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Abstract: The aim of the present research was to investigate the association between the BRAF mutation and papil-
lary thyroid carcinoma (PTC), and further explore the relationship between the systemic inflammation response 
index (SIRI) and BRAF mutation in patients with PTC. The clinicopathological data were extracted from the patients’ 
medical records from June 2012 to June 2014 in our hospital. We enrolled 95 patients with PTC that have received 
the total or near-total thyroidectomy and pretracheal and paratracheal lymph node dissection. The blood samples 
were obtained before surgery. According to the BRAF mutation analysis, the patients were divided into two groups: 
BRAF mutation positive group and BRAF mutation negative group. The receiver operating characteristic curve (ROC) 
for the presence of BRAF mutation was used to evaluate the optimal cutoff value of SIRI. The ratio closest to the 
point with maximum sensitivity and specificity was defined as the optimal cutoff value. Univariate and multivariate 
logistic regression model were used to confirm the independent factors and compare observed and predicted out-
comes. The BRAF mutation rates were 62.1% (59/95). The results indicated that BRAF mutation was significantly 
correlated with pathological TNM stage, monocyte, SIRI and Galectin-3. The pathological TNM stage, monocyte, SIRI 
and Galectin-3 were the significant risk factors associated with the presence of BRAF mutation. Moreover, we found 
that patients with low SIRI had higher BRAF mutation percentage than those with high SIRI, and patients with low 
monocyte had higher percentage than those with high monocyte. BRAF mutation is associated with the pathologi-
cal TNM stage, monocyte, SIRI and Galectin-3, and SIRI was the significant risk factor with the BRAF mutation and 
patients with low SIRI have higher BRAF mutation.

Keywords: Papillary thyroid carcinoma (PTC), BRAF, systemic inflammation response index (SIRI), mutation, endo-
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Introduction

Thyroid cancer is one of the common endocrine 
malignancy all over the world, influencing the 
health and quality of life of people, which has 
become the eighth most common malignant 
cancer in women in China [1]. Papillary thyroid 
carcinoma (PTC) is the most common subtype 
of thyroid cancer. With the increasing preva-
lence of PTC, the worldwide incidence of thyroid 
cancer has been remarkably raising in the late-
ly several decades [2]. Meanwhile, with the 
advance of ultrasonographic (US) and fine nee-
dle aspiration biopsy (FNAB), more thyroid can-
cer has been detected at early stage, even the 

papillary thyroid microcarcinoma. Although the 
incidence of thyroid cancer is raising rapidly, 
the cancer-related mortality rate is still relative-
ly stable and the PTC has a better prognosis 
with an average 10-year survival rate of around 
90% [3, 4]. However, above 50% of PTC usually 
has performed lymph node metastasis and less 
than 10% of PTC has showed distant metasta-
sis with lung and bone [5]. PTC treatment, 
included surgical resection, radio-iodine (131I) 
ablation, levothyroxine suppression therapy 
and so forth, has treated successfully and 
shown a better prognosis. Many researches 
have indicated that some clinicopathologic fac-
tors, such as age, gender, histological variants, 
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infiltrative growth pattern, tumor size and 
genetic aberrations, has been proved to be 
related to the prognostic of PTC and might 
reflected the recurrence and metastasis [6-8]. 
However, these factors were not accurate as 
the individual patient’s likelihood of recurrence 
and metastasis. Therefore, it is essential to 
study the molecular mechanisms and identify 
the markers to guide the appropriate clinical 
strategy and management of thyroid cancer.

