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Abstract
Background High-mobility group box 2 (HMGB2) is considered as oncogene in non-small cell lung cancer (NSCLC), while 
its clinical implication is still unknown. This study aimed to explore the correlation of HMGB2 with clinicopathological 
characteristics and prognosis in NSCLC patients.
Methods A total of 133 NSCLC patients who received radical excision were enrolled. HMGB2 expression in the tumor 
specimens and paired adjacent tissue specimens was determined by immunohistochemical assay (for protein expression) and 
reverse transcription quantitative polymerase chain reaction assay (for gene expression), respectively.
Results HMGB2 protein expression was higher in tumor tissue compared with adjacent tissue, and it could distinguish 
tumor tissue from adjacent tissue (area under the curve (AUC): 0.775, 95%confidence interval (95%CI): 0.720–0.830). 
Meanwhile, tumor HMGB2 protein high expression correlated with lymph node (LYN) metastasis and advanced TNM stage. 
Additionally, tumor HMGB2 protein high expression associated with worse disease-free survival (DFS), while HMGB2 
protein expression did not correlate with overall survival (OS). Besides, HMGB2 mRNA expression was raised in tumor 
tissue compared with adjacent tissue, and it had a good value in differentiating tumor tissue from adjacent tissue (AUC: 0.875, 
95% CI: 0.834–0.915). Furthermore, tumor HMGB2 mRNA high expression correlated with higher Eastern Cooperative 
Oncology Group performance status score, LYN metastasis, and advanced TNM stage. Meanwhile, tumor HMGB2 mRNA 
high expression associated with shorter DFS and OS.
Conclusion HMGB2 could be a biomarker that reflects disease features and prognosis of NSCLC, which is beneficial to 
improve clinical efficacy in NSCLC patients.

Keywords Disease-free survival · High mobility group box 2 · Lymph node metastasis · Non-small cell lung cancer · 
Overall survival

Introduction

Non-small cell lung cancer (NSCLC) is one of the most 
common cancers globally, with high morbidity and 
mortality, which represents approximately 85% of all lung 
cancer cases [1, 2]. Currently, due to lack of effective 
detecting methods, only a minority of NSCLC patients 
could be diagnosed at the early stage, while massive NSCLC 
patients are diagnosed at advanced stage [3, 4]. Meanwhile, 
although the advances in surgery, chemoradiotherapy, 
immunotherapy, and molecular-targeted therapy have 
improved clinical outcomes to some degree, the prognosis 
in NSCLC patients is poor with 5-year survival rate less 
than 18% mainly owing to tumor metastasis, relapse, drug 
resistance, and treatment-related toxicity [5, 6]. Thus, the 
exploration of potential biomarkers is needed to reflect the 
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progression and prognosis of NSCLC, which is beneficial to 
improve treatment strategy for NSCLC patients.

High-mobility group box (HMGB) family involves four 
family members, including HMGB1, 2, 3, and 4, which is 
closely implicated in various biological processes via DNA 
replication, recombination, transcription, and repair [7–10]. 
Among these four members, HMGB2 plays an essential 
role in the regulation of transcription and DNA duplicate, 
which impacts cell proliferation, apoptosis, invasion, and 
migration in various tumors [11–13]. For example, HMGB2 
enhances cell proliferation via AKT signaling pathway in 
cervical cancer [13]. Meanwhile, knockdown of HMGB2 
reduces cell proliferation while overexpression of HMGB2 
suppresses cisplatin- and etoposide-induced cell death 
in hepatocellular carcinoma [11]. In the clinical aspects, 
HMGB2 is recognized as a biomarker in cervical cancer 
and hepatocellular carcinoma [11, 13]. For instance, 
overexpression of HMGB2 is associated with distant 
metastasis and poor prognosis in hepatocellular carcinoma 
[11]. Regarding mechanism of HMGB2 in NSCLC, HMGB2 
is recognized as oncogene for NSCLC, involving in cell 
proliferation and invasion of NSCLC [14]. However, clinical 
significance of HMGB2 is unknown in NSCLC patients.

Therefore, in this study, 133 NSCLC patients were 
retrospectively selected, and their tumor specimens and paired 
adjacent tissue specimens were obtained; then HMGB2 
expression was determined by immunohistochemistry (IHC) 
assay and reverse transcription quantitative polymerase 
chain reaction (RT-qPCR) assay, aiming to investigate 
the correlation of HMGB2 with clinicopathological 
characteristics and prognosis in NSCLC patients.

