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ABSTRACT Objective: To explore the association between hypoxia-inducible factor lae ( HIF-lav) ex-
pression and lymph node metastasis in oral squamous cell carcinoma ( OSCC). Methods: Tumor speci-
mens from 125 patients with histologically-proven, surgically-treated OSCC were examined by immunohis-
tochemical staining for expression of HIF-1a. The patients were divided into two groups by the expression
of HIF-1a, high expression of HIF-la group ( H-group) and low expression of HIF-la group ( L-
eroup). The main assessment parameters were lymph node metastasis rate and disease-specific survival
(DSS). The lymph node metastasis rate and clinicopathologic features were compared using Mann-Whit-
ney test. The Kaplan-Meier curve was generated for each group and compared using the log-rank test.
Cox proportional hazard models were utilized for multivariate analyses of HIF-1a expression and other
baseline factors with DSS. All calculations and analyses were performed using the SPSS 17. 0 software
package. Results: The protein expression levels of HIF-1a were up-regulated in OSCC and two patients
were unable to evaluate. There were 48 patients in L-group and 75 patients in H-group. Lymph node me-

tastasis rate was 37.5% (18/48) for L-group and 58.7% (44/75) for H-group (P =0.027). Expres-
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sion of HIF-1a was significantly correlated with lymph node metastasis. The patients of L-group had a sig-
nificantly better DSS than the patients of H-group (70.8% wvs. 46.7% , P =0.005) , while the patients
of L-group had a significantly better disease-free survival (DFS ) than the patients of H-group (60.4%
vs. 36.0% , P =0.009) by Kaplan-Meier method. A multivariate survival analysis also showed that HIF-
la expression (HR =2.164, 95% CI. 1.150 -4.074, P =0.017) and T-stage (HR =1.387, 95% CI
1.066 —1.804, P =0.015) both were the independent factors associated with prognosis. Conclusion
HIF-1a expression is significantly correlated with lymph node metastasis in OSCC. HIF-1a expression is
an independent predictive factor for prognosis of OSCC patients, and may serve as a potential biomarker
for molecular diagnosis and targeted therapy in future.

KEY WORDS Hypoxia-inducible factor 1o; Carcinoma, squamous cell; Head and neck neoplasms;

Lymphatic metastasis; Prognosis
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Table 1 Baseline demographics of the 125 patients who participated in the study

Variable Total pNO (n=62) pN+ (n=63) P
Age/years, x s 57.4£12.0 59.0+11.9 55.8+12.0 0.142
Gender 0.766
Male 77 (61.6% ) 39 38
Female 48 (38.4% ) 23 25
Location 0.673
Tongue 51 (40.8% ) 30 21
Mandibular gingiva 20 (16.0% ) 8 12
Buccal 19 (15.2% ) 9 10
Floor of mouth 16 (12.8% ) 8 8
Oropharynx 7 (5.6%) 2 5
Maxillary gingiva 9 (7.2%) 4 5
Hard palate 3(2.4%) 1 2
T stage 0.013
Tl 24 (19.2%) 16 8
T2 58 (46.4% ) 32 26
T3 12 (9.6% ) 6 [§
T4 31 (24.8%) 8 23
Pathologic grade 0.091
I 49 (39.2%) 28 21
I 63 (50.4% ) 31 32
I 13 (10.4% ) 3 10
Growth pattern 0.653
Exophytic 34 (27.2%) 18 16
Ulcerative 39 (31.2%) 17 22
Infiltrative 52 (41.6% ) 27 25
Smoking history 0.211
Smoker 68 (54.4% ) 30 38
Non smoker 57 (45.6% ) 32 25
Alcohol history 0.202
Drinker 50 (40.0% ) 41 34
Non drinker 75 (60.0% ) 21 29
HIF-1a expression 0.027
Low expression 48 (38.4%) 30 18
High expression 75 (60.0% ) 31 44
Missing 2 (1.6%)

pNO, patients without lymph node metastasis; pN + , patients with lymph node metastasis.
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A, low expression of HIF-1a; B, high expression of HIF-1a.
B 1 HIF-la FHHFE(DAB x200)
Figure 1 Expression of HIF-1a (DAB x200)
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Figure 2 Kaplan-Meier survival curves for expression of HIF-1a
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Table 2 Univariate and multivariate survival analysis for the 125 patients

Variable HR 95% CI P
Univariate survival analysis
Age ( <60 years, =60 years) 1.361 0.794 -2.333 0.263
Gender (male, female) 1.173 0.676 -2.034 0.570
Smoking history ( smoker, non-smoker) 1.143 0.662 -1.974 0.632
Drinking history ( drinker, non-drinker) 1.614 0.941 -2.767 0.082
Location * 0.386
Growth pattern ( exophytic, ulcerative, infiltrative) 1.175 0.849 - 1.626 0.332
T stage (T1, T2, T3, T4) 1.500 1.163 —1.934 0.002
N stage (NO, N+ ) 1.875 1.080 -3.256 0.026
Pathologic grade ( 1, 11, 1) 1.212 0.799 -1.839 0.365
HIF-1a (low expression, high expression) 2.385 1.275 -4.461 0.007
Multivariate survival analysis ( enter method )
T stage (T1, T2, T3, T4) 1.387 1.006 - 1.804 0.015
N stage (NO, N+ ) 1.427 0.805 -2.532 0.224
HIF-1a (low expression, high expression) 2.164 1.150 -4.074 0.017

# categorical variable. HIF-l1a, hypoxia-inducible factor lac; HR, hazard rate; CI, confidence interval.
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