Nowadays, genetic aberrations have been 
proved to the influence factors to the develop-
ment, progression and metastasis of PTC [9, 
10]. The relationship between BRAF and PTC 
has been a hot research aspect. BRAF gene 
mutation was usually the T (thymine) to A (ade-
nine) substitution at nucleotide position 1799 
point, resulted in a valine-to-glutamic acid at 
residue 600 (V600E) within exon 15 of the 
kinase domain [11, 12]. This genetic change 
would influence and activate the mitogen-acti-
vated protein kinase (MAPK) signaling pathway, 
and lead to influence the cell proliferation, cell 
differentiation, apoptosis and development 
and so forth [13]. Some research have indicat-
ed that BRAF mutation was high frequency in 
PTC, which has been found to be conformed to 
more aggressiveness, with higher risk of recur-
rence and mortality, and worse prognosis [9, 
14]. Thus, BRAF should be further study the 
molecular mechanism of tumor and cancer 
metastasis and provide the new direction for 
the therapy of PTC.

However, the relationship between BRAF and 
cancer-related inflammation was rarely investi-
gated, which would show whether or not to the 
recurrence and metastasis of PTC. Lots of stud-
ies have indicated the he inflammatory cells, 
such as neutrophil, lymphocyte, monocyte, 
platelet, may play an important role in tumor 
development and progression [15-17]. A novel 
systemic inflammation response index named 
SIRI (SIRI = N × M/L), which based on neutro-
phil (N), monocyte (M) and lymphocyte (L) 
counts, has been reported to be associated 
with survival time and clinical outcome in some 
tumors. The present study was aimed to inves-
tigate the association between the BRAF muta-
tion and papillary thyroid carcinoma (PTC), and 
further study the relationship between the sys-
temic inflammation response index (SIRI) and 
BRAF mutation in patients with PTC.

Materials and methods

This retrospective research was conducted 
under the understanding and written consent 
of individual patient. The present study was 
approved by the ethics committee of our hospi-
tal and in accordance with the ethical stan-
dards of the Declaration of Helsinki and its later 
ethical standards. The written informed con-
sent was obtained from all patients. All experi-
ments were performed in accordance with rel-
evant guidelines and regulations. 

Patients selection

The present research was retrospective and all 
medical records data of patients were kept 
anonymous. We enrolled 95 patients with PTC, 
who had received the total or near-total thyroid-
ectomy and pretracheal and paratracheal 
lymph node dissection in our hospital from 
June 2012 to June 2014. All patients with PTC 
were confirmed in accordance with pathologi-
cal evidence. Inclusion criteria included: (1) 
patients with PTC were confirmed in accor-
dance with endoscopic evaluation with histo-
logical pathology; (2) no previous treatment, 
such as radiation exposure and suppressive 
therapy with thyroid hormones. Exclusion crite-
ria included: (1) patients with medullary, anal-
plastic and follicular carcinoma; (2) with any 
other malignancy or autoimmune disease; (3) 
patients with serious complications, such as 
infections.

BRAF mutation detection

BRAF mutation analysis was performed at the 
pathology department of our hospital. Before 
BRAF mutation analysis, we marked the speci-
mens that were enriched tumor cell by hema-
toxylin and eosin staining. DNA was extracted 
from the postoperative formalin fixed paraffin 
embedded (FFPE) tissue, and 5 to 10 paraffin 
sections with a thickness of 6-10 um that con-
tained the tumor tissue. According to the manu-
facturer’s protocol, we used the QIAamp DNA 
FFPE Tissue kit (Qiagen, Hilden, Germany) to 
conduct the DNA of PTC. The NanoDrop 1000 
spectrophotometer (Thermo Fisher Scientific, 
Inc., Waltham, MA, USA) was used to evaluate 
the absorbance and quality of the extracted 
DNA. We tested the BRAF exon 15 by the 
human BRAF V600E ARMS-PCR kit (Amoy 
Diagnostics Co. Ltd, Xiamen, China) and fol-
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lowed the manufacturer’s protocol. The poly-
merase chain reaction (PCR) was performed as 
follows: 95°C for 5 min, followed by 35 cycles of 
30 sec at 95°C, 64°C for 20 sec, 72°C for 30 
sec, then 10 min extension at 72°C. The PCR 
products were using 2% gel-purified by the 
QIAgen gel extraction kit (Qiagen). The BRAF 
mutation was determined by comparing the 
SSCP banding pattern of the case with positive 
and negative controls.

