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Short Communication 

Prognostic Value of Basic Fibroblast Growth Factor 
and Its Receptor (FGFR-1) in Patients with 

Non-small Cell Lung Carcinomas 

M. Volm, R. KoomPgi, J. Mattern and G. Stammler 

German Cancer Research Center, Department of Oncological Diagnostics and Therapy, 
Im Neuenheimer Feld 280, 69120 Heidelberg, Germany 

Tumour specimens of 206 patients with untreated non-small cell lung carcinomas (NSCLC) were 
analysed immunohistochemically for the expression of the basic fibroblast growth factor (bFGF) 
and for its receptor (FGFR-1, Flg). Seventy of the tumours showed weak expression, 109 moderate 
and 27 high expression of bFGF. Thirty-eight tumours had low expression of FGFR-1, 116 had mod- 
erate and 52 cases high expression. Patients with high FGFR-1 expression had significantly shorter 
survival times than patients with weak or moderate expressions (Z’ C 0.05), but there was no signifi- 
cant correlation between bFGF expression and patient survival. The results of the multivariate 
analysis demonstrated that FGFR-1 in the presence of stage is not an independent prognostic factor. 
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INTRODUCTION 
BASIC FIBROBLAST growth factor (bFGF) and its receptor 
FGFR-1 (Flg) are involved in proliferation, differentiation, 
and angiogenesis [l] . Nanus and associates determined the 
expression of bFGF in renal cancers and found that patients 
whose renal cell carcinoma expressed bFGF had shorter 
survival times [2]. Ohta and associates [3] examined the ex- 
pression of bFGF and its receptor by immunohistochemistry 
in pancreatic ductal adenocarcinomas and found that low 
expression of the receptor was significantly associated with a 
longer post-operative survival as compared with high 
FGFR-1 expression, whereas there was no significant differ- 
ence in survival between the low and high bFGF expression 
groups. 

The role of bFGF in the human lung has not been 
studied in detail yet. Therefore, in the present investigation, 
we examined bFGF and FGFR-1 in human non-small cell 
lung carcinomas by immunohistochemistry and determined 
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the relevance of this growth factor system to prognosis of 
patients with non-small cell lung carcinomas (NSCLC). 

PATIENTS AND METHODS 
206 patients with previously untreated NSCLC were 

entered into the study. The tumours were resected com- 
pletely. All patients were staged at the time of surgery. The 
classification of the stage (pTNM) was made according to 
the guidelines of the American Joint Committee for Cancer 
Staging and End Results Reporting [4]. Of the 206 patients, 
56 had stage I or II, and 150 had stage III tumours. The 
morphological classification of the bronchogenic carcinomas 
was based on the WHO study [5] and comprised 114 epi- 
dermoid carcinomas, 60 adenocarcinomas, and 32 large cell 
carcinomas. The age distribution of the patients (185 men, 
21 women) included 120 patients younger than 60 years 
and 86 older than 60 years. 78 patients did not have lymph 
node involvement, whereas 127 patients had lymph node 
involvement (one patient could not be defined). 144 
patients were treated only by surgical procedures, 26 
patients were additionally treated by cytotoxic drugs, and 36 
patients (mainly epidermoid carcinomas) were treated with 
irradiation. The additional radiation treatment and chemo- 
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therapy had no significant effect on the survival time of the 

patients (P= 0.24). Follow-up data were obtained through 

hospital charts and correspondence with the referring phys- 

icians. The survival times were determined from the day of 

surgery. The minimum follow-up time was 5 years. 

The biotin-streptavidin method previously described was 

used for the detection of bFGF and FGFR-1 [6-81. 

Staining for bFGF was carried out using a rabbit polyclonal 

antibody raised against a peptide corresponding to amino 

acids 40-63, mapping within the amino terminal region of 

human bFGF (Santa Cruz Biotechnology, Heidelberg, 

Germany) [9]. Flg (C-15) is also an affinity-purified rabbit 

polyclonal antibody raised against a peptide corresponding 

to amino acids 808-822, mapping at the COOH terminus 

of human FGFR-1 (Flg; Santa Cruz Biotechnology) [lo]. 
Flg specifically recognises the FGFR-1 receptor and is not 

cross-reactive with FGFR-2, FGFR-3 or FGFR-4. Three 

observers independently evaluated the results of immuno- 

histochemical staining without knowledge of the clinical 

data of each patient. For evaluation of protein expression, a 

score corresponding to the sum of (a) percentage of positive 

cells (0 = 0% immunopositive cells; 1 = <25% positive 

cells; 2 = 26650% positive cells; and 3 = >50% positive 

cells) and (b) staining intensity (0 = negative; 1 = weak; 

2 = intermediate; 3 = strong) was established. The sum 

a + b reached a maximum score of 6. Scores of O-2 were 

regarded as low, scores 3 and 4 as moderate, and scores 5 

and 6 as strong. 

Life table analyses according to Kaplan and Meier were 

performed for overall survival. The groups were compared 

by log-rank tests. The prognostic influence of clinical and 

molecular parameters was assessed by multivariate re- 

gression methods (Cox model) as described by Byar [l 11. 

The inter-relationships of clinical and immunohistochemical 

data were assessed statistically by using Fisher’s Exact test. 

Figure 1. Typical immunohistochemical staining for (a) 
bFGF and (b) FGFR-1. 
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Figure 2. Survival curves (Kaplan-Meier estimates) of 
patients with NSCLC subdivided according to FGFR-1 (Flg) 

expression. 

RESULTS 
In the present investigation, tumour specimens of 206 

patients with previously untreated NSCLC were analysed 
immunohistochemically for expression of basic fibroblast 
growth factor (bFGF) and its receptor FGFR-1 (Flg) 
(Figure 1). The purpose of the analysis was to find out 
whether these factors are additional prognostic factors for 
the patients’ survival. 

The prognosis of patients with NSCLC is largely deter- 

mined by the stage of disease and this was confirmed by the 
present study (PC 0.001; data not shown). Nodal involve- 
ment is a well-known prognostic factor and its significance 
was also clearly established in our study (PC 0.001; data 
not shown). The histological type was only of weak prog- 
nostic value. 

Of the 206 tumours investigated, 70 (34%) showed a 
weak, 109 (53%) a moderate, and 27 (13%) a high ex- 
pression of bFGF. Low FGFR-1 expression was found in 
38 tumours (19%), moderate expression in 116 tumours 
(56%) and high expression in 52 cases (25%). 

Patients with a high expression of the FGFR-1 had sig- 

nificantly shorter survival times than patients with weak or 
moderate expression. The median survival time for patients 
with weak expression was 77 weeks, for patients with mod- 
erate expression 88 weeks and for patients with high ex- 
pression 41 weeks (P= 0.025). In contrast, there was no 
correlation between expression of bFGF and survival 
(P= 0.67). 

Figure 2 shows the survival curves of the patients grouped 
according to the expression of FGFR-1. There was a signifi- 
cant difference in survival between the groups of patients 
with low or moderate and strong expression of FGFR-1. 
The results of the multivariate analysis (Cox regression 
model) demonstrated that FGFR-1 in the presence of the 
stage is not an independent prognostic factor for the survival 
of patients with NSCLC (stage: P = 0.002; FGFR-1: 
P = 0.36). 

DISCUSSION 
We found that NSCLC patients with a high expression of 

FGFR-1 had significantly shorter survival times than 
patients with weak or moderate expression. In contrast, 
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there was no inter-relationship between expression of bFGF 

and patients’ survival. This finding is in agreement with 
data reported by Ohta and associates [3]. These authors 
examined immunohistochemically the expression of bFGF 
and FGFR-1 in 32 pancreatic adenocarcinomas and found 
that low FGFR-1 expression was significantly associated 
with a longer survival, whereas there was no notable differ- 
ence in survival with bFGF expression. In our investigation, 
we found that there was a significant correlation between 
FGFR-1 expression and stage and the result of the multi- 

variate analysis clearly demonstrates that FGFR-1 is not an 
independent prognostic factor for the survival of patients 
with non-small cell lung carcinomas. These data show 
that it would be premature to use the expression of bFGF 
and FGFR-1 as prognostic markers for non-small cell lung 
carcinomas. 
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