
Abstract. Background: Non-small cell lung cancer (NSCLC)
remains a highly lethal disease worldwide and research for more
effective treatment strategies is ongoing. Identification of
molecular prognostic and predictive markers remains under
investigation with results that are often conflicting. Patients and
Methods: Seventy-three patients (n=73) with stage IB-IIIA
completely resected NSCLC who were postoperatively treated
with 6 cycles of paclitaxel and carboplatin from July 1998 to
September 2002 took part in this study. Most stage IIIA patients
subsequently received adjuvant radiotherapy. Cyclooxygenase-2
(COX-2), vascular endorhelial growth factor (VEGF),
dihydrodiol dehydrogenase (DDH), receptor-binding cancer
antigen expressed on SiSo cells (RCAS-1) and epidermic rrowth
factor receptor (EGFR/HER-1) expression were assessed
immunohistochemically; Heregulin family (HER1-4), VEGF
and p53 were analysed by RT-PCR. Results: Totally, 61 (84%)
men and 12 (16%) women with median age of 63 years and
median PS of 0 were included in the study. There were 18 stage
IB, 29 stage II and 26 stage IIIA patients. Sixty-seven samples
were available for immunohistohemistry. COX-2 expression was

detected in 24 patients (36%), VEGF in 14 (21%), RCAS1 in
31 (46%), DDH in 15 (22%). For EGFR, only 58 samples
were evaluated, 13 of which were positive (22%). Messenger
RNA expression data was only available for 60 patients; VEGF
was detected in 32 (53%), p53 in 30 (50%), EGFR in 35
(58%), HER2 in 4 (7%) and HER3 in 19 (32%). HER4 was
not detected in any sample. In the Cox analysis for overall
survival (OS) and disease-free survival (DFS), none of the
factors evaluated by IHC or RT-PCR reached statistical
significance. Conclusion: Even though the biomarkers tested
are expressed in a significant proportion of lung tumors, none of
them was found to be of prognostic significance in patients with
NSCLC. 

Non-small cell lung cancer (NSCLC) remains one of the
most challenging fields in oncology, as all therapeutic efforts
to date, including surgery, chemotherapy and radiotherapy,
have failed to achieve a major breakthrough in outcome. 

The role of adjuvant chemotherapy has risen in recent
years following the positive results of the International
Adjuvant Lung Trial (IALT), which showed that
postoperative treatment with platinum combined with vinca
alkaloid or etoposide offers a survival benefit of 4.1%
compared to surgery only (1).

The importance of identifying molecular prognostic factors
has been emphasized with the development of targeted
treatment, but for NSCLC the field remains open due to the
large volume of conflicting data. Eastern Cooperative
Oncology Group (ECOG) retrospectively evaluated the
patients of the randomized trial INT 0115 for prognostic and
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predictive significance of p53 and K-ras mutations (2). A
trend of borderline significance for K-ras mutations was
noted, but no statistically significant association could be
found between these markers and survival. The ALPI trial
also evaluated molecular markers for prognostic significance,
including K-ras mutation, p53 and Ki-67, but again no
statistical association was identified (3).

Based on this, the expression of selected molecular
markers was evaluated in a population of previously
untreated patients with completely resected stage IB-IIIA
disease, who received adjuvant chemotherapy with paclitaxel
and carboplatin and were regularly followed afterwards, so
that relapse and survival data were available. The selected
markers were cyclooxygenase-2 (COX-2), vascular
endothelial growth factor (VEGF), receptor-binding cancer
antigen expressed on SiSo cells (RCAS1), dihydrodiol
dihydrogenase (DDH) and HER1 (EGFR) were assessed by
immunohistochemistry (IHC). VEGF, p53, and Heregulin
family (HER1-4) were analysed by reverse transcriptase
polymerase chain reaction (RT-PCR). 

We decided to study DDH and RCAS1 based on initial
literature data supporting their prognostic significance in
NSCLC. COX-2, VEGF and Heregulin family were selected
for evaluation of prognostic significance and also for their
potential role in the context of targeted treatment for this
patient population.

Patients and Methods

Patient eligibility. Eligible patients for the protocol had completely
resected histologically confirmed NSCLC, age ≥18 years,
performance status (PS) ≤2 on the Eastern Cooperative Oncology
Group (ECOG) scale and stage IB (T2 N0), IIA (T1 N1), IIB (T2-3
N0-1) or IIIA (T1-3N1-2) tumours. The protocol was approved by the
Protocol Review Committee of the Hellenic Cooperative Oncology
Group (HeCOG) and the Institutional Review Board of AHEPA
University Hospital of Thessaloniki, Greece. All patients provided
a study-specific written informed consent. 

Paraffin tissue blocks or unstained slides for analysis of
prognostic factors were requested before study entry. Pretreatment
evaluation included medical history, a physical examination,
contrast-enhanced computed tomography scans of the chest and
abdomen, bone scan, electrocardiogram, full blood count (FBC)
and routine biochemistry. 

