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Role of BRAF'®°*® Mutation as a Marker for Prognostic
Stratification of Papillary Thyroid Carcinoma

Purpose: Papillary thyroid carcinoma (PTC) is the most common malignant tumor of the
thyroid and BRAF'®°" mutation is the most frequent genetic alteration in PTC. BRAF "
mutation has been demonstrated as a prognostic biomarker for prediction of poor
clinicopathological outcomes, such as increased incidence of extrathyroidal extension,
lymph node metastasis, and advanced stage. However, there is conflicting literature
regarding the association of BRAF*® mutation and aggressive clinicopathological
features. In this study, we investigated the prevalence of BRAF'**" mutation in PTC and
determined the association of BRAF mutation with indicators of poor prognosis for PTC.
Methods: We reviewed 1009 patients with PTC, who underwent thyroid surgery at
Kyungpook National University Hospital between January 2013 and March 2014.
BRAF®" mutation analysis was performed using real-time polymerase chain reaction
based amplification of DNA extracted from paraffin-embedded tumor specimens.
Results: BRAF*** mutation was detected in 863 (85.5%) patients. In univariate analysis,
histologic subtype, extrathyroidal extension, and advanced stage showed significant
association with BRAF'*** mutation. In addition, concurrent Hashimoto’s thyroiditis
showed an association with low prevalence of BRAF"F mutation. However, no stati-
stically significant association was observed for age, gender, multifocal or bilateral tumor,
and lymph node metastasis. Multivariate analysis showed an independent association of
extrathyroidal extension with BRAF'**** mutation.

Conclusion: In this study, extrathyroidal extension of PTC is an independent prognostic
factor associated with BRAF*°F mutation status. However, conduct of further large scale
studies with long term follow up is required before the BRAF mutation can be conclusively

recommended as a prognostic biomarker.
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Fig. 1. Representative results from the real-time PCR assay for the detection of the BRAF mutation. All of them have a cycle threshold value

of <40. (A) V600E mutation type. (B) Wild type.
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Table 1. Relationship between the BRAF'%F mutation and clinicopathologic characteristics in study population

Total, n (%)

BRAFV®®® mutation, n (%)

Yes 313 (31.0%)
No 696 (69.0%)

58 (39.7%)
88 (60.3%)

255 (29.5%)
608 (70.5%)

Characteristics Negative Positive P value
1,009 146 (14.5%) 863 (85.5%)

Age (years)

Mean=+SD 47.18%11.62 46.36+11.96 47.32+11.58 0.357
=45 575 (57.0%) 80 (54.8%) 495 (57.4%) 0.563
<45 434 (43.0%) 66 (45.2%) 368 (42.6%)

Sex 0.414
Male 154 (15.3%) 19 (13.0%) 135 (15.6%)

Female 855 (84.7%) 127 (87.0%) 728 (84.4%)

Histology 0.000
Conventional papillary carcinoma 944 (93.6%) 117 (80.1%) 827 (95.8%)

Follicular variant 39 (3.8%) 26 (17.8%) 13 (1.5%)

Tall cell variant 23 (2.3%) 1 (0.7%) 22 (2.5%)

Diffuse sclerosing variant 3 (0.3%) 2 (1.4%) 1 (0.1%)

Tumor size (cm)

Mean=+SD 0.84+0.60 0.95+£0.78 0.83+0.57 0.061
<1 cm 729 (72.2%) 99 (67.8%) 630 (73.0%) 0.195
>1 cm 280 (27.8%) 47 (32.2%) 233 (27.0%)

Multifocal tumor 0.658
Yes 348 (34.5%) 48 (32.9%) 300 (34.8%)

No 661 (65.5%) 98 (67.1%) 563 (65.2%)

Intraglandular spread 0.278
Yes 18 (1.8%) 1 (0.7%) 17 (2.0%)

No 991 (98.2%) 145 (99.3%) 846 (98.0%)

Bilateral tumor 0.207
Yes 264 (26.2%) 32 (21.9%) 232 (26.9%)

No 745 (73.8%) 114 (78.1%) 631 (73.1%)

Tumor extent 0.000
Intrathyroidal 537 (53.2%) 113 (77.4%) 424 (49.1%)

Minimal extrathyroidal (T3) 460 (45.6%) 30 (20.5%) 430 (49.8%)

Extrathyroidal invasion (T4a) 12 (1.2%) 3 (2.1%) 9 (1.0%)

Central node metastasis 0.095
Yes 416 (41.2%) 51 (34.9%) 365 (42.3%)

No 593 (58.8%) 95 (65.1%) 498 (57.7%)

La teral node metastasis 0.139
Yes 51 (5.1%) 11 (7.5%) 40 (4.6%)

No 958 (94.9%) 135 (92.5%) 823 (95.4%)

TNM stage 0.000
I &Il 647 (64.1%) 115 (78.8%) 532 (61.6%)

Il & IVa 362 (35.9%) 31 (21.2%) 331 (38.4%)

Extent of surgery 0.563
Total thyroidectomy 395 (39.1%) 92 (63.0%) 522 (60.5%)
Hemithyroidectomy 614 (60.9%) 54 (37.0%) 341 (39.5%)

Hashimoto’s thyroidtis 0.014
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Table 2. Summary of logistic regression analysis between clinicopathologic characteristics and the BRAF'®®® mutation
95% (I
Variables P value Odds ratio

Low High
Histologic type, conventional 0.000 5.121 2.870 9.139
Extrathyroidal extension 0.000 3.266 1.976 5.398
Lymph node metastasis 0.676 2.133 0.061 74.595
Stage Il & IV 0.108 1.624 0.898 2.936
Hashimoto’s thyroiditis 0.003 0.548 0.367 0.818
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