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Table 2. Continted

Variables n  l-year 2-ycar 3-ycar P value
survival  survival  survival
(%) (%) (%)
Mitotic index
Oorlor2 32 96.9 96.9 87.2 0.0006
3 35 817 622 56.0
Glut-1 overexpression
(=) 19 94.1 94.1 94.1 0.0292
(+) 48 872 74.7 65.0
MIB-1 grade
lor2 17 100.0 100.0 83.3 0.0311
3 50 §5.2 72.1 67.0
Mitotic grade
lor2 19 947 94.7 94.7 0.0198
3 48 86.7 72.9 62.1

SR, surgical resection; AC. adjuvant chemotherapy: RT. radiotherapy:
Glut-1, glucose transporter protein 1.

Figure 1. Immunohistochemical analysis of Glut-1. Intensity of Glut-1
staining score: 0 (0%), 1 (1-9%). Histologic diagnosis was plcomorphic
malignant fibrous histiocytoma. Glut-1, glucose transporter protein 1.

the presence of local recurrence or metastasis and treatment
modality. On the basis of univariate analysis, it was found
that Glut-1 overexpression was significantly associated with
poor OS (P = 0.029, Fig. 4).

Multivariate analysis shows that the presence of metastasis
is associated with significantly poor OS (£ = 0.031, Table 4)
than those without metastasis. 1t also shows that the anatom-

ical site (trunk or extremity), the presence of metastasis,

treatment without surgical resection, tumor size, treatment
modality, tumor differentiation, necrosis, mitotic index,
MIB-1 grade and Glut-1 overexpression were not indepen-
dently associated with OS. When we excluded the presence
of metastasis from variables, mitotic index was significant

Figure 2. Immunohistochemical analysis of Glut-1. Intensity of Glut-1
staining score: 2 (10—29%). Histologic diagnosis was pleomorphic malig-
nant fibrous histiocytoma.

Figure 3. Immunohistochemical analysis of Glut-1. Intensity of Glut-]
staining score: 3 (>30%). Histologic diagnosis was synovial sarcoma.

indicator of poor OS [hazard ratio, 8.709; 95% confidence
nterval 1.980—38.319; P = 0.004).

DISCUSSION

This study suggests three notable features. First, Glut-1 over-
expression is a possible adverse prognostic factor similar to
the presence of metastasis, treatment without surgical resec-
tion, tumor differentiation, necrosis, mitotic index and
MIB-1 grade. Secondly, the presence of metastasis is inde-
pendently associated with poor prognosis in multivariate
analysis. Thirdly, there is significant correlation between
Glut-1 intensity and MIB-1 grade. Our study is the first that
focusing on the relations between Glut-1 expression and

“prognosis in patients with bone and soft-tissue sarcomas.

Glut-1 expression has been investigated in a variety of
tumors (12—14), however, its expression in bone and



Table 3. MIB-1 grade and Glut-1 intensity

Jpn J Clin Oncol 2007:37(12) 959

Table 4. Multivaniate analysis of overall survival (OS)

MIB-1 grade Glut-1 intensity B SE Wald HR 95% CI P-value
) | ) s Metastasis ~ 0.632 0293 4671 1882 1061-3340 0.3

1 34 4 (6) 0 0 SE, standard error; HR, hazard raio; CI, confidence interval.

2 0 4(6) 1 5(N

3 0 8 (12) 7(10) 35(52) Glut-1 expression is the common mediator of glucose

The numbers of the parentheses are percentages.
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Figure 4. Kaplan—Mcicr estimated overall survival by Glut-1 overexpres-
sion. Patients with Glui-1 overexpression were associated with poor overall
survival compared with patients without Glut-1 overexpression.

soft-tissue sarcomas has rarely studied. The aim of this study
was to determine whether the intensity of Glut-1 expression
in a tumor could serve as a surrogate marker of the survival.
On the basis of this study, it was found that Glut-1 overex-
pression is associated with OS in the univariate analysis.
However, it is unknown whether Glut-1 overexpression is
more predictive of OS than other variables. Therefore, the
immunohistochemical results support the significance of
Glut-1 expression as a biomarker of poor prognosis in
patients with bone and soft-tissue sarcomas. Glut-1 antibody
is achieved easily and inexpensively, and Glut-1 staining can
be done as a part of routine pathologic procedure.

Our results suggested that glucose transport by Glut-1
plays an unportant role in progression of bone and soft-tissue
sarcoma. Besides, glucose transport and metabolism provide
crucial prognostic information, they have the potential of
being future treatment targets. Inhibition of glucose transport
is investigated in some cancer cells, for example, inhibition
of glucose transport by cytochalasin-B presented increased
gemcitabine-induced apoptosis in hepatoma cells (30).
Investigation about the inhibition of glucose transport in
bone and sofi-tissue sarcomas is challenges for the future.

uptake in malignant tumors (12—14). However, Glut-1
immunostaining was absent in three tumors (4%) in our
study: two well-differentiated liposarcomas and a clear cell
chondrosarcoma. Glucose transporter proteins other than
Glut-1 exist and expresses in various histologic kinds of
malignant tumor (31). It is possible that Glut-1 negative
tumors would have been positive for other glucose
transporters.

The present study had limitations. Follow-up duration of
our study is relatively short to calculate patient OS. Whether
Glut-1 overexpression adds original information to several
prognostic variables requires a further evaluation in an
ongoing long-term study. Glut-1 overexpression has a poor
prognostic significance in the univariate analysis. This
finding to some extent validates our study population
because Glut-1 is an excellent indicator of tumor grade and
one of the most important prognostic factors in patients with
soft-tissue sarcomas treated with combination therapy.
However, Glut-1 overexpression was not independently
associated with poor prognosis in our study. Short duration
of follow-up in our study may affect the results of multi-
variate analysis. Treatment regimens and duration were not
the same for all the patients. Since combination therapy in
our study is eligible for patients with bone and soft-tissue
sarcomas, this might be biased with the study analysis.

In conclusion, Glut-1 overexpression could be a negative
prognostic factor in patients with bone and soft-tissue sarco-
mas. These findings support the concept of pretherapeutic
stratification with Glut-1 immunostaining to identify high-
risk patients and propose a more risk-adapted approach of
treatment in patients with bone and soft-tissue sarcomas.
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