Study design. The study included all eligible patients who registered
in the participating centres between July 1998 and September 2002
and received adjuvant chemotherapy with paclitaxel and
carboplatin. The expression of the selected molecular markers was
tested for their relationship with disease-free survival (DFS) and
overall survival (OS).

Treatment plan. The chemotherapy regimen consisted of paclitaxel
175 mg/m2 over 3-hour infusion, followed by carboplatin at an area
under the curve (AUC) of 6 mgØmin/ml (according to the Calvert
formula), every 3 weeks for 6 cycles on an outpatient basis. Patients

with stage IIIA disease, after the completion of chemotherapy,
could receive mediastinal irradiation according to the protocol of
each center. 

Follow-up schedule. After completion of treatment, patients were
assessed with a post-treatment CT scan or X-ray and thereafter
followed up every three months for disease status and long-term
toxicity. Each visit included a physical examination, routine blood
tests and imaging (X-ray or CT scan). After the first year, patients
were seen every six months for five years or until disease
progression. The same schedule also applied for patients who had
prematurely interrupted treatment due to reasons other than
disease progression.

Immunohistochemistry. Paraffin-embedded tissue blocks were
collected from 67 of the 73 study patients after full surgical
resection of the tumour. These were analysed for expression of
COX-2, VEGF, RCAS1 and DDH (Figure 1). Sections (4 Ìm)
were processed using the NeXES automated system (Ventana,
Tucson AZ, USA). For DDH expression the Anti-Human DDH
mouse IgG monoclonal antibody (Abcam plc, Cambridge, UK) was
used (1:250 dilution) without pretreatment. COX-2 expression was
assessed using the Anti-Human COX-2 rabbit IgG Affinity Purified
polyclonal antibody (Assay Designs Inc., Ann Arbor, Michigan,
USA), 1:40 dilution. VEGF was assessed with an Anti-Human
VEGF mouse monoclonal antibody, (Neomarker, Medicorp Inc,
Montreal, Canada; 1:250 dilution). RCAS1 was assessed using the
Anti-Human RCAS1 mouse IgM monoclonal antibody (IBL,
Hamburg, Germany; 1:40 dilution).

Samples having 10% or more cells positive for cytoplasmic
staining were considered positive for COX-2 and DDH (Figure 1a,
d). The following scoring system was applied for evaluation of
staining for VEGF (Figure 1b)and RCAS1 (Figure 1c): a) Stain
intensity on cell cytoplasm, marked as: negative, (0); mild, (1);
moderate, (2) or strong, (3); b) Percentage of positively stained
cells marked as: <5%: 0, 5-24%: 1, 25-49%: 2, ≥50%: 3. Samples
with total scores of between 4 and 6 were considered positive.
Antigen retrieval was performed in a microwave oven for 15
minutes with citric acid for RCAS1, VEGF and COX-2.

Immunohistochemistry for EGFR was conducted as previously
described elsewhere (Figure 1e) (4). Anti-EGFR antibody clone
31G7 (Zymed Laboratories Inc., South San Francisco CA, USA) was
used at a dilution of 1:50 and detected using the labeled streptavidin-
avidin-biotin method. Positive control sections of breast carcinoma
were included. Immunoreactivity for EGFR was evaluated using a
four-tier score system (5). Tumors showing a score of 0-1 were
marked as negative and 2-3 were marked as positive.

Reverse transcriptase-polymerase chain reaction (RT-PCR). Sixty
paraffin blocks were available for mRNA extraction and RT-PCR
analysis. RNA was extracted using QIAamp® RNA Blood Mini Kit
and purified using an Oligotex mRNA Mini Kit (QIAGEN GmbH,
Hilden, Germany) according to the manufacturer’s instructions
following deparaffinization of paraffin embedded tumor biopsy
samples consisting of >75% tumor cells as previously described
elsewhere (6). Complementary DNA was transcribed from 2 Ìg of
tRNA with 500 U M-MuLV Reverse Transcriptase (New England
Biolabs Inc, Beverly, MA USA) according to the manufacturer’s
recommendations. All primer pairs used in PCR analysis are shown
in Table I.
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EGFR (Acc No: NM 005228) and glyceraldehyde-3-phosphate
dehydrogenase (GAPD) (Acc No: NM 002046) were amplified
from cDNA using a nested PCR approach. Cycling conditions were
94ÆC x 5 min; 30 cycles of 94ÆC X 30 sec, 53ÆC X 30 sec, 72ÆC X
30 sec; followed by one cycle of 72ÆC X 5 min. EGFR was scored
on the basis of detectable expression of EGFR in the presence of
GAPD.

PCR conditions for HER2, HER3, HER4, VEGF and p53 were
as described for EGFR. 

Statistical analysis. Overall survival (OS) was estimated from the
registration date to the date of last follow-up or until the patient's

death. DFS was deemed as the time between registration date and
documentation of progression clinically and/or radiologically.
Patients who discontinued treatment for any reason were
considered at that time as having disease progression.

