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Hypoxia-inducible factor 1a (HIF-1a) is a nuclear protein that is upregulated in many tumors and triggers
biologic events intimately associated with aggressive tumor behavior. The aim of this study was to analyze the
expression of HIF-1a, vascular endothelial growth factor (VEGF), Ki-67 and p53 in type I and type II endometrial
adenocarcinoma. In total, 149 patients diagnosed with endometrial adenocarcinoma in our institute from 1995 to
2001 were included in this study, of which 108 were type I and 41 were type II endometrial adenocarcinoma.
Patient demographics, clinical and pathological data were reviewed. Tissue microarrays were prepared from the
paraffin blocks and immunohistochemistry was performed for antibodies against HIF-1a, VEGF, Ki-67 and p53.
High expression of HIF-1a, VEGF, Ki-67 and p53 were significantly more frequent in type II than type I
endometrial adenocarcinoma (Po0.001). HIF-1a expression was highly correlated with VEGF expression in the
tumor cells (P¼ 0.001). In type I endometrial adenocarcinoma, high expression of HIF-1a showed a significant
correlation with higher grade of the tumor, depth of myometrial invasion, adnexal invasion and clinical stage.
A similar correlation was not observed in type II endometrial adenocarcinoma. Surgical stage was the only
independent prognostic marker for survival. In conclusion, high expression of HIF-1a is more frequent in type II
than in type I endometrial adenocarcinoma. In type I endometrial adenocarcinoma, HIF-1a expression correlates
with morphologic features of aggressiveness. In type II endometrial adenocarcinoma, there is no correlation
between HIF-1a expression and these features. Thus, HIF-1a may play an important role in endometrial
adenocarcinoma progression, particularly in type I endometrial adenocarcinoma. Additional investigations of
HIF-1a as a biomarker of aggressive potential and as a novel target for therapeutics in endometrial
adenocarcinoma are warranted.
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Endometrial cancer is the most common invasive
neoplasm of the female genital tract. Worldwide,
approximately 150 000 new cases are diagnosed
each year, making endometrial carcinoma the fifth
most common cancer in women.1 Based on the
clinicopathologic, immunohistochemical and mole-
cular genetic studies, endometrial carcinomas have
been classified into two major types: type I and type
II endometrial adenocarcinoma.1 Type I carcinomas
have an endometrioid or mucinous histology, are

usually related to estrogen stimulation and may be
associated with PTEN mutation. Type II carcinomas,
on the other hand, are aggressive, not related to
estrogen stimulation and are associated with p53
mutation. Serous carcinomas and clear cell carci-
nomas are included in type II endometrial adeno-
carcinoma.1

Hypoxia-inducible factor 1 (HIF-1) is a nuclear
protein that activates gene transcription specifically
in response to reduced cellular oxygen concentra-
tion and therefore acts as a marker for hypoxia. It is a
dimeric protein with two subunits, a and b. HIF-1a
is the specific hypoxia-regulated subunit.2 Hypoxia
results in stabilization of HIF-1a, facilitating nuclear
HIF-1a binding and restoration of oxygen homeo-
stasis by inducing glycolysis and angiogenesis
through upregulation of vascular endothelial growth
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factor (VEGF).3 Experimental and clinical evidence
suggest that the hypoxic fraction in solid tumors
reduces sensitivity to conventional treatment mod-
alities, influences growth and may increase malig-
nant progression.3,4 Importantly, hypoxia has been
clinically demonstrated to predict an adverse treat-
ment outcome in the radiotherapeutic management
of cancer of the head and neck, uterine cervix and
soft tissue sarcomas.5–10 Upregulation of HIF-1a has
also been identified in low-stage endometrioid
adenocarcinomas.11 However, its role in other types
of endometrial carcinoma and its association with
prognosis and survival have not been well docu-
mented in literature.

The p53 tumor suppressor gene is closely asso-
ciated with the regulation of angiogenesis.12 Over-
expression of p53 protein has been shown to be an
independent poor prognostic indicator associated
with 5-year survival in patients with endometrial
cancer and an increased likelihood of distant
failure.12–14

Ki-67 is a nuclear antigen that is a marker of
cellular proliferation. Antibodies directed against
the DNA-binding nuclear protein, Ki-67 antigen,
identify cells in most of G1, and all of S, G2 and M
phases of cell cycle, but not in G0 phase. It has also
been found to be a potential prognostic factor
for survival in several human cancers, including
endometrial cancer.15

The aim of this study was to (1) determine the
expression of HIF1a, VEGF, p53 and Ki-67 in the two
different types of endometrial carcinomas, namely
type I and type II and (2) analyze the impact of
high expression on histological features of tumor
aggressiveness.

Materials and methods

Using the database from the Division of Gynecologic
Oncology and the Department of Pathology, we
identified 149 patients who were diagnosed with
endometrial cancer and underwent primary surgery
at our institution between 1995 and 2001. After
obtaining approval from the Institutional Review
Board, a retrospective chart review of patients’
demographic, clinical and pathological data was
performed. In cases missing survival data, the
follow-up status was obtained through the SEER
database.

Surgical staging was determined using the criteria
recommended by the International Federation of

Gynecology and Obstetrics (FIGO). The histological
type was determined using the World Health
Organization (WHO) criteria. The tumors were
classified into type I (endometrioid and mucinous)
and type II (serous and clear cell) as described by
Kurman.1 No mucinous or clear cell carcinomas
were included in this study. Microscopic grading
was based on FIGO grading system. A tumor was
considered as FIGO grade 1 when no more than 5%
of the tumor was composed of solid masses; as FIGO
grade 2 when 6–50% of tumor was composed of
solid masses and as FIGO grade 3 when 450% of
tumor was composed of solid masses. Nuclear grade
was determined by the variation in nuclear size and
shape, chromatin distribution and size of nucleoli.1

Tissue microarrays (Manual Tissue Microarrayer,
number 1, Beecher Instruments) were prepared
using selected paraffin-embedded blocks of tumor
from each case. A single block was selected per case
and from each of these paraffin blocks, three 1.5mm
in diameter cores were obtained. Using standard
immunohistochemistry (IHC) techniques, all the
microarray blocks were stained with antibodies for
HIF-1a (H1-a67, Novus-Biologica), VEGF (C1,
Santa Cruz), Ki-67 (MM1, Ventana) and p53 (DO7,
Ventana) using standard techniques, as listed in
Table 1.

Assessment of Antibody Expressions

Each section was deparaffinized and subjected to
immunohistochemical staining, with standard strepta-
vidin–biotin–peroxidase techniques, with diamino-
benzidine as the chromogen. For VEGF: 4–5 m
thick sections were antigen retrieved by steam
treatment in a citrate buffer, quenched for 10min
with 3% hydrogen peroxide, preincubated with
blocking serum at 1:20 in 2% bovine serum
albumin/phosphate-buffered saline solution for
15min at room temperature. After incubation with
the primary antibody VEGF, slides were rinsed with
PBS, and the secondary antibody was applied at
1:500 in PBS for 30min at room temperature. After
rinses with PBS for 30 s, slides were incubated with
streptavidin/peroxidase at 1:500 in PBS for 30min at
room temperature, then rinsed with PBS and
incubated for 15min with 0.06% diaminobenzidine
and counterstained with Harris-modified hemat-
oxylin (Fisher Healthcare, Hanover Park, IL, USA).
For p53, a dilution of 1:100 was used for the primary
antibody. For Ki-67 and HIF-1a, 4–5 m sections were

Table 1 Immunohistochemical methods

Antibody Company Antigen retrieval Concentration Primary incubation

HIF1a H1-alpha67 Novus-Biologicals CC2, citrate 1:2000 (ovary) Benchmark 32min
VEGF C-1 Santa Cruz Protease I, 10min 1:50 Nexes, 32min
Ki-67 K-2 Ventana CC1, EDTA Predilute Benchmark 16min
P53 DO7 Ventana CC1, EDTA Predilute Benchmark 32min
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antigen retrieved by using an EDTA buffer. The
primary antibody for Ki-67 was used at a dilution of
1:100 and for HIF-1a a dilution of 1:3000 was used.

Both the H&E slides and the immunohisto-
chemical stains were evaluated in a blinded fashion
separately by two pathologists (RAF and VP). In
cases where there was a discrepancy, the slides were
reviewed together by both pathologists on a double-
headed scope and a consensus diagnosis was
recorded. For all the immunohistochemical markers,
the percentage of cells staining was recorded.
Tumors were considered positive if more than 10%
of the cells evaluated expressed the antibody.
Positive tumors were further categorized into groups
by the percent of cells stained.7–10

HIF-1a was expressed in both nuclei and cyto-
plasm. Expression of HIF-1a was assessed by
analyzing at least 1000 tumor cells from tumor
fields, and the labeling index was calculated as the
percentage of labeled nuclei of the total number of
tumor cells that were counted. HIF-1a expression
was considered low if 410% but o45% (median
value) of cells showed positive nuclear or cytoplas-
mic staining, those with 445% (median value) were
considered to have high expression.16,17 For VEGF
assessment, the staining intensity and the percen-
tage of tumor cells that were stained were analyzed.
Staining intensity was scored as 0 (negative), 1þ
(weak), 2þ (medium) and 3þ (strong). A combined
score that was based on the staining intensity and
the percentage of cells stained was used to assign a
final score. Low expression was defined as intensity
0, 1, 2 or 3 and o10% cells staining or intensity 0,
1 and o50% cells staining; high expression was
defined as intensity 2, 3 and 410% cells staining or
intensity 1, 2, 3 and 450% of cells staining.18

To determine Ki-67 and p53 expression, nuclei
from at least 1000 tumor cells were counted from the
tumor fields, and the labeling index was calculated
as the percentage of labeled nuclei of the total
number of tumor cells that were counted.19 Tumors
with a Ki-67 labeling index above 44% (median
value) were considered to have high proliferation
indices.19

Statistical Analysis

Statistical analyses and graphs were performed
using Statistical Software Package for the Social
Sciences, for Windows version 13.0 (SPSS, Inc.,
Chicago, IL, USA). Spearman’s correlation and
Fisher’s exact test were used to analyze the expres-
sion of IHC markers and to their relation to adnexal
metastasis, vascular and/or myometrial invasion.
Survival times were estimated in months from the
date of diagnosis to the date of death or last follow-
up. Survival curves were plotted using the Kaplan–
Meier method, and the log-rank test and Cox
Regression (forward stepwise) were used to deter-
mine statistical differences in survival between the

various groups. Statistical significance was defined
as a probability value less than 0.05.

Results

The study cohort consisted of 149 patients with 108
type I and 41 type II endometrial adenocarcinomas.
The mean age at diagnosis was 61 years (38–79
years) for type I patients and 67 years (56–83 years)
for type II endometrial adenocarcinoma patients
(P¼NS). The patient demographics and tumor
characteristics are listed in Table 2. Median follow-
up of all patients was 52 months (range, 1–102
months).

IHC analysis revealed a significant difference in
high expression of HIF-1a between type I and type II
endometrial adenocarcinoma (26% of type I re-
vealed high expression compared to 86% of type II;
Po0.001) (Table 3; Figures 1 and 2). Similarly, type
II tumors were more likely to exhibit high VEGF
expression than type I tumors (Table 3; Figures 2
and 3).

Table 2 Patient and tumor characteristics

Type I Type II P-value

No. of patients 108 (72.5%) 41 (27.5%)
Age (mean7s.d.) 61.0711.0 67.4712.5 0.00

Race
Caucasian 76 (70%) 22 (54%) 0.054
African-American 32 (30%) 19 (46%)

Stagea

I 84 (78%) 17 (44%) o0.001
II 8 (7%) 5 (13%)
III 12 (11%) 14 (33%)
IV 1 (1%) 5 (10%)
No data available 3 (3%) 0

Outcome
Alive 83 (77%) 20 (49%) 0.001
Dead 24 (22%) 21 (51%)
No data available 1 (1%) 0

Histologic grade (FIGO)
1 42 (39%) N/A
2 47 (43.5%)
3 19 (17.5%)

Depth of invasion
None 31 (29%) 8 (7%) 0.047
Inner 42 (39%) 15 (33%)
Outer 28 (26%) 18 (60%)
No data available 7 (6%) 0

Vascular invasion
Yes 41 (39%) 25 (61%) 0.015
No 64 (59%) 15 (37%)
No data available 3 (2%) 1 (2%)

Adnexal invasion
Yes 9 (8%) 13 (31%) 0.002
No 96 (89%) 28 (69%)
No data available 3 (3%) 0

a
FIGO clinical stage.
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Spearman’s correlation test showed a significant
correlation between HIF-1a and VEGF expression in
tumor cells (Po0.001) (Figure 4).

In type I endometrial adenocarcinoma, high
expression of HIF-1a showed significant correlation
with parameters of tumor aggressiveness including
myometrial and vascular invasion and adnexal
metastasis (Table 4; Figure 5). High expression was
seen in 24% of high-grade tumors (FIGO grades 2
and 3), 34% of those with outer half of myometrial
invasion, 89% of those with adnexal invasion and
77% of those with high-stage tumors (P¼ 0.009,
0.05, 0.02 and o0.01, respectively). A total of 27%
of tumors with vascular invasion and 14% of tumors
without vascular invasion showed high expression
of HIF-1a (P¼ 0.06). When the same parameters of
tumor aggressiveness were analyzed in type II

endometrial adenocarcinoma, high expression of
HIF-1a was observed in a significant number of
cases, regardless of the myometrial invasion, adnex-
al invasion, vascular invasion and clinical stage
(P¼NS) (Table 5; Figure 5).

Expression of VEGF followed a trend similar to
HIF-1a. High expression of VEGF was significantly
more in type II endometrial adenocarcinoma com-
pared to type I endometrial adenocarcinoma (65 vs
32%; Po0.001). Low expression of VEGF was noted
in 68% (73/108) of type I endometrial adenocarcino-
ma and 35% (14/41) of type II endometrial adeno-
carcinoma (P¼ 0.001) (Table 3; Figures 2 and 3).

Expression of Ki-67 was statistically different in
the two types of endometrial adenocarcinoma. High
expression of Ki-67 was significantly different in
type I and type II endometrial adenocarcinoma
(37 vs 71%; Po0.001). Low expression of Ki-67
was observed in 63% (68/108) of type I and 29% of
type II endometrial adenocarcinoma (Po0.001)
(Table 3; Figures 2 and 6).

Table 3 High and low expression of HIF-1a, VEGF, Ki-67 and p53
in type I and type II endometrial adenocarcinoma

Immunohistochemical
marker

Type I
(n¼108)

Type II
(n¼41)

P-value

HIF1a (n¼121, missing 28)
Low 60 (75%) 7 (17%) o0.001
High 20 (25%) 34 (83%)
Missing 28 0

VEGF (n¼130, missing 19)
Low 61 (69%) 16 (39%) 0.001
High 28 (31%) 25 (61%)
Missing 19 0

Ki-67 (n¼128, missing 21) o0.001
Low 54 (61%) 10 (26%)
High 35 (39%) 29 (74%)
Missing 19 2

P53 (n¼149, missing 0)
Low 90 (83%) 7 (18%) o0.001
High 18 (17%) 34 (82%)

Figure 2 High expression of HIF-1a, VEGF, Ki-67 and p53 in type
I (endometrioid, grade I, II and III) vs type II (serous) endometrial
adenocarcinoma.

Figure 1 High expression of HIF-1a in type I endometrial adenocarcinoma (a; � 400) and type II endometrial adenocarcinoma
(b; �400)—composite picture.
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A significant difference was also noted in high
expression of p53 in type I and type II endometrial
adenocarcinoma (17 and 82%; Po0.001). Low
expression of p53 was noted in 83% (90/108) of
type I endometrial adenocarcinoma, and only 18%
(7/41) of type II endometrial adenocarcinoma
(Po0.001) (Table 3; Figures 2 and 7).

On analyzing the expression of these four
immunohistochemical markers with each other,
we found a significant correlation of HIF-1a with
VEGF expression in tumor cells (Po0.001) (Pearson
correlation) (Figure 4).

The overall median survival of all patients
(n¼ 149) was 53.4 months (range¼ 0.13–102
months). The median survival of type I patients
was 80 months compared to 53 months for those
with type II endometrial adenocarcinoma (Po0.001)
(Figure 8). On univariate analysis, VEGF and HIF-1a
did not show correlation with survival (P¼NS;
t test). Using Cox regression analysis and including
race, stage, grade and the molecular profile, only the

stage of disease remained a significant independent
poor prognostic variable.

Discussion

HIF-1a is a marker of hypoxia, which activates gene
transcription in hypoxic states and stimulates
angiogenesis in tumors.2,3,11,20 It has been shown to
be overexpressed in tumors from various anatomic
locations such as cervical squamous cell carcino-
mas, head and neck cancers and soft tissue tumors,

Figure 4 HIF-1a expression was highly correlated with VEGF
expression—graph.

Figure 3 High expression of VEGF in type I endometrial adenocarcinoma (a) and type II endometrial adenocarcinoma (b)—composite
picture.

Table 4 High expression of HIF-1a in type I endometrial
adenocarcinoma and its correlation with tumor characteristics

Type I endometrial
adenocarcinoma (n¼ 108)

High expression
of HIF-1a
(n¼ 20)

P-value

Grade (n¼ 94, missing 14)
Low (n¼ 42) 4 (9.5%) 0.009
Higha (n¼66) 16 (24%)

Myometrial invasion (n¼101, missing 7)
None (n¼ 31) 5 (16%) 0.05
Inner (n¼ 41) 5 (12%)
Outer (n¼29) 10 (34%)

Adnexal invasion (n¼105, missing 3)
No (n¼96) 12 (12.5%) 0.02
Yes (n¼9) 8 (89%)

Vascular invasion (n¼ 105, missing 3)
No (n¼64) 9 (14%) 0.06
Yes (n¼41) 11 (27%)

Stage (n¼ 105, missing 3)
Low (n¼ 92) 10 (11%) o0.01
High (n¼13) 10 (77%)

a
High grade¼FIGO grades 2 and 3.
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colon cancers, etc.5,6,8,9,14 Tumor hypoxia through
activation of angiogenesis helps in tumor progres-
sion and metastasis. It makes solid tumors resistant
to radiation and chemotherapy.4,5,8 This has been
well studied in the head and neck, and uterine
cervix.5–7 Significant correlation of HIF-1a was also
noted with radiotherapy treatment of oropharyngeal
and cervical carcinomas.5–8,21 Overexpression of
HIF-1a has also been described in endometrial
carcinomas.11 Sivridis et al found HIF-1a over-
expression in 49% of 81 low-stage endometrioid
adenocarcinomas (type I endometrial adenocar-
cinoma). Type II endometrial adenocarcinoma were
not included in this study and hence comparative
data for type I and type II endometrial adenocarci-
noma were not analyzed. The findings of our study
support those of the Sivridis study. High expression
of HIF-1a was noted in over 80% of type II

endometrial adenocarcinoma and only 26% of type
I cancers. To the best of our knowledge, this is the
first study comparing the expression of HIF-1a in
type I and type II endometrial adenocarcinomas.
The overexpression of HIF-1a in type II endometrial
adenocarcinoma supports the finding that HIF-1a is
associated with higher grade and more aggressive
tumor histology. Acs et al studied HIF-1a expression
in endometrial cancers, including endometrioid,
serous and clear cell carcinomas and found 74% of
their tumors to be positive for the marker. This study
did not compare type I vs type II endometrial
adenocarcinoma.22

Under hypoxic conditions, HIF-1a binds to DNA
at hypoxia response elements (HREs), thereby
activating the vascular endothelial growth factor
(VEGF) gene.23 Thus, HIF-1a plays an important role
in tumor angiogenesis, thus promoting tumor cell
proliferation and growth and also helps in metas-
tases.2 HIF-1a has been shown to be the driving force
in upregulating angiogenic pathways in non-small-
cell lung carcinoma and nasopharyngeal carcino-
ma.20,24 In non-small-cell lung carcinoma, a strong
association has been reported between HIF-1a
accumulation in cancer cells, tumor microvessel
density and the expression of multiple angiogenic
factors, including VEGF.16 Similarly Sivridis et al11

have shown an association between HIF-1a over-
expression and upregulation of VEGF in a cohort of
stage I endometrioid-type endometrial adenocarci-
noma. Our findings further support this intimate
relationship between hypoxia and angiogenesis. A
strong correlation was identified between HIF-1a
and VEGF expression in both type I and type II
tumors. In the current study, VEGF expression was
significantly higher in type II compared to type I
endometrial adenocarcinoma. In a recent study on
70 stage 1 endometrioid adenocarcinomas, phos-
phorylated KDR expression was directly related to
the HIF-1a/VEGF pathway and to unfavorable
prognosis.25

In the present study, high expression of Ki-67 was
significantly different in the type I compared to type

Table 5 High expression of HIF-1a in type II endometrial
adenocarcinoma and its correlation with tumor characteristics
(Spearman’s correlation and Fisher’s exact test)

Type II endometrial
adenocarcinoma (n¼41)

High expression
of HIF-1a (%)

P-value

Grade
High — —

Myometrial invasion
None (n¼ 13) 10 (77%)
Inner (n¼ 10) 7 (70%) NS
Outer (n¼18) 17 (94%)

Adnexal Invasion (n¼39, missing 2)
No (n¼27) 24 (89%) NS
Yes (n¼12) 10 (83%)

Vascular invasion (n¼ 40, missing 1)
No (n¼15) 12 (80%) NS
Yes (n¼25) 22 (88%)

Stage (n¼ 39, missing 2)
Low (n¼ 22) 19 (86%) NS
High (n¼17) 15 (88%)

Figure 5 High expression of HIF-1a correlated with tumor aggressive properties in type I endometrial adenocarcinoma (a) and type II
endometrial adenocarcinoma (b)—composite picture.
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II endometrial adenocarcinoma, a tumor prolifera-
tion marker then correlates with tumor aggressive-
ness between the two types. In a prospective study
of 115 patients treated for endometrial carcinoma,
Salvesen et al showed a significant association of
Ki-67 expression with FIGO stage, histologic type
and histologic grade, and probability of survival by
univariate analysis. In addition, using multivariate
analysis, only Ki-67 expression and stage remained
as significant independent prognosticators.26 Geisler
et al27 found Ki-67 to be an independent prognostic
indicator predictive of survival by multivariate
analysis in 147 patients with endometrial carcino-
ma. However in this study, correlation of Ki-67 with
histologic type (endometrioid vs non-endometrioid),
FIGO grade or clinical stage of the disease was not
identified.

In the present study, an association between Ki-67
and HIF-1a was not identified in type I or type II
endometrial adenocarcinoma. Statistical correlation
between HIF-1a and Ki-67 expression was found
in cancers of various organ sites including colon,
breast, etc. by Zhong et al.16 This study did not
include endometrial cancers. Another reason for
noncorrelation could be the inherent high-grade
nature of type II endometrial adenocarcinoma.

Mutations in the p53 tumor suppressor gene occur
in approximately 20–50% of type I endometrial
cancers and up to 94% of type II endometrial
cancers.12,13,28 Overexpression of p53 protein has
been generally related to higher stage, aggressive
cell types, increased histologic grade and depth of
myometrial invasion. The overexpression of p53 in
endometrial carcinomas demonstrated in the current

Figure 7 High expression of p53 in type I endometrial adenocarcinoma (a) and type II endometrial adenocarcinoma (b)—composite
picture.

Figure 6 High expression of Ki-67 in type I endometrial adenocarcinoma (a) and type II endometrial adenocarcinoma (b)—composite
picture.
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study further validates findings from the published
literature.1,12,13,28 The current study also showed a
significant difference in p53 expression between
types I and II endometrial adenocarcinoma, with
type II having greater frequency of high expression
of the protein product. Few studies have analyzed
the association of p53 with HIF-1a. In the present
study, p53 expression was not associated with
HIF-1a expression in type I or type II endometrial
adenocarcinoma. This is consistent with another
study on 81 endometrioid-type endometrial adeno-
carcinomas, where HIF-1a and p53 also failed to
show any significant association.11 In contrast,
Zhong et al16 found a correlation of HIF-1a with
p53 in common human cancers from various organ
sites, although endometrial carcinoma was not
included.

Studies evaluating HIF-1a in other cancers have
revealed that patients with tumors that express high
levels of HIF-1a have a poor outcome.4–11,20 The
negative impact of HIF-1a protein overexpression on
prognosis has been shown in cancers of head and
neck, cervix and soft tissue sarcomas.5–10 It has been
suggested that tumor hypoxia makes solid tumors
resistant to radiation and chemotherapy. High
expression of HIF-1a was also associated with
resistance to radiotherapy treatment of oropharyn-
geal and cervical carcinomas.4–7,21 In the current
study, we found expression of HIF-1a protein was
correlated with aggressive tumor characteristics
(higher grade of tumor, depth of tumor invasion
and adnexal invasion) in type I endometrial adeno-
carcinoma, but failed to show similar correlation in
type II endometrial adenocarcinoma. This may be
due to the different biologic nature of these two
types and the inherent high-grade property of type II
endometrial adenocarcinoma. In our study popula-

tion, only tumor stage was an independent prog-
nostic marker. Birner et al17 found that HIF-1a
protein overexpression alone has no impact on the
prognosis of ovarian cancer, but the combination of
HIF-1a with nonfunctional p53 indicates a dismal
prognosis in these tumors.

Conclusion

High expression of HIF-1a is more frequent in type II
than in type I endometrial adenocarcinoma.

In type I endometrial adenocarcinoma, HIF-1a
expression correlates with known pathologic fea-
tures of tumor aggressiveness.

Thus, HIF-1a may play an important role in
endometrial cancer progression. Additional investi-
gations of HIF-1a as a biomarker of aggressive
potential and as a novel target for therapeutics are
warranted.
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