Blood sample

The peripheral venous blood samples were col-
lected from the PTC patients before surgery. 
These samples were collected into a sterile eth-
ylenediaminetetraacetic acid (EDTA) tube. The 
systemic inflammation response index (SIRI) 

was defined as N × M/L, where N, M, and L are 
the pretreatment peripheral neutrophil, mono-
cyte, and lymphocyte counts, respectively. 

Statistical analysis

Statistical Package for Social Sciences (SPSS) 
19.0 (SPSS Inc., Chicago, IL, USA) and GraphPad 
Prism 5.0 (Inc, La Jolla, CA) were used to per-
form all statistical analyses. Receiver operating 
characteristic (ROC) curve analysis was used to 
determine the optimal cut-off value of SIRI. The 
ratio closest to the point with maximum sensi-
tivity and specificity was defined as the optimal 
cutoff value. The categorical variables were 
presented as frequencies and percentages (%), 
and the Chi-square test or Fisher exact test was 
used to analyze the categorical variables as 

Figure 1. Hematoxylin and eosin staining of papillary thyroid carcinoma (PTC) (magnification, × 100) Micropapillary 
structures with thin fibrovascular stroma are shown. The epithelial cells are mostly small with an increased nuclear 
to cytoplasmic ratio.

Figure 2. Immunohistochemical staining in papillary thyroid carcinoma (PTC). A. The expression of BRAF in PTC tis-
sues × 400; B. The expression of BRAF in matched normal PTC tissues × 400.
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appropriate. The continuous variables were 
provided with mean ± standard deviation (SD), 
and compared by Student’s t test. Univariate 
and multivariate logistic regression model were 
used to confirm the independent factors and 
compare observed and predicted outcomes. A 
two-tailed P < 0.05 was considered to indicate 
statistical significance.

Results

BRAF mutation analysis

All of the enrolled patients were divided into 
two groups basing on the presence or absence 
of BRAF mutation. There were 59 patients 
(62.1%) with BRAF mutation, 36 patients 
(37.9%) without BRAF mutation. All cases were 
the BRAFV600E mutation subtype. Pathological 
examination confirmed the diagnosis of papil-
lary thyroid carcinoma by haematoxylin-eosin 
stain (Figure 1). An immunohistochemistry 
method was applied to detect the expression of 
BRAF in PTC tissues and matched normal PTC 

tissues (Figure 2A, 2B). The BRAF exon 15 was 
tested by the human BRAF V600E ARMS-PCR 
kit. The DNA sequence was indicated the re- 
sults of the PTC tissues with mutations (Figure 
3A) and without mutations (Figure 3B). The 
amplification plot of BRAF showed BRAF muta-
tion type and BRAF wild type (Figure 4A, 4B).

Clinicopathological characteristics of patients 
with PTC

We enrolled 95 patients with PTC in this study. 
59 patients were with BRAF mutation and 36 
patients without BRAF mutation. There were 29 
males and 66 females, respectively. The medi-
an age was 49 years, range 11-71 years. The 
mean tumor size was 11.03 ± 1.03 mm, and 
median size was 8.00 mm. Thus, the patients 
were stratified into two groups: BRAF mutation 
positive group and BRAF mutation negative 
group. There were differences of demographic 
and clinicopathological features between the 
two groups (Table 1). The BRAF mutation posi-
tive group was significantly correlated with 

Figure 3. Representative sequencing of exon 15 of BRAF. A. BRAF mutation type sequence; B. BRAF wild type se-
quence. *Arrow indicates mutated base in BRAF V600E mutation. BRAF, B-Raf proto oncogene serine/threonine 
kinase.
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pathological TNM stage (χ2 = 4.252, P = 0.039), 
monocyte (χ2 = 5.298, P = 0.021), SIRI (χ2 = 
4.004, P = 0.045) and Galectin-3 (χ2 = 6.283, 
P = 0.012).

Univariate and multivariate logistic regression 
model analyses with BRAF mutation

Univariate analysis showed that pathological 
TNM stage (OR = 0.533, 95% CI: 0.292-0.972; 
P = 0.040), monocyte (OR = 3.426, 95% CI: 
1.158-10.135; P = 0.026), SIRI (OR = 2.206, 

95% CI: 0.884-5.503; P = 0.033) and Galectin-3 
(OR = 4.583, 95% CI: 1.294-16.233; P = 0.018) 
were the four significant risk factors associat- 
ed with the presence of BRAF mutation. The 
results of multivariate logistic regression model 
analyses of the factors associated with BRAF 
mutation were pathological TNM stage (OR = 
0.503, 95% CI: 0.266-0.951; P = 0.035), mono-
cyte (OR = 4.056, 95% CI: 1.268-12.973; P = 
0.018), SIRI (OR = 2.574, 95% CI: 1.005-6.590; 
P = 0.049) and Galectin-3 (OR = 7.116, 95% CI: 
1.598-31.699; P = 0.010) (Table 2).

Figure 4. The amplification plot of BRAF. A. The amplification plot of BRAF showed BRAF mutation type; B. The am-
plification plot of BRAF showed BRAF wild type.
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Table 1. BRAF mutation and clinicopathological characteristics of papillary thyroid cancer (PTC)
Parameters Number (%) BRAF mutation (+) BRAF mutation (-) χ2 P value
Cases (n) 59 36
Age (years) 0.043 0.835
    < 45 37 (38.9%) 23 (39.0%) 14 (38.9%)
    ≥ 45 58 (61.1%) 36 (61.0%) 22 (61.1%)
Gender 3.356 0.067
    Male 29 (30.5%) 22 (37.3%) 7 (19.4%)
    Female 66 (69.5%) 37 (62.7%) 29 (80.6%)
Type of surgery 1.141 0.565
    Right resection 29 (30.5%) 20 (33.9%) 9 (25.0%)
    Left resection 34 (35.8%) 19 (32.2%) 15 (41.7%)
    Total resection 32 (33.7%) 20 (33.9%) 12 (33.3%)
Tumor size (mm) 0.431 0.512
    < 10 54 (56.8%) 32 (54.2%) 22 (61.1%)
    ≥ 10 41 (43.2%) 27 (45.8%) 14 (38.9%)
Tumor focus 0.206 0.650
    Unifocal 66 (69.5%) 40 (67.8%) 26 (72.2%)
    Multifocal 29 (30.5%) 19 (32.2%) 10 (27.8%)
Lymph node metastasis 2.154 0.142
    Yes 38 (40.0%) 27 (45.8%) 11 (30.6%)
    No 57 (60.0%) 32 (54.2%) 25 (69.4%)
Pathological TNM classification
    T stage 0.127 0.721#

        T1 87 (91.6%) 54 (91.5%) 33 (91.7%)
        T2 6 (6.3%) 3 (5.1%) 3 (8.3%)
        T3 2 (2.1%) 2 (3.4%) 0 (0.0%)
    N stage 2.263 0.322#

        N0 61 (64.2%) 35 (59.3%) 26 (72.2%)
        N1a 20 (21.1%) 13 (22.0%) 7 (19.5%)
        N1b 14 (14.7%) 11 (18.7%) 3 (8.3%)
    TNM stage 4.252 0.039#

        I 77 (81.1%) 44 (74.5%) 33 (91.7%)
        II 1 (1.1%) 1 (1.7%) 0 (0.0%)
        III 10 (10.5%) 7 (11.9%) 3 (8.3%)
        IVa 7 (7.3%) 7 (11.9%) 0 (0.0%)
    White blood cell (W) 0.118 0.732
        < 5.82 47 (49.5%) 30 (50.9%) 17 (47.2%)
        ≥ 5.82 48 (50.5%) 29 (49.1%) 19 (52.8%)
    Hemoglobin (Hb) 2.795 0.095
        < 137 45 (47.4%) 24 (40.7%) 21 (58.3%)
        ≥ 137 50 (52.6%) 35 (59.3%) 15 (41.7%)
    Neutrophils (N) 0.199 0.656
        < 3.30 45 (47.4%) 29 (49.1%) 16 (44.4%)
        ≥ 3.30 50 (52.6%) 30 (50.9%) 20 (55.6%)
    Monocyte (M) 5.298 0.021
        < 0.30 26 (27.4%) 21 (35.6%) 5 (13.9%)
        ≥ 0.30 69 (72.6%) 38 (64.4%) 31 (86.1%)
    Platelet (P) 2.598 0.107
        < 221 47 (49.5%) 33 (55.9%) 14 (38.9%)
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        ≥ 221 48 (50.5%) 26 (44.1%) 22 (61.1%)
    Lymphocyte (L) 1.286 0.257
        < 1.90 44 (46.3%) 30 (50.9%) 14 (38.9%)
        ≥ 1.90 51 (53.7%) 29 (49.1%) 22 (61.1%)
    SIRI 4.004 0.045
        < 0.43 33 (34.7%) 25 (42.4%) 8 (22.2%)
        ≥ 0.43 62 (65.3%) 34 (57.6%) 28 (77.8%)
    Ki-67 0.621 0.431
        Positive 64 (67.4%) 38 (64.4%) 26 (72.2%)
        Negative 31 (32.6%) 21 (35.6%) 10 (27.8%)
    P53 0.104 0.745
        Positive 35 (36.8%) 21 (35.6%) 14 (38.9%)
        Negative 60 (63.2%) 38 (64.4%) 22 (61.1%)
    CK19 0.696 0.404
        Positive 85 (89.5%) 54 (91.5%) 31 (86.1%)
        Negative 10 (10.5%) 5 (8.5%) 5 (13.9%)
    Galectin-3 6.283 0.012#

        Positive 82 (86.3%) 55 (93.2%) 27 (75.0%)
        Negative 13 (13.7%) 4 (6.8%) 9 (25.0%)
    CD56 0.402 0.526
        Positive 23 (24.2%) 13 (22.0%) 10 (27.8%)
        Negative 72 (75.8%) 46 (78.0%) 26 (72.2%)
#Fisher exact test.

Table 2. Univariate and multivariate logistic regression model analyses with BRAF mutation

Parameters
Univerlate analysis Multivariate analysis

Hazard ratio (95% CI) P value Hazard ratio (95% CI) P value
Age (years)
    < 45 vs ≥ 45 5.458 (0.989-30.125) 0.052
Gender
    Male vs Female 1.242 (0.328-4.710) 0.75
Type of surgery
    Right resection vs Left and total resection 1.669 (0.638-4.365) 0.296
Tumor size (mm)
    < 10 vs ≥ 10 0.970 (0.269-3.504) 0.963
Tumor focus
    Unifocal vs Multifocal 0.506 (0.096-2.658) 0.421
Lymph node metastasis
    Yes vs No 0.343 (0.041-2.868) 0.323
Pathological TNM classification
    T stage
        T1 vs T2+T3 1.271 (0.211-7.660) 0.793
    N stage
        N0 vs N1a+N1b 0.548 (0.117-2.572) 0.446
    TNM stage
        I+II vs III+VIa 0.533 (0.292-0.972) 0.04 0.503 (0.266-0.951) 0.035
    White blood cell (W)
        < 5.82 vs ≥ 5.82 0.155 (0.022-1.087) 0.061
    Hemoglobin (Hb)
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Correlation between BRAF mutation and SIRI 
or monocyte

The peripheral venous blood samples were col-
lected from the PTC patients before surgery. 