Methods

Patients

This was a retrospective study which collected 133 NSCLC 
patients who received radical excision in the hospital from 
July 2015 to June 2020. Before being included in the study 
analysis, each patient’s clinicopathologic data, including 
pathology report, clinic examination report, and operative 
report, were reviewed to confirm the eligibility. All eligible 
patients met the following inclusion criteria: (a) pathological 
diagnosis of NSCLC; (b) age at diagnosis more than 
18 years; (c) intraoperative fresh-frozen tumor specimen and 
adjacent tissue specimen were well-preserved and available 
for immunohistochemical (IHC) staining and RNA detection 
analysis; (d) no preoperative therapy for NSCLC; (e) no 
history of other malignancies; (f) main clinical data and 
survival data were intact for study analysis. The Institutional 
Review Board approved the current study.

Data collection

Patients’ characteristics were abstracted from the pathology 
report, clinic examination report, and operative report, 
including age, gender, history of smoke, history of drink, 
hypertension, hyperlipidemia, diabetes, Eastern Cooperative 
Oncology Group performance status (ECOG PS) score, 
histological subtype, pathological differentiation, tumor 
size, lymph node (LYN) metastasis status, TNM stage, 
preoperative carcinoembryonic antigen (CEA) level, and 
preoperative carbohydrate antigen 125 (CA125) level. 
The duration of follow-up was 2.0–60.0 months, median 
33.0 months. Survival-related data were extracted from the 
clinic visits and telephone follow-up records, for evaluation 
of disease-free survival (DFS) and overall survival (OS).

HMGB2 detection by IHC assay

HMGB2 protein expression in the 133 fresh-frozen tumor 
specimens and paired adjacent tissue specimens was 
determined by IHC assay. Experimental process of IHC 
staining was carried out as described previously [15]. The 
HMGB2 polyclonal antibody (Invitrogen, Carlsbad, California, 
USA) was used as primary antibody in a 1:200 dilution. The 
goat anti-Rabbit IgG (H + L) secondary antibody (Invitrogen, 
Carlsbad, California, USA) was served as secondary antibody 
in a dilution of 1:60. Based on the IHC staining intensity and 
density, semi-quantitative analysis for the HMGB2 protein 
expression was performed, which was also carried out referring 
to the previous study [15]. A final semi-quantitative IHC score 
was the product of intensity score and positive cell percentage 
score. The IHC score > 3 was considered as HMGB2 protein 
high expression, and IHC score ≤ 3 was considered as HMGB2 
protein low expression [16].

HMGB2 detection by RT‑qPCR assay

HMGB2 mRNA expression in the 133 fresh-frozen tumor 
specimens and paired adjacent tissue specimens was 
determined by reverse transcription quantitative polymerase 
chain reaction assay. The total RNA was extracted by 
TRIzol™ Reagent (Invitrogen, Carlsbad, California, USA). 
Next, the RNA was converted to complementary DNA using 
PrimeScript™ RT reagent Kit with gDNA Eraser (Takara, 
Dalian, Liaoning, China). Then, qPCR was conducted using 
QuantiNova SYBR Green PCR Kit (Qiagen, Duesseldorf, 
Nordrhein-Westfalen, Germany). GAPDH was selected as the  
internal reference for HMGB2 mRNA expression. Finally, 
HMGB2 mRNA expression was calculated by  2−ΔΔCt method.  
Primers were designed referring to a previous study [17]: 
HMGB2, Forward: 5′-GGG GAA GAA AAA GGA CCC CA-3′;  
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Reverse: 5′-GCT GAC TGC TCA GAC CAC AT-3′; GAPDH, 
Forward: 5′-GAC CAC AGT CCA TGC CAT CAC-3′; Reverse: 
5′-ACG CCT GCT TCA CCA CCT T-3′. In the correlation 
analysis, tumor HMGB2 mRNA was categorized as high 
expression and low expression by the median expression value  
(2.526) of HMGB2 in total tumor specimens.

