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[ Abstract] Background and purpose: Breast cancer is one of the most common malignancies in women. Endocrine therapy is
one of the most important therapeutics in breast cancer systemic therapy. However, about 30% of hormone-sensitive breast cancer
patients do not benefit from endocrine therapy. The expression of fibroblast growth factor receptor 1 (FGFR1) may be involved
in endocrine therapy resistance in estrogen receptor (ER)-positive breast cancer patients. FGFR1 is widely recognized for playing
key roles in mammary carcinogenesis and further affecting the prognosis and therapeutic response of breast cancer. The aim of
this study was to investigate the effect of FGFR1 protein expression on the clinicopathological features and prognosis of ER-
positive breast cancer. Methods: One hundred and eighty-four ER-positive breast cancer cases treated in Harbin Medical University

Cancer Hospital from September 2008 to December 2011 were studied, and their FGFR1 protein expressions were measured by
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the immunohistochemistry method. Pearson’s chi-square test was utilized to analyze the association between FGFR1 expression
and disease characteristics. COX regression and Kaplan-Meier analyses were performed to evaluate the effect of FGFR1 on the
prognosis of ER-positive breast cancer. Results: The results showed that patients with higher FGFR1 expression were more likely to
have lymph node metastasis (P=0.012, »=0.186), and their ER levels were negatively associated with FGFR1 expression (P=0.011,
r==0.221). In univariate COX regression analyses, TNM stage, regional lymph node metastasis status, Ki-67 positive rate and
FGFR1 expression were correlated with the prognosis of ER-positive breast cancer. It was found by multiple factors analysis of
data that lymph node metastasis status (OR=1.744, 95%CI: 1.002-3.034, P=0.049) and Ki-67 positive rate (OR=1.882, 95%CI:
1.015-3.491, P=0.045) were independent prognostic factors for ER-positive breast cancer. Kaplan-Meier analysis showed that high
indicate FGFR1 expression was correlated with decreased overall survival (P=0.036). Conclusion: There was a significant negative
correlation between FGFR1 expression and ER level in ER-positive breast cancer, and high FGFR1 protein level was associated with
a poor prognosis.

[ Key words ] Breast cancer; Fibroblast growth factor receptor 1; Estrogen receptor-positive; Immunohistochemistry; Prognosis
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Tab.1 Disease characteristics of the study population

[n(%)]

Characteristic Case
TNM stage

I, o 143 (71.7)

] 41 (22.3)
Tumor size D/cm

<2 161 (87.5)

>2 23 (12.5)
Pathological stage

I, n 114 (62.0)

1 50(27.2)

Undetermined 20 (10.8)
Tumor type

Invasive ductal carcinoma 169 (91.8)

Other 15(8.2)
Lymph node metastasis

Positive 99 (53.8)

Negative 85 (46.2)
ER

1+ 77 (41.8)

2+ 83 (45.1)

3+ 24 (13.1)
PR

Negative 40 (21.7)

Positive 144 (78.3)
HER2

0, 1+ 163 (88.6)

2+ 7(3.3)

3+ 14 (8.1)
Ki-67

Low positive rate 69 (37.5)

High positive rate 115 (62.5)
P53

Negative 147 (79.9)

Positive 37(2.1)
FGFR1

Low expression 63 (25.0)

High expression 121 (75.0)
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Breast cancer tissue
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Fig.1 Representative sections of FGFR1 protein expression in

ER-positive breast cancer
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* (P=0.011) . #F—3@d Spearmanif] 543
BrZ s, FGFRI1RIEK -5 455 7% IEAH G
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Tab.2 Associations between FGFR1 expression and clinicopathological features of ER-positive breast cancer

Variable N FGFR1 expression - Ve P value r value
Low n (%) High n (%)
TNM stage 2237 0.132
[, 143 53 (37.1) 90 (62.9)
I 41 10 (24.4) 31(75.6)
Tumor size D/cm 0.169 0.681
<2 161 56 (34.8) 105 (65.2)
>2 23 7(33.4) 16 (69.6)
Pathological stage” 0.076 0.783
1,1 114 39 (34.2) 75 (65.8)
Iir 50 16 (32.0) 34 (68.0)
Lymph node metastasis 6.377 0.012 0.186
Negative 99 42 (42.4) 57 (57.6)
Positive 85 21(24.7) 64 (75.3)
PR 0.069 0.793
Negative 40 13 (32.5) 27 (67.5)
Positive 144 50 (34.7) 94 (65.3)
ER 8.954 0.011 -0.221
1+ 77 184 (23.4) 59 (76.6)
2+ 83 32 (38.6) 51(61.4)
3+ 24 13 (54.2) 11 (45.8)
HER2’ 1.055 0.304
Negative 163 57 (35.0) 106 (65.0)
Positive 14 3(21.4) 11 (78.6)
Ki-67 0.014 0.904
Low expression 69 24 (34.8) 45 (65.2)
High expression 115 39 (33.9) 76 (66.1)
p53 0.817 0.366
Negative 147 48 (41.8) 99 (58.2)
Positive 37 14 (40.5) 22 (59.5)

*: Twenty undetermined patients were excluded; “: Seven HER2 (2+) patients were excluded
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Tab.3 Prognostic factors of ER-positive breast cancer in COX

regression analysis

Characteristic OR (95% CI) P value
TNM stage
I, 1/ 2.172 (1.210-3.898)  0.009

Tumor size D/cm
<2,>2 1.391 (0.656-2.942)  0.389
Pathological stage
I, o/ 1.508 (0.834-2.727)  0.174
Lymph node metastasis

Negative/positive 2.078 (1.211-3.565)  0.008

ER
1+/2+ 0.791 (0.454-1.378)  0.408
1+/3+ 0.401 (0.140-1.148)  0.089
PR

Negative/positive 0.843 (0.452-1.574)  0.593
HER 2

Negative/positive 1.180 (0.368-3.786)  0.781

Ki-67

Low positive rate/high positive rate 2.509 (1.120-3.785)  0.020
P53

Negative/positive 1.436 (0.740-2.786)  0.284
FGFR1

Low expression/high expression  1.974 (1.043-3.633)  0.036
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Wi, AT B R A il RO L i EL A
FerAROL . Ki-67 MR MFGFR 1 H Ay FRIA S
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CI: 1.002~3.034, P=0.049 ) #11.882 (95% CI:
1.015~3.491, P=0.045) . M4k, RifsEikis A
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_r1FGFR1 low expression
"1 FGFR1 high expression
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Bl 2 FGFR1ZEHKTFSERMAEIREEEDEFRERNXR
Fig. 2 Kaplan-Meier analysis for overall survival in ER-positive

breast cancer patients, based on FGFRI1 protein level
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