: 10.1089/thy.2019.0415

2. Liu, Y, Li, Z, Tang, X, Li, M, and Shi, F. Association Between hTERT Polymorphisms and Female Papillary Thyroid Carcinoma. Recent Pat Anticancer Drug Discovery (2019) 14:268–79. doi: 10.2174/1574892814666190919145453

3. Haugen, BR. 2015 American Thyroid Association Management Guidelines for Adult Patients With Thyroid Nodules and Differentiated Thyroid Cancer: What is New and What has Changed? Cancer (2017) 123:372–81. doi: 10.1002/cncr.30360

4. Dong, W, Horiuchi, K, Tokumitsu, H, Sakamoto, A, Noguchi, E, Ueda, Y, et al. Time-Varying Pattern of Mortality and Recurrence From Papillary Thyroid Cancer: Lessons From a Long-Term Follow-Up. Thyroid (2019) 29(6):802–8. doi: 10.1089/thy.2018.0128

5. Yang, X, Liang, J, Li, T, Zhao, T, and Lin, Y. Preablative Stimulated Thyroglobulin Correlates to New Therapy Response System in Differentiated Thyroid Cancer. J Clin Endocrinol Metab (2016) 101:1307–13. doi: 10.1210/jc.2015-4016

6. Lawal, IO, Nyakale, NE, Harry, LM, Lengana, T, Mokgoro, NP, Vorster, M, et al. Higher Preablative Serum Thyroid-Stimulating Hormone Level Predicts Radioiodine Ablation Effectiveness in Patients With Differentiated Thyroid Carcinoma. Nucl Med Commun (2017) 38:222–7. doi: 10.1097/mnm.0000000000000640

7. Lang, BH, Shek, TW, and Wan, KY. The Significance of Unrecognized Histological High-Risk Features on Response to Therapy in Papillary Thyroid Carcinoma Measuring 1-4 Cm: Implications for Completion Thyroidectomy Following Lobectomy. Clin Endocrinol (Oxf) (2017) 86:236–42. doi: 10.1111/cen.13165

8. Sung, TY, Cho, JW, Lee, YM, Lee, YH, Kwon, H, Jeon, MJ, et al. Dynamic Risk Stratification in Stage I Papillary Thyroid Cancer Patients Younger Than 45 Years of Age. Thyroid (2017) 27:1400–7. doi: 10.1089/thy.2017.0199

9. Zhang, Y, Hua, W, Zhang, X, Peng, J, Liang, J, and Gao, Z. The Predictive Value for Excellent Response to Initial Therapy in Differentiated Thyroid Cancer: Preablation-Stimulated Thyroglobulin Better Than the TNM Stage. Nucl Med Commun (2018) 39:405–10. doi: 10.1097/mnm.0000000000000827

10. Lee, YM, Cho, JW, Hong, SJ, and Yoon, JH. Dynamic Risk Stratification in Papillary Thyroid Carcinoma Measuring 1 to 4 Cm. J Surg Oncol (2018) 118:636–43. doi: 10.1002/jso.25182

11. Jeong, E, Yoon, JK, Lee, SJ, Soh, EY, Lee, J, and An, YS. Risk Factors for Indeterminate Response After Radioactive Iodine Therapy in Patients With Differentiated Thyroid Cancer. Clin Nucl Med (2019) 44:714–8. doi: 10.1097/rlu.0000000000002653

12. Ito, Y, Miyauchi, A, Kihara, M, Kobayashi, K, and Miya, A. Prognostic Values of Clinical Lymph Node Metastasis and Macroscopic Extrathyroid Extension in Papillary Thyroid Carcinoma. Endocr J (2014) 61:745–50. doi: 10.1507/endocrj.ej14-0138

13. Gao, W, Zhao, T, Liang, J, and Lin, Y. Is the Ratio Superior to the Number of Metastatic Lymph Nodes in Addressing the Response in Patients With Papillary Thyroid Cancer? Med (Baltimore) (2018) 97:e9664. doi: 10.1097/md.0000000000009664

14. Heaton, CM, Chang, JL, and Orloff, LA. Prognostic Implications of Lymph Node Yield in Central and Lateral Neck Dissections for Well-Differentiated Papillary Thyroid Carcinoma. Thyroid (2016) 26:434–40. doi: 10.1089/thy.2015.0318

15. Yu, ST, Ge, JN, Sun, BH, Wei, ZG, Xiao, ZZ, Zhang, ZC, et al. Lymph Node Yield in the Initial Central Neck Dissection (CND) Associated With the Risk of Recurrence in Papillary Thyroid Cancer: A Reoperative CND Cohort Study. Oral Oncol (2021) 123:105567. doi: 10.1016/j.oraloncology.2021.105567

16. Hu, JQ, Wen, D, Ma, B, Zhang, TT, Liao, T, Shi, X, et al. The Extent of Lymph Node Yield in Central Neck Dissection can be Affected by Preoperative and Intraoperative Assessment and Alter the Prognosis of Papillary Thyroid Carcinoma. Cancer Med (2020) 9:1017–24. doi: 10.1002/cam4.2762