We used receiver operating characteristic cur- 
ve (ROC) for the presence of BRAF mutation 
with respect to preoperative SIRI. The optimal 
cutoff value of SIRI was 0.43, with the highest 
sensitivity and specificity. The patients were 
stratified into two groups by the optimal cutoff 
value of SIRI: a low SIRI group (SIRI < 0.43 × 
109/L) and a high SIRI group (SIRI ≥ 0.43 × 
109/L). In univariate and multivariate logistic 
regression analysis, we found that SIRI was the 
significant risk factor with the BRAF mutation. 
In order to further study the significant risk fac-
tor of BRAF mutation, the BRAF mutation was 
analyzed by the SIRI. Patients with low SIRI by 
BRAF mutation were 33, and there were 25 
patients (75.8%) with BRAF mutation, 8 pa- 
tients (24.2%) without BRAF mutation. Patients 
with high SIRI by BRAF mutation were 62, and 
there were 34 patients (54.8%) with BRAF 
mutation, 28 patients (45.2%) without BRAF 
mutation (Figure 5A). We found that patients 
with low SIRI had higher BRAF mutation per-
centage than those with high SIRI. Moreover, 
with the same method, the optimal cutoff value 
of monocyte was 0.30. Patients with low mono-
cyte by BRAF mutation were 26, 21 patients 
(80.8%) with BRAF mutation, 5 patients (19.2%) 
without BRAF mutation. Patients with high 
monocyte by BRAF mutation were 69, and 
there were 38 patients (55.1%) with BRAF 

        < 137 vs ≥ 137 0.979 (0.247-3.885) 0.976
    Neutrophils (N)
        < 3.30 vs ≥ 3.30 6.646 (0.790-55.880) 0.081
    Monocyte (M)
        < 0.30 vs ≥ 0.30 3.426 (1.158-10.135) 0.026 4.056 (1.268-12.973) 0.018
    Platelet (P)
        < 221 vs ≥ 221 2.028 (0.559-7.354) 0.282
    Lymphocyte (L)
        < 1.90 vs ≥ 1.90 1.991 (0.482-8.226) 0.341
    SIRI
        < 0.43 vs ≥ 0.43 2.206 (0.884-5.503) 0.033 2.574 (1.005-6.590) 0.049
    Ki-67
        Positive vs Negative 0.588 (0.143-2.425) 0.463
    P53
        Positive vs Negative 0.598 (0.182-1.967) 0.398
    CK19
        Positive vs Negative 1.742 (0.467-6.494) 0.408
    Galectin-3
        Positive vs Negative 4.583 (1.294-16.233) 0.018 7.116 (1.598-31.699) 0.010
    CD56
        Positive vs Negative 0.624 (0.156-2.497) 0.505

Figure 5. BRAF mutation for papillary thyroid carci-
noma (PTC). A. BRAF mutation for papillary thyroid 
carcinoma (PTC) of two SIRI groups; B. BRAF muta-
tion for papillary thyroid carcinoma (PTC) of two SIRI 
groups. *P < 0.05.
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mutation, 31 patients (44.9%) without BRAF 
mutation (Figure 5B). We found that patients 
with low monocyte had higher BRAF mutation 
percentage than those with high monocyte.

Discussion

Papillary thyroid carcinoma (PTC), which acco- 
unts for the majority of thyroid cancers, is not a 
lethal carcinoma and with long-term survival 
rate [18, 19]. This subtype thyroid cancer is 
accounting for 1.5% of all malignant cancers in 
American, and up to Arab countries [20, 21]. 
Although PTC has excellent prognosis, half of 
them will have lymph node metastasis and 
about 10% of them show distant metastasis 
and recurrence [22]. Nowadays, the incidence 
of this subtype thyroid cancer has been raising 
quickly among the females, and the second 
fastest-raising incidence among males [23]. 
The current standard treatments, such as sur-
gical excision, 131I ablation and oral levothyrox-
ine suppression, has improved the differentiat-
ed thyroid cancer quality of life, however, failed 
to the aggressive or incurable disease. There- 
fore, new therapeutic methods should be 
researched and discovered, and especially for 
the aggressive thyroid cancers.