Statistical analysis

Variables were descried as mean with standard deviation 
(SD), median with interquartile range (IQR), or count 
with percentage. HMGB2 expression difference in the 
tumor tissue and adjacent tissue was checked by paired t 
test or Wilcoxon matched-pairs signed rank test. Receiver 
operating characteristic (ROC) analysis was performed to 
evaluate the effect of HMGB2 in distinguishing tumor from 
adjacent tissue. Correlation of tumor HMGB2 expression 
with clinicopathological characteristics was analyzed by 
Kruskal-Wallis H rank sum test or chi-square test. The 
DFS was calculated from the time of surgery to the time of 
disease relapse, progression, or patient’s death. The OS was 
calculated from the time of surgery to the time of patient’s 
death. Survival curve was shown by Kaplan-Meier method 
and checked using Log-rank (Mantel-Cox) test. Data analysis 
was carried out with the use of SPSS 22.0 statistical software 
(IBM, Chicago, Illinois, USA). Diagram was completed 
using GraphPad Prism 8.01 graphing software (GraphPad 
Software Inc., San Diego, California, USA). P value no more 
than 0.05 was regarded as there was statistical significance.

Results

NSCLC patients’ features

In the NSCLC patients, the mean age was 63.1 ± 11.9 years, 
and there were 110 (82.7%) males/23 (17.3%) females 
(Table 1). Furthermore, 79 (59.4%) patients had history of 
smoke. Regarding to histological subtype, 74 (55.6%), 50 
(37.6%), and 9 (6.8%) patients presented with adenocarcinoma 
(ADC), squamous cell carcinoma (SCC), and adenosquamous 
carcinoma (ASC), respectively. In addition, 20 (15.0%), 78 
(58.6%), and 35 (26.4%) patients exhibited well, moderate, 
and poor pathological differentiation, respectively. In terms of 
tumor size-lymph node-metastasis (TNM) stage, 43 (32.4%), 
49 (36.8%), and 41 (30.8%) patients were at TNM stage I, 
II, and III, respectively. Meanwhile, the median CEA was 
6.3 (2.5–30.2) (ng/mL), and the median CA125 was 32.8 
(13.5–79.2) (U/mL). Other detailed characteristics of NSCLC 
patients were displayed in Table 1.

HMGB2 protein expression

HMGB2 protein expression in NSCLC patients was examined 
by IHC staining. IHC staining examples of adjacent HMGB2 
expression, tumor HMGB2 expression (patients with LYN 
negative), and tumor HMGB2 expression (patients with 
LYN positive) are shown in Fig. 1a. HMGB2 IHC score 
was increased in tumor tissue compared with adjacent tissue 
(P < 0.001) (Fig.  1b). Subsequently, ROC curve analysis 
revealed that HMGB2 IHC score could distinguish tumor 
tissue from adjacent tissue (AUC: 0.775, 95% CI 0.720–0.830). 
The best cut-off point was the point where the IHC score was 
2.5, the sensitivity was 91.0%, and specificity was 54.9%.

Table 1  NSCLC patients’ characteristics

NSCLC non-small-cell lung cancer, SD standard deviation, ADC 
adenocarcinoma, SCC squamous cell carcinoma, ASC adenosquamous 
carcinoma, LYN lymph node, TNM tumor size-lymph node-metastasis, 
ECOG Eastern Cooperative Oncology Group, PS performance status, 
CEA carcinoembryonic antigen, IQR interquartile range, CA125 
carbohydrate antigen 125

Items NSCLC patients (N = 133)

Age (years), Mean ± SD 63.1 ± 11.9
Gender, no. (%)

  Male 110 (82.7)
  Female 23 (17.3)

History of smoke, no. (%) 79 (59.4)
History of drink, no. (%) 49 (36.8)
Hypertension, no. (%) 41 (30.8)
Hyperlipidemia, no. (%) 43 (32.3)
Diabetes, no. (%) 21 (15.8)
ECOG PS score, no. (%)

  0 107 (80.5)
  1 26 (19.5)

Histological subtype, no. (%)
  ADC
  SCC
  ASC

74 (55.6)
50 (37.6)
9 (6.8)

Pathological differentiation, no. (%)
  Well 20 (15.0)
  Moderate 78 (58.6)
  Poor 35 (26.4)

Tumor size (cm), mean ± SD 5.3 ± 2.2
LYN metastasis, no. (%)
Negative 92 (69.2)
Positive 41 (30.8)
TNM stage, no. (%)
  I
  II
  III

43 (32.4)
49 (36.8)
41 (30.8)

CEA (ng/mL), median (IQR) 6.3 (2.5–30.2)
CA125 (U/mL), median (IQR) 32.8 (13.5–79.2)
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Correlation of tumor HMGB2 protein expression 
with disease features

Tumor HMGB2 protein high expression correlated with 
LYN metastasis (P = 0.006) and advanced TNM stage 
(P = 0.033), while there was no correlation of HMGB2 
protein expression with ECOG PS score (P = 0.196), 
histological subtype (P = 0.440), pathological differentiation 
(P = 0.798), tumor size (P = 0.224), CEA (P = 0.385), or 
CA125 (P = 0.330) (Table 2).