17. Webb, RC, Howard, RS, Stojadinovic, A, Gaitonde, DY, Wallace, MK, Ahmed, J, et al. The Utility of Serum Thyroglobulin Measurement at the Time of Remnant Ablation for Predicting Disease-Free Status in Patients With Differentiated Thyroid Cancer: A Meta-Analysis Involving 3947 Patients. J Clin Endocrinol Metab (2012) 97:2754–63. doi: 10.1210/jc.2012-1533

18. Prpić, M, Franceschi, M, Romić, M, Jukić, T, and Kusić, Z. THYROGLOBULIN AS A TUMOR MARKER IN DIFFERENTIATED THYROID CANCER - CLINICAL CONSIDERATIONS. Acta Clin Croat (2018) 57:518–27. doi: 10.20471/acc.2018.57.03.16

19. Coca-Pelaz, A, Shah, JP, Hernandez-Prera, JC, Ghossein, RA, Rodrigo, JP, Hartl, DM, et al. Papillary Thyroid Cancer-Aggressive Variants and Impact on Management: A Narrative Review. Adv Ther (2020) 37:3112–28. doi: 10.1007/s12325-020-01391-1

20. Song, E, Jeon, MJ, Oh, HS, Han, M, Lee, YM, Kim, TY, et al. Do Aggressive Variants of Papillary Thyroid Carcinoma Have Worse Clinical Outcome Than Classic Papillary Thyroid Carcinoma? Eur J Endocrinol (2018) 179:135–42. doi: 10.1530/eje-17-0991

21. Trybek, T, Walczyk, A, Gąsior-Perczak, D, Pałyga, I, Mikina, E, Kowalik, A, et al. Impact of BRAF V600E and TERT Promoter Mutations on Response to Therapy in Papillary Thyroid Cancer. Endocrinology (2019) 160:2328–38. doi: 10.1210/en.2019-00315

22. Mu, ZZ, Zhang, YQ, Sun, D, Lu, T, and Lin, YS. Effect of BRAF(V600E) and TERT Promoter Mutations on Thyroglobulin Response in Patients With Distant-Metastatic Differentiated Thyroid Cancer. Endocr Pract (2022) 28:265–70. doi: 10.1016/j.eprac.2021.12.005




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.


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 © 2022 Dong, Zhang, He, Shao, Wang, Lv, Zhang, Huang and Zhang. 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/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Prognostic Factors for Excellent Response to Initial Therapy in Patients With Papillary Thyroid Cancer From a Prospective Multicenter Study

      

        		

          Introduction

        



        		

          Materials and Methods

        

          		

            Study Design

          



          		

            Initial Therapy

          



          		

            Follow-Up Protocol

          



          		

            Statistical Analysis

          



        



        



        		

          Results

        

          		

            Patient Characteristics

          



          		

            Prognostic Factors for ER for the Entire Population

          



          		

            Prognostic Factors for ER for pN1a PTC Patients

          



          		

            Prognostic Factors for ER for pN1b PTC Patients

          



          		

            Identification of Appropriate Cutoff Values of the Number of Metastatic LNs in Predicting ER for the Entire Population and pN1b PTC Patients

          



        



        



        		

          Discussion

        



        		

          Conclusion

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Variable

Age at surgery (<55 years vs. 55 years)
Sex (Female vs. Male)

Tumor size (<4 cm vs. >4 cm)

Exe (negative vs. positive)

Multifocality (negative vs. positive)

N status (N1a vs. N1b)

No. of LNs retrieved

No. of metastatic LNs

LNR of LNs

Ps-Tg (<2 ng/mL vs. >2 ng/mL)

Initial dose of RAI (<100 mCi vs.=100 mCi)
Time interval between surgery and RAI
(<8 months vs. =3 months)

Univariate analysis

OR (95% ClI)

1.622 (0.789-3.335)
0.975 (0.645-1.473)
1.875 (0.701-5.016)
1.620 (1.082-2.426)
0952 (0.642-1.412)
1.349 (0.902-2.016)
1.008 (0.997-1.019)
1.064 (1.023-1.107)
1.543 (0.650-3.666)
3.693 (2.326-5.864)
1.017 (0.477-2.167)

( )

0.791 (0.529-1.181

0.188
0.903
0.210
0.019
0.807
0.145
0.149
0.002
0.326
<0.001
0.966
0.251

Multivariate analysis

OR (95% CI) [
1.644 (1.082-2.500) 0.020
1.042(1.001-1.083) 0.042
3.317(2.065-5.329) <0.001

Exe, Extrathyroidal extension; LNs, lymph nodes; LNR, ratio of metastatic to examined lymph nodes
Ps-Tg, preablative-stimulated thyroglobulin; RAI, radioiodine; OR, odds ratio; Cl, confidence interval.





OEBPS/Images/table4.jpg
Variable

Age at surgery (<55 years vs. 55 years)
Sex (Female vs. Male)

Tumor size (<4 cm vs. >4 cm)

Exe (negative vs. positive)

Multifocality (negative vs. positive)

No. of LNs retrieved

No. of metastatic LNs

LNR of LNs

Ps-Tg (<2 ng/mL vs. >2 ng/mL)

Initial dose of RAI (<100 mCi vs.>100 mCi)
Time interval between surgery and RAI
(<8 months vs. =3 months)

Univariate analysis
OR (95% Cl)

2270 (0.646-7.976)
0.850 (0.441-1.637)
0.862 (0.262-2.833)
1.178 (0.623-2.207)
1.023 (0.545-1.921)
1.006 (0.991-1.022)
1.071 (1.016-1.129)

3.453 (0.539-22.127)
3.998 (1.979-8.076)
2.391 (0.725-7.892)
1.004 (0.526-1.913)

0.201
0.627
0.806
0.621
0.943
0.427
0.011
0.191
<0.001
0.152
0.991

Multivariate analysis

OR (95% CI)

1,060 (0.995-1.107)

3.487 (1.699-7.157)

0.044

<0.001

Exe, Extrathyroidal extension; LNs, lymph nodes; LNR, ratio of metastatic to examined lymph nodes;
Ps-Tg, preablative-stimulated thyroglobulin; RAI, radioiodine; OR, odds ratio; Cl, confidence interval.





OEBPS/Images/table3.jpg
Variable Univariate analysis Multivariate analysis
HR (95% CI) P HR (95% CI) P

Age at surgery (<55 years vs. >55 years) 1.314 (0.537-3.213) 0.550

Sex (Female vs. Male) 1.056 (0.619-1.802) 0.842

Tumor size (<4 cm vs. >4 cm) 5.860 (0.755-45.504) 0.091

Exe (negative vs. positive) 1.963 (1.151-3.347) 0.013 2.039 (1.178-3.528) 0.011
Multifocality (negative vs. positive) 0.835 (0.498-1.400) 0.495

No. of LNs retrieved 1.000 (0.972-1.029) 0.992

No. of metastatic LNs 1.074 (0.973-1.187) 0.157

LNR of LNs 1.362 (0.510-3.635) 0.538

Ps-Tg (<2 ng/mL vs. >2 ng/mL) 3.351 (1.800-6.237) <0.001 3.439 (1.836-6.441) <0.001
Initial dose of RAI (<100 mCi vs.>100 mCi) 0.593 (0.214-1.642) 0.314

Time interval between surgery and RAI 0.668 (0.400-1.116) 0.123

(<3 months vs. >3 months)

Exe, Extrathyroidal extension; LNs, lymph nodes; LNR, ratio of metastatic to examined lymph nodes;
Ps-Tg, preablative-stimulated thyroglobulin; RAI, radioiodine; OR, odds ratio; Cl, confidence interval.





OEBPS/Images/fonc-12-840714-g001.jpg
Sensitivity

1.07 1.

0.8 0.8

0.6 go.s—

0.4 50.4—

0.2 0.24

0. 0. T T T T

00 02 04 06 08 1.0 00 02 04 06 08 1.0

1 - Specificity 1 - Specificity





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





OEBPS/Images/fonc.2022.840714_cover.jpg
, frontiers ‘ Frontiers in Oncology

Prognostic Factors for Excellent
Response to Initial Therapy in
Patients With Papillary Thyroid

Cancer From a Prospective
Multicenter Study





OEBPS/Images/table1.jpg
Patient characteristics

Age at surgery (years)
<55

> 55

Sex

Male

Female

Tumor size (cm)

<4

>4

Exe

No

Yes

Multifocality

No

Yes

N status

Nia

N1b

No. of LNs retrieved
No. of metastatic LNs
LNR of LNs

Ps-Tg (ng/mL)

<2

>2

Time interval between surgery and RAI (month)

<3
>3
Initial dose of RAI (mCi)
<100
=100

ER, n=139 (%)

129 (92.8)
10(72)

47 (33.8)
92 (66.2)

134 (96.4)
5(3.6)

90 (64.7)
49 (35.3)

79 (56.8)
60 (43.2)

88 (63.3)
51(36.7)
16 (8-28)
427
0.27 (0.14-0.50)

111 (79.9)
28 (20.1)

52 (37.4)
87 (62.6)

10(7.2)
129 (92.8)

Non-ER, n=367(%)

326 (88.8)
41(11.2)

122 (33.2)
245 (66.8)

343 (93.5)
24 (6.5)

195 (63.1)
172 (46.9)

213 (58.0)
154 (42.0)

206 (56.1)
165 (43.9)
19 (9-34)
5 (2-10)
0.29 (0.17-0.47)

190 (51.8)
177 (48.2)

158 (43.1)
209 (56.9)

26 (7.1)
341 (92.9)

ER, excellent response; Exe, Extrathyroidal extension; LNs, lymph nodes; LNR, ratio of metastatic to examined lymph nodes; Ps-Tg, preablative-stimulated thyroglobulin; RAI, radioiodine.





