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To explore the association between endoglin and nm23-H1 expression and the recurrence in elderly 
patients with laryngeal squamous cell carcinoma. Patients diagnosed with laryngeal squamous cell 
carcinoma in The First Affiliated Hospital of Soochow University Suzhou from January 2012 to April 
2015 were selected as the subjects, all patients underwent surgical resection and followed up for 5 y, and 
disease recurrence was chosen as the experimental endpoint. The basic clinical data of all patients were 
collected, immunohistochemical methods was used to evaluate the expression of endoglin and nm23-H1. 
According to disease recurrence patients were divided into relapse group and non-relapse group, the 
differences between the two groups were compared. The independent related factors affecting the relapse 
of patients were investigated by Logistic regression analysis. 32 patients relapsed with a recurrence rate of  
31.37 %. There were significant differences in T stage, clinical stage, and pathological grade between the 
two groups. The positive expression rate of endoglin in the relapse group was significantly higher than 
that in the non-relapse group ((6.51±0.64) % vs. (5.63±0.57) %, p<0.001); the positive expression rate of 
nm23-H1 was significantly lower than that in the non-relapse group ((9.71±0.84) % vs. (10.52±0.78) %). 
Multivariate logistic regression analysis showed that nm23-H1 and endoglin were independent related 
factors that affected the recurrence of the disease. Endoglin expression ≥5.91%, nm23-H1 expression 
<10.27 % are independent risk factors that affect patients’ relapse. 
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Laryngeal squamous cell carcinoma (LSCC), as one of 
the common head and neck malignancies, has an 
incidence of 2.04/1 00 000 in China from 2003 to 
2007[1].  Although the 5 y survival rate of patients with 
early laryngeal cancer after surgical treatment is 
relatively high, 60 % of patients with laryngeal cancer 
are diagnosed as advanced stage at the first time, and 
the recurrence rate of patients receiving first-line 
treatment is still as high as 50 %[2,3].  In recent y, with 
the continuous progress of clinical treatment technology, 
the level of diagnosis and treatment of laryngeal cancer 
has been obviously improved, but recurrence is still an 
important factor affecting the survival and quality of 
life of patients. CD105 (endoglin) is not or weakly 
expressed in vascular endothelial cells of normal mature 
tissues, while significantly up-regulated in the 
endothelial cells with proliferation and 
neovascularization in tumor tissues, which has become 
a marker of tumor diagnosis, treatment and prognosis[4]. 
Tumor metastasis suppressor gene (NM23) family 

plays an important role in cell differentiation, 
proliferation and apoptosis. NM23-H1, a tumor 
metastasis suppressor gene isolated and identified in 
1988, encodes nucleoside diphosphate kinase (NDPK), 
which plays a mediating role in cell differentiation and 
signal transduction system[5]. In addition, previous 
study have found that NM23-H1 is the most closely 
related to tumor invasion and metastasis[6]. Present 
study selected elderly patients with LSCC who received 
primary tumor resection and radiotherapy in our 
hospital. Through 5-y follow-up, we recorded the 
recurrence of patients and explored the independent 
related factors affecting the recurrence of patients. 
From January 2012 to April 2015, a total 102 patients 
with LSCC who were treated in the First Affiliated 
Hospital of Soochow University and underwent surgical 
resection were selected as the research objects. Among 
these patients, 100 were male and 2 were female. The 
age of patients was (60-79) y, with average of (68.7±5.4) 
y. All patients were not given radiotherapy, 
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chemotherapy, hormone or immunotherapy before 
operation. The basic clinical data of all patients were 
complete. The pathological specimens of tumor tissues 
were fixed with formaldehyde (10 %) and embedded in 
paraffin.  All patients were followed up for 5 y by 
outpatient or telephone. The date of diagnosis was 
taken as the starting point of the study, and the recurrence 
of the disease was the end point of the study. This study 
has been approved by the medical ethics committee of 
our hospital, and all patients have agreed and signed the 
informed consent. According to the location of laryngeal 
cancer (UICC TNM staging standard in 2006), the 
patients were divided into supraglottic type (26 cases) 
and glottic type (76 cases)[7]. T stage: T1=30 cases, 
T2=32 cases, T3=22 cases, T4=18 cases; clinical stage: 
stage I=30 cases, stage II=25 cases, stage III=21 cases, 
stage IV=26 cases. Pathological grade: high 
differentiation= 26 cases, medium differentiation=50 
cases, low differentiation=26 cases. There were  
16 cases with cervical lymph node metastasis and 86 
cases without cervical lymph node metastasis. Smoking 
index=number of cigarettes per d×y of smoking. The 
patients were divided into recurrence group and non-
recurrence group according to whether the patients 
relapsed at the end of follow-up. Follow up interval: 
follow up was conducted once a mo in the first y, every 
two mo in the second y, every three mo in the third y, 
and half a y in the fourth and fifth y. The recurrence of 
the disease was taken as the end point. Reagents: Mouse 
anti human cdl05 monoclonal antibody and nm23-H1 
Rabbit anti human polyclonal antibody were purchased 
from Wuhan Boshi Company (Boshi, Wuhan, China). 
Immunohistochemistry and HE staining: The tissue 
samples were embedded in paraffin, and then sectioned 
continuously with 4 μm thickness.  HE and. 
Immunohistochemistry staining was performed 
according to the instructions of the kit. The known 
positive tablets were used as the control group, and 
PBS solution was used as the blank control. The slices 
were read by two pathologists in double-blind way and 
recorded to determine the results. Positive cell counting 
method: 5 high power visual fields were observed 
randomly in each section. The number of positive cells 
in each field was counted. The average value of positive 
cells was calculated. SPSS 22.0 was used for statistical 
analysis in our study. The count data such as age, 
NM23-H1 positive rate and CD105 positive expression 
rate were expressed as mean±SD. The differences 
between the two groups were compared by t test. 
Statistical data such as classification, gender and 
clinical stage of laryngeal carcinoma were expressed by 