Correlation of tumor HMGB2 protein expression 
with DFS and OS

Shorter DFS was observed in tumor HMGB2 protein high 
expression patients compared with tumor HMGB2 protein 
low expression patients (P = 0.011) (Fig. 2a), while there 
was no difference of OS between tumor HMGB2 protein 
low expression patients and tumor HMGB2 protein high 
expression patients (Fig. 2b).

HMGB2 mRNA expression

HMGB2 mRNA expression was determined by RT-qPCR, 
which observed that it was increased in tumor tissue compared 
with adjacent tissue (P < 0.01) (Fig. 3a). The following ROC 
curve analysis showed that HMGB2 mRNA expression had a 

good value in differentiating tumor tissue from adjacent tissue 
(AUC: 0.875, 95% CI: 0.834–0.915) (Fig. 3b). The best cut-
off point was the point where the IHC score was 1.85, the 
sensitivity was 75.2%, and specificity was 86.5%.

Correlation of tumor HMGB2 mRNA expression 
with disease features

Tumor HMGB2 mRNA high expression correlated with 
higher ECOG PS score (P = 0.032), LYN metastasis 
(P = 0.006), and advanced TNM stage (P = 0.002), while 
there was no correlation of tumor HMGB2 mRNA expression 
with histological subtype (P = 0.118), pathological 
differentiation (P = 0.395), tumor size (P = 0.133), CEA 
(P = 0.547), or CA125 (P = 0.192) (Table 3).

Correlation of tumor HMGB2 mRNA expression 
with DFS and OS

Worse DFS was found in tumor HMGB2 mRNA high 
expression patients compared with tumor HMGB2 mRNA 
low expression patients (P < 0.001) (Fig. 4a). Meanwhile, 
shorter OS was also observed in tumor HMGB2 mRNA high 
expression patients compared with tumor HMGB2 mRNA 
low expression patients (P = 0.027) (Fig. 4b).

Discussion

In our study, the main findings were that (1) HMGB2 
expression was higher in tumor tissue than adjacent tissue, 
and it could differentiate tumor tissue from adjacent tissue 
in NSCLC patients. (2) Tumor HMGB2 high expression 
correlated with LYN metastasis and advanced TNM stage 
in NSCLC patients. (3) Tumor HMGB2 high expression 
correlated with shorter DFS and OS in NSCLC patients.

Previous studies illustrate that HMGB2 is highly 
expressed in tumor tissues of several cancers [12, 13, 
18–20]. However, no study investigates the difference of 
HMGB2 expression between tumor tissue and adjacent 
tissue in NSCLC. Our study retrospectively selected 133 
NSCLC patients and compared HMGB2 expression between 
tumor tissue and adjacent tissue. Subsequently, we found 
that HMGB2 expression was higher in tumor tissue than 
adjacent tissue, and it could differentiate tumor tissue from 
adjacent tissue; these findings were also consistent with 
previous studies in other cancers [12, 13]. The possible 
reasons might be as follows: (1) regarding the cellular 
function of HMGB2 in other cancers, HMGB2 enhanced 
tumor cell proliferation by AKT signaling pathway, which 
might promote the NSCLC occurrence [13]. (2) HMGB2 
inhibited cell growth and Warburg effect by modulating 
LDHB and FBP1 activities, so that was considered as basic 

Fig. 1  Comparison of HMGB2 protein expression between tumor tissue 
and adjacent tissue. IHC staining images showed HMGB2 expression 
of adjacent tissue, tumor tissue (patients with LYN negative), and 
tumor tissue (patients with LYN positive) in NSCLC. a Comparison of 
HMGB2 IHC score between tumor tissue and adjacent tissue. b ROC 
analysis of HMGB2 IHC score for distinguishing tumor tissue from 
adjacent tissue.  c  LYN lymph node, HMGB2 high mobility group 
box-2 protein, IHC immunohistochemistry, NSCLC non-small-cell 
lung cancer, ROC receiver operating characteristic, AUC area under the 
curve, CI confidence interval
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Table 2  Correlation of tumor 
HMGB2 protein expression 
with clinicopathologic features

HMGB2 high mobility group box-2 protein, IHC immunohistochemistry, ADC adenocarcinoma, SCC squamous 
cell carcinoma, ASC adenosquamous carcinoma, LYN lymph node, TNM tumor size-lymph node-metastasis, 
ECOG Eastern Cooperative Oncology Group, PS performance status, CEA carcinoembryonic antigen, CA125 
carbohydrate antigen 125

Items HMGB2 protein low
(IHC score ≤ 3, 
n = 45), no. (%)

HMGB2 protein high
(IHC score > 3, 
n = 88), no. (%)

r P value

ECOG PS score 0.112 0.196
  0 39 (86.7) 68 (77.3)
  1 6 (13.3) 20 (22.7)

Histological subtype −0.025 0.440
  ADC 23 (51.2) 51 (58.0)
  SCC 20 (44.4) 30 (34.0)
  ASC 2 (4.4) 7 (8.0)

Pathological differentiation 0.027 0.798
  Well 8 (17.7) 12 (13.6)
  Moderate 25 (55.6) 53 (60.2)
  Poor 12 (26.7) 23 (26.2)

Tumor size 0.106 0.224
  ≤ 5 cm 29 (64.4) 47 (53.4)
  > 5 cm 16 (35.6) 41 (46.6)

LYN metastasis, no. (%) 0.236 0.006
  Negative 38 (84.4) 54 (61.4)
  Positive 7 (15.6) 34 (38.6)

TNM stage 0.226 0.033
  I 20 (44.4) 23 (26.1)
  II 17 (37.8) 32 (36.4)
  III 8 (17.8) 33 (37.5)

CEA 0.075 0.385
  Normal (≤ 5 ng/mL) 23 (51.1) 38 (43.2)
  Abnormal (> 5 ng/mL) 22 (48.9) 50 (56.8)

CA125 0.084 0.330
  Normal (≤ 35 U/mL) 26 (57.8) 43 (48.9)
  Abnormal (> 35 U/mL) 19 (42.2) 45 (51.1)

Fig. 2  Tumor HMGB2 protein expression correlated with DFS but 
not OS in NSCLC. Comparison of DFS between tumor HMGB2 
protein high expression patients and tumor HMGB2 protein low 
expression patients.  a  Comparison of OS between tumor HMGB2 
protein high expression patients and tumor HMGB2 protein low 
expression patients. b DFS disease-free survival; OS overall survival 
OS; HMGB2 high mobility group box-2 protein, NSCLC non-small-
cell lung cancer

Fig. 3  HMGB2 mRNA expression between tumor tissue and adjacent 
tissue. Comparison of HMGB2 mRNA expression between tumor tissue 
and adjacent tissue.  a  ROC analysis of HMGB2 mRNA expression 
for distinguishing tumor tissue from adjacent tissue. b  HMGB2 high 
mobility group box-2 protein, NSCLC non-small-cell lung cancer, 
ROC receiver operating characteristic, AUC area under the curve, CI 
confidence interval
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in development and progression of tumor [12]. Therefore, 
increased HMGB2 expression was found in tumor tissue 
compared with adjacent tissue in NSCLC patients.

Recent studies disclose that tumor HMGB2 expression 
is associated with advanced tumor features in several 
cancers such as osteosarcoma and renal tumor [11, 
13, 20, 21]. For example, HMGB2 is associated 
with advanced Enneking staging, larger tumor size, 
and metastasis in osteosarcoma [20]. In terms of the 
correlation of tumor HMGB2 with clinical characteristics 
in NSCLC, little knowledge is known in this area. In 
this study, we found that tumor HMGB2 high expression 
correlated with LYN metastasis and advanced TNM 
stage in NSCLC, which is consistent with relevantly 
previous studies about other cancers [11–13, 20, 21]. 
Our findings could be explained by (1) previous studies 
showing that HMGB2 impeded cell apoptosis while 

Table 3  Correlation of tumor 
HMGB2 mRNA expression 
with clinicopathologic features

HMGB2 high mobility group box-2 protein, ADC adenocarcinoma, SCC squamous cell carcinoma, ASC 
adenosquamous carcinoma, LYN lymph node, TNM tumor size-lymph node-metastasis, ECOG Eastern 
Cooperative Oncology Group, PS performance status, CEA carcinoembryonic antigen, CA125 carbohy-
drate antigen 125

Items HMGB2 mRNA low 
(expression ≤ 2.526a), no. 
(%)

HMGB2 mRNA high 
(expression > 2.526a), no. 
(%)

r P value

ECOG PS score 0.186 0.032
  0 58 (87.9) 49 (73.1)
  1 8 (12.1) 18 (26.9)

