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Background : Hypoxia-inducible factor-1a (HIF-1a) is an intrinsic marker of tumor hypoxia,
and this is associated with reduced radiosensitivity. Furthermore, HIF-1¢ can increase a tumor's
aggressiveness by promoting neoangiogenesis, cell proliferation and survival, and invasion.
Methods : The expression of HIF-1¢ was was investigated by performing immunohistochem-
istry on the cervical tissue specimens obtained from 57 patients who had received radiother-
apy combined with or without chemotherapy for stages I-lll cervical squamous cell carcinoma.
The staining results were compared with anemia, the stage, the radiotherapy response and
patient survival by univariate and multivariate analysis. Results : In 57 patients, the expression
of HIF-1& was seen in the tissue specimens of 46 patients (81.7%). Among them, 25 (54.3%),
14 (30.4%), and 7 (15.2%) of the patients’ tissue specimens showed weak, moderate and
strong expressions, respectively. Six patients had a partial response after radiotherapy. Twelve
patients (21.1%) died of cervical cancer. The increased expression of HIF-1¢ was significantly
associated (p<0.05) with the disease stage and anemia. There were significant positive cor-
relations between the increased expression of HIF-1a and the poor response after radiother-
apy and the patients’ survival. Conclusions : The present result suggests that the overexpres-
sion of HIF-1¢ in the uterine cervix could be used as a prognostic indicator for the patients
treated with radiotherapy.
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Fig. 1. Immunohistochemical staining with antibody for HIF-1¢ protein shows a mild (A), moderate (B), and strong (C) nuclear expression
(

at tumor cells. Mast cells in subepithelial interstitial tissue also show positive reaction

reveal strong nuclear expression of HIF-1¢ (D).
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Table 1. Relationship between HIF-1« expression and FIGO stage and anemia
Patients HIF-1a expression
N o negative weak moderate strong p-value
n % % n % n %
Total 57 100 11 19.3 25 43.9 14 24.6 7 12.3 0.012
FIGO stage
| 10 17.5 3 30.0 50.0 1 10.0 1 10.0
I 32 56.1 8 25.0 15 46.9 6 18.8 3 9.4
Il 15 26.3 0 0 33.3 7 46.7 3 20.0
Anemia 0.016
No 37 64.9 9 243 19 514 6 16.2 3 8.1
Yes 20 35.1 2 10.0 30.0 8 40.0 4 20.0
n, number of cases.
Table 2. Relationship between HIF-1a expression and clinical profile
RT response Follow-up
n CR PR CR PR
p-value p-value
n % n % n % n %
Total 57 51 89.5 6 10.5 57 78.9 12 211
HIF-1a 0.004 0.009
negative 11 1 100 0 0 11 100 0 0
weak 25 24 96.0 1 40 22 88.0 3 12.0
moderate 14 12 85.7 2 14.3 9 64.3 5 35.7
strong 7 4 571 3 429 3 42.9 4 571
FIGO stage 0.107 0.073
| 10 9 90.0 1 10.0 9 90.0 1 10.0
Il 32 31 96.9 1 3.1 27 84.4 5 15.6
Il 14 1 786 4 214 8 571 6 429
Anemia 0.423 0.189
no 37 34 91.9 3 8.1 31 83.8 6 700
yes 20 17 85.0 3 15.0 14 16.2 6 30.0
Chemotx 0.322 0.321
no 37 32 86.5 5 135 28 75.7 9 24.3
yes 20 19 95.0 1 5.0 17 85.5 3 15.0

n, number of cases; RT, radiotherapy; CR, complete remission; PR, partial remission; NED, no evidence of disease.
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