The Kaplan-Meier method (7) was used to calculate DFS, median
follow up, and survival curves. The survival status of all patients was
updated in November 2005. Fisher’s exact test was used to compare
the results from the immunohistochemical and RT-PCR analyses for
each marker between patients with squamous cell carcinoma (SCC)
and adenocarcinoma. Cox regression analysis was performed in
order to identify the factors that had a significant effect on patients’
survival and DFS (8). Variables included in this analysis were: age,
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Figure 1. Immunohistochemical expression of (a) COX-2
(adenocarcinoma, original magnification x10), (b) VEGF (SCC, original
magnification x4), (c) RCAS1 (adenocarcinoma, original magnification
x20), (d) DDH (SCC, original magnification x10) and (e) EGFR (SCC,
original magnification x20) in the tumors of patient with NSCLC.



tumour grade (I + II vs. III), stage (IB + II vs. IIIA), histological
type (SCC vs. adenocarcinoma + large cell + neuroendocrine),
COX-2IHC (negative vs. positive), RCAS1IHC (negative vs. positive),
DDHIHC (negative vs. positive), VEGF (negative vs. positive),
EGFRIHC (negative vs. positive), VEGFRT-PCR (negative vs.
positive), p53RT-PCR (negative vs. positive), Heregulin familyRT-PCR

independently and combined (negative vs. positive). 

Results

Patient characteristics. Seventy-three patients were enrolled
in the clinical study, 61 men and 12 women, with median
age 63 years (range 44-76). Fifty-seven had been smokers.
Squamous cell carcinoma was the most common histological
type (41 of 73, 56%). Surgical procedures for complete
resection included lobectomy or pneumonectomy and
mediastinal lymph node sampling. The majority had a
performance status of 0 (ECOG) and their post-surgical
staging was as follows: 18 stage IB, 29 stage II and 26 stage
IIIA patients. Detailed patient characteristics are shown in
Table II.

Treatment. Sixty patients completed treatment as per
protocol. In the remaining 13 patients (pts), treatment was
interrupted due to voluntary withdrawal (5 pts), non-fatal
toxicity (3 pts), progressive disease (2 pts) and doctor’s
decision (1 pt), death following early progression (1 pt) and
transfer of care to other hospital (1 pt). A total of 391 cycles
was delivered, 94% of them in full dose (Table III). Twenty-
two patients were irradiated to the mediastinum according
to each centre’s protocol after completion of chemotherapy.
Most of them were stage IIIA.

There were no treatment-related deaths. The most
common toxicities are shown in Table IV. 

Immunohistochemistry. Immunohistohemically, COX-2
expression was detected in 24/67 patients (36%), VEGF in
14/67 (21%), RCAS1 in 31/67 (46%), DDH in 15/67 (22%)
and EGFR in 13/58 (22%) patients. Results from the
immunohistochemistry analysis for the molecular markers
of squamous cell carcinomas vs. adenocarcinomas are shown
in Table V. No significant differences were identified
between the two groups. 

RT-PCR. VEGF was detected in 32 (53%) patients, EGFR
was positive in 35 patients (58%), HER2 in 4 (7%), HER3
in 19 (32%), HER4 in 0 (0%), and p53 in 30 (50%) patients.
Results of the RT-PCR analysis for SCC and
adenocarcinomas are shown in Table VI. Positive VEGF
was more common in SCC tumors (68% vs. 34%, p=0.030).
All other markers were similarly distributed between SCC
and adenocarcinomas. Patients that had 2+/3+ score by
EGFRIHC were all positive by RT-PCR.

With respect to VEGF, 32 patients (53%) were positive
by RT-PCR. There was no direct association between
VEGFIHC and VEGFRT-PCR. 

Survival. After a median follow-up of 60.2 months (range
2.2-86.5+), 47 (64%) patients had relapsed and 42 (58%)
had died. Distribution of deaths by stage was 9 of the 18
stage I patients, 16 of 29 stage II and 17 of 26 stage IIIA
patients. Median survival by stage was 68.3 months (range
12.4-86.5+) for the IB group, 43.2 months (range 2.6-84.4+)
for the stage II group and 27.0 months (range 2.0-85.2+) for
stage IIIA patients.

Cause of death was NSCLC (34 pts), cardiac disease (6
pts), sudden death (1 pt) and unknown (1 pt). Three
patients were lost to follow-up. The median OS was 40.0
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Table I. Primer pairs used in PCR analysis.

Outer Inner

Forward Reverse Forward Reverse

EGFR GATGTAGACGC CTATCAATGCAA GATGAGGTAC GAGTTGATCAT
AGATAGTCGC GCCACGGTGG TCGTCGGCATC CGAATTCTCCAA

GAPD TTCTGGGTGGCA TTCTGGGTGGCA GCTTGTCATCAA CATGAGTCCTT
GTGATGGC GTGATGGC TGGAAATCCC CCACGATACