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Prognosis of GLUT1 Expression in Human
Breast Carcinoma

Hyung Joon Ahn, M.D., Kil Yeon Lee, M.D., Sang Mok
Lee, M.D., Suck Hwan Koh, M.D., Sung Wha Honq, M.D.,
Soo Myung Oh, M.D. and Youn Wha Kim, M.D.

Purpose: An increase of glucose uptake and glycolytic me-
tabolism has been reported in malignant cells as compared
with normal cells and tissues. We hypothesized that human
erythrocyte glucose transporter-1 (GLUT1) expression is in-
creased in breast carcinoma and may be correlated with long
term clinical outcome.

Methods: Two hundred ninety formalin fixed, paraffin em-
bedded sections of infiltrating ductal carcinomas of the breast
were immunostained with anti-GLUT1.

Results: Among the known clinicopathological prognostic
factors, GLUT1 expression was correlated positively with his-
tological grade (p=0.000) and tumor size (p=0.003). In a
multivariate analysis, lymph node involvement and GLUT1
expression were statistically significant prognostic factors.
The cummulative survival rates of GLUT1 expression and LN
involvement were statistically significant (p=0.0061, p=0.0009)
respectively. Our results suggest that 1) GLUT1 expression
is correlated with histological grade and tumor size, and 2)
GLUT1 expression correlates with a poorer prognosis in
patients with infiltrating ductal carcinoma of the breast.
Conclusion: The results of our study suggest that immuno-
histochemical staining of GLUT1 expression is strongly as-
sociated with neoplastic progression in breast carcinoma, and
that GLUT1 expression has value in estimating the prognosis
of patients with breast carcinoma. (J Korean Surg Soc
2001;61:247-251)
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Fig. 1. Negative for GLUTI staining in the tumor cells, positive
staining in the internal control of red blood cell (X400).
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Fig. 2. Positive staining for GLUT! in the membranous staining
of the tumor cells (Grade 1) (X200).

Fig. 3. Positive staining for GLUT1 in the membranous staining
oh the tumor cells (Grade 2) (X200).

Fig. 4. Positive staining for GLUT! in the membranous staining
of the tumor cells (Grade 3) (X400).
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Fig. 5. Cumulative survival rate between positive and negative
GLUT1 expression in breast cancer patients (p=0.0061).
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Fig. 6. Cumulative survival rate between positive and negative
lymph node involvement in breast cancer patients (p=
0.0009).
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- AEENA Z Ko7} glol A FAITA EAE fIA
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Table 1. Expression of GLUT1 and clinicopathological features
related to known prognostic factors

GLUT1 expression

Cl'inic':opathological p value
finding (n=290) Positive Negative
staining (%) staining (%)
(n=166) (n=124)
Age(yr) 0.940
<49 (170) 97 (57.1) 73 (42.9)
=50 (120) 69 (57.5) 51 (42.5)
Lymph node involvement 0.309
Negative (135) 73 (54.1) 62 (45.9)
Positive (155) 93 (60.0) 62 (40.0)
Histologic grade 0.000
I (123) 56 (45.5) 67 (54.5)
I (139) 84 (60.4) 55 (39.6)
I (28) 26 (92.9) 2 (7.1
Tumor size 0.003
<4.9 (243) 130 (53.5) 113 (46.5)
>5.0 47) 36 (76.6) 11 (23.4)

*p value = tested by x -test.

Table 2. Association of various factors with overall survival, as
determined by the Cox Proportional Hazards model

. Hazard .
Prognostic factor p value rafio 95% CI
Age (<49 or >50) 0.6158 1.128 0.704~1.807

Lymph invol
ymph node involvement 0.0008 0423 0.256~0.700
(Positive or Negative)
Histologic grade (I or II, III) 0.0883 1.510 0.940~2.483
Size (<4.9 or > 5.0 ¢cm) 0.3207 1.358 0.743~2.483
GLUT1 (Positive or Negative) 0.0435 0.595 0.359~0.985

*CI = confidence interval.

(p=0.0009)(Fig. 6).
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