Histological subtype 0.018 0.118
  ADC 35 (53.1) 39 (58.3)
  SCC 29 (43.9) 21 (31.3)
  ASC 2 (3.0) 7 (10.4)

Pathological differentiation 0.011 0.395
  Well 12 (18.2) 8 (11.9)
  Moderate 35 (53.0) 43 (64.2)
  Poor 19 (28.8) 16 (23.9)

Tumor size 0.130 0.133
  ≤ 5 cm 42 (63.6) 34 (50.7)
  > 5 cm 24 (36.4) 33 (49.3)

LYN metastasis, no. (%) 0.239 0.006
  Negative 53 (80.3) 39 (58.2)
  Positive 13 (19.7) 28 (41.8)

TNM stage 0.303 0.002
  I 30 (45.5) 13 (19.4)
  II 23 (34.8) 26 (38.8)
  III 13 (19.7) 28 (41.8)

CEA 0.052 0.547
  Normal (≤ 5 ng/mL) 32 (48.5) 29 (43.3)
  Abnormal (> 5 ng/mL) 34 (51.5) 38 (56.7)

CA125 0.113 0.192
  Normal (≤ 35 U/mL) 38 (57.6) 31 (46.3)
  Abnormal (> 35 U/mL) 28 (42.4) 36 (53.7)

Fig. 4  Tumor HMGB2 mRNA expression correlated with DFS and 
OS in NSCLC. Comparison of DFS between tumor HMGB2 mRNA 
high expression patients and tumor HMGB2 mRNA low expression 
patients. a  Comparison of OS between tumor HMGB2 mRNA high 
expression patients and tumor HMGB2 mRNA low expression 
patients. b  DFS disease-free survival, OS overall survival, HMGB2 
high mobility group box-2 protein, NSCLC non-small-cell lung cancer
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promoted cell proliferation and invasion via the β-catenin 
pathway through regulating miR-329 in melanoma 
[22]. Meanwhile, in glioblastoma multiforme (GBM), 
HMGB2 over-expression was involved in cell migration 
and invasion by regulating the activity of P53 protein 
[23]. In addition, HMGB2 overexpression facilitated the 
migration and invasion abilities of renal tumor ACHN 
cells [21]. In addition, HMGB2 knockdown inhabited 
migration and invasion abilities of osteosarcoma cells 
[20]. Thus, HMGB2 possibly had similar functions in the 
regulation of invasion and migration in NSCLC. (2) The 
overexpression of HMGB2 could increase the expression 
level of p-AKT while decreasing that of p21 and p27 
(cyclin/kinase inhibitors) [13], which promoted cancer 
cell cycle progression and cell proliferation, which might 
accelerate the development and progression of NSCLC. 
Therefore, HMGB2 high expression associated with LYN 
metastasis and advanced TNM stage in NSCLC.

Based on previous studies, tumor HMGB2 high 
expression is correlated with decreased DFS and OS in 
breast cancer, hepatocellular carcinoma, and cervical 
cancer, indicating that HMGB2 could be a potential 
prognostic biomarker in patients with these cancers [11, 
12, 18–21]. Similarly, we found tumor HMGB2 high 
expression correlated with shorter DFS and OS in NSCLC 
patients. There were some explanations for our findings: 
(1) our previous findings revealed that HMGB2 high 
expression correlated with LYN metastasis and advanced 
TNM stage in NSCLC, which indirectly resulted in poorer 
prognosis. (2) Overexpression of HMGB2 decreased the 
sensitivity of the head and neck squamous cell carcinoma 
cell lines to cisplatin and 5-fluorouracil, which indicated 
HMGB2 could facilitate drug resistance in cancer, leading 
to worse treatment response [24]. Thus, we found tumor 
HMGB2 high expression correlated with poor prognosis 
in NSCLC patients.

Nonetheless, some limitations existed in this study. 
First of all, the detailed mechanisms of HMGB2 in the 
pathogenesis of NSCLC were not investigated, and further 
experimental studies were needed. Secondly, the sample 
size was relatively small in this study, causing decreased 
statistical power of the analyses, so further studies with 
larger sample size should be considered to validate 
our findings. In addition, our study was a retrospective 
research, which existed bias, so prospective study is 
needed in the future.

In conclusion, HMGB2 is highly expressed in tumor 
tissue, which is associated with LYN metastasis, 
advanced TNM stage, and worse DFS and OS in NSCLC 
patients. These findings support that HMGB2 serves as 
a potential biomarker which assists disease management 
and optimizes personalized treatment to improve clinical 
outcome in NSCLC patients.
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