The genetic techniques have been successfully 
applied and identified to the diagnosis and 
treatment of many malignant tumors. In the lat-
est several years, some genes have been found 
and further studied, and proved that are asso-
ciated to the occurrence, development, and 
metastasis of thyroid cancer [24]. BRAF, named 
as murine sarcoma viral carcinogenic homology 
B1, was identified as an oncogene [25]. It can 
induce the cell proliferation, such as avian pri-
mary cells and NIH3T3 cells, and act as specific 
serine/threonine kinase to activate the mito-
gen-activated protein kinase (MAPK) signaling 
pathway [26, 27]. Various studies have proved 
that the V600E mutation is located in the acti-
vation region of BRAF (CR3), and can lead to 
the aberrant activation of BRAF, and enhance 
to activate downstream kinases compared with 
not mutation [28]. With continuous activation, 
the RAS/RAF/MEK/MAPK signaling pathway 
will promote the well-differentiated papillary 
carcinoma cells to become the poorly differen-
tiated and undifferentiated tumor cells [29].

Nowadays, as far as we known, inflammation is 
a key component of tumor microenvironment 

and plays a critical role in cancer cell prolifera-
tion, carcinogenesis and invasion [17]. The pro-
inflammatory mediators are influenced by the 
cancer cells and stimulate the production of 
systemic inflammatory response. Furthermore, 
tumor-inflammation interaction may represent 
a possible therapeutic target for thyroid cancer. 
The cellular components, such as neutrophils, 
monocytes, platelets and lymphocytes, can 
reflect the clinical outcome for thyroid cancer. 
SIRI has been studied and reported that it is 
related to the clinical outcome and provide criti-
cal information for the cancer treatment. 
However, the SIRI has been researched rarely.

In the present study, we studied the BRAF 
mutation in patients with PTC, and analyze the 
relationship between BRAF mutation and clini-
copathological characteristics. We found that 
BRAF mutation was significantly correlated with 
pathological TNM stage, monocyte, SIRI and 
Galectin-3. Meanwhile, we used the univariate 
and multivariate logistic regression model to 
further study the risk factors associated with 
BRAF mutation. The results indicated that  
pathological TNM stage, monocyte, SIRI and 
Galectin-3 were the significant risk factors 
associated with the presence of BRAF muta-
tion. Moreover, we further studied the correla-
tion between BRAF mutation and SIRI. We 
found that patients with low SIRI had higher 
percentage than those with high SIRI, and 
patients with low monocyte had higher percent-
age than those with high monocyte.

In this study, the BRAF mutation rates were 
62.1% (59/95), and the rates had been report-
ed from 28% to 83%, which is primarily related 
to epidemiological factors and ethnic back-
grounds [30, 31]. With the development and 
advance of ultrasonographic (US), fine needle 
aspiration biopsy (FNAB) technology and color 
doppler ultrasound instruments with high reso-
lution, the incidence of thyroid tumors is 
increasingly. Some studies indicated that the 
extra-thyroidal extension, higher clinical stage, 
and older age were the significant risk factors, 
and associated with higher rates of thyroid can-
cer recurrence and related mortality [32, 33]. In 
our study, the pathological TNM stage was 
associated to the BRAF mutation, and the path-
ological I stage accounted for the majority. The 
latest research had indicated that neutrophil-
to-lymphocyte ratio (NLR) is associated to 
extrathyroidal invasion, multifocality, bilaterali-
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ty, and lymph node metastasis of PTC [34]. 
However, the relationship between inflamma-
tion and PTC with BRAF mutation remains to be 
elucidated. Whether the SIRI respresents the 
inflammatory microenvironment results the 
PTC development or BRAF mutation remains to 
be further to research and study.

In conclusion, the present research has con-
firmed that the BRAF mutation is associated 
with the pathological TNM stage, monocyte, 
SIRI and Galectin-3, and patients with low SIRI 
has higher BRAF mutation. However, we can’t 
conclude that BRAF mutation accurate the 
poor prognosis in PTC, and we need further pro-
spective and well-designed randomized con-
trolled trials investigation.
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