rate. Chi square test was used for the difference between 
the three or more groups. Logistic regression analysis 
was used to explore the related factors affecting the 
recurrence of patients, P<0.05 was considered to be 
statistically significant. At the end of the experiment,  
32 patients had tumor recurrence; the recurrence rate 
was 31.37 %. There was no significant difference in 
age, sex ratio, classification of laryngeal cancer, cervical 
lymph node metastasis and smoking index between the 
two groups. In the recurrence group, the proportion of 
patients with stage (I + II) in T stage was markedly 
lower than that in the non-recurrence group, and in the 
clinical stage, (I + II) was also obviously lower than 
that in the non-recurrence group. In the pathological 
grading, the proportion of highly differentiated patients 
was remarkably lower than that of the non-recurrence 
group. The average positive expression rate of cdl05 in 
recurrent group was (6.51±0.64) %, which was 
significantly higher than that in non-recurrence group 
(5.63±0.57) %; the average positive expression rate of 
nm23-H1 was (9.71±0.84) %, which was significantly 
lower than that of non-recurrence group (10.52±0.78) 
%. Among all the subjects, the average positive 
expression rate of cdl05 was (5.91±0.63) %, and the 
average positive expression rate of nm23-H1 was 
(10.27±0.86) %. According to the mean value, the 
proportion of cdl05 positive expression value above the 
mean value in relapse group was significantly higher 
than that in non-recurrence group, and the proportion of 
nm23-H1 positive expression value above the average 
value in recurrent group was significantly less than that 
in non-recurrence group, as shown in Table 1. The 
univariate logistic regression analysis results indicated 
that T stage, clinical stage, pathological grade, CDl05 
positive expression value and NM23-H1 positive 
expression value were significantly related factors 
influencing the recurrence of patients, as shown in 
Table 2. Multivariate logistic regression analysis 
clarified that CDl05 positive expression level and 
nm23-H1 positive expression  level were independent 
related factors influencing recurrence, CDl05 positive 
expression value <5.91 % was independent protective 
factor of recurrence, nm23-H1 positive expression 
value <10.27 % was independent risk factor of 
recurrence, as shown in Table 3. In this study, the 5-y 
recurrence rate of LSCC was 31.37 %, which was 
consistent with the conclusion reported in study[8]. By 
logistic regression analysis, we explored the independent 
factors influencing the recurrence of LSCC. The results 
showed that CDl05 positive expression rate <5.91 % 
was an independent protective factor for recurrence, 
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Recurrence group 
(n=32)

No recurrence group 
(n=70)

Statistical 
value p value

Age (years) 68.9±5.7 68.7±5.5 0.167 0.867
Gender (male / female) 32/1 68/1 0.080 0.781
Classification of 
Laryngeal carcinoma (n, %) 0.17 0.68

Supraglottic type 9 (28.13 %) 17 (24.29 %)

 Glottic 23 (71.88 %) 53 (75.71 %)

T stage 5.676 0.017

I+II 14 (43.75 %) 48 (68.57 %)

III+IV 18 (56.25 %) 22 (31.43 %)

Clinical stages 5.061 0.024

I+II 12 (37.50 %) 43 (61.43 %)

III+IV 20 (62.50 %) 27 (38.57 %)

Pathological grading 4.143 0.042

High differentiation 4 (12.50 %) 22 (31.43 %)
Medium and 
low differentiation 28 (87.50 %) 48 (68.57 %)

Lymph node metastasis 0.331 0.565

 Yes 6 (18.75 %) 10 (14.29 %)

 No 26 (81.25 %) 60 (85.71 %)

Smoking index 0.003 0.96

  ≥400 14 (43.75%) 31 (44.29%)

 <400 18 (56.25%) 39 (55.71%)
CDl05 positive rate (%) 6.51±0.64 5.63±0.57 6.959 <0.001
nm23-H1 positive rate (%) 9.71±0.84 10.52±0.78 4.75 <0.001
mean CDl05 positive 
expression (n, %) 7.607 0.006

 ≥mean value 24 (75.00 %) 32 (45.71 %)

 < mean value 8 (25.00 %) 38 (54.29 %)
mean nm23-H1 positive 
expression (n,%) 6.391 0.011

 ≥mean value 12 (37.50 %) 45 (64.29 %)

 <mean value 25 (35.71 %)

TABLE 1: GENERAL INFORMATION OF PATIENTS

Independent variable B value S.E. value wald  χ2 value OR value (95 % CI) p value

T stage 1.762 0.816 4.315 1.106 (1.042-1.267) 0.043

Clinical stages 0.946 0.517 4.682 1.136 (1.072-1.483) 0.032

Pathological grading 2.016 0.618 4.508 1.226 (1.106-1.626) 0.038

CDl05 positive value 1.215 0.826 7.615 0.764 (0.605-0.894) <0.001

nm23-H1 positive value 1.326 0.659 6.594 2.318 (1.654-4.167) <0.001

TABLE 2: UNIVARIATE LOGISTIC REGRESSION ANALYSIS OF RECURRENCE IN PATIENTS WITH LSCC

Note: T stage: with (I+II) as reference; clinical stage with (I+II) as reference; pathological grading with "high differentiation" as reference; 
cdl05 positive expression value with "≥mean (≥5.91 %)" as reference; nm23-H1 positive expression value with "≥ mean value (≥10.27 %)" as 
reference.

Independent variable B value S.E. value wald χ2 value OR value (95%CI) p value
CDl05 positive value 2.054 0.619 6.859 0.792 (0.676-0.925) <0.001

nm23-H1 positive value 1.846 0.846 5.904 1.958 (1.322-4.506) <0.001

TABLE 3: MULTIVARIATE LOGISTIC REGRESSION ANALYSIS OF RECURRENCE IN PATIENTS WITH LSCC

Note: the positive expression value of cdl05 was referred to as "≥mean value (≥5.91 %)"; nm23-H1 positive expression value was referred to 
as "≥mean value (≥10.27 %)".
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expression level of nm23-H1 is an independent risk 
factor for recurrence. Laryngeal squamous cell 
carcinoma (LSCC) accounts for approximately 18% of 
all primary head and neck cancers (HNSCC) in the 
developed nations across the globe. The positive rate of 
nm23-H1 in patients with recurrent LSCC was 
significantly lower, and the results of multivariate 
regression analysis showed that nm23-H1 was an 
independent related factor affecting the prognosis of 
patients, which was consistent with the previous 
research conclusions[17]. Nm23-H1 <10 % and CD105 
≥6 % were independent risk factors for LSCC 
recurrence, which were consistent with a previous 
study[18]. As a prospective study, we followed LSCC 
patients for 5 y. The preliminary results showed that 
nm23-H1 and CD105 were independent related factors 
of recurrence. However, the subjects included in this 
study are limited, and the follow-up time is short. The 
recurrence of the disease is taken as the end point of the 
experiment, and the related factors affecting the survival 
time of the patients have not been further studied. Large 
sample size is needed to predict the recurrence of cancer 
by nm23-H1 and CD105 positive levels. To further 
study the independent related factors of recurrence and 
prognosis of image LSCC patients, we should expand 
the sample size to further study and analyze 
comprehensively. In conclusion, nm23-H1<10.26 % 
and CD105 ≥5.91 are independent risk factors for 
LSCC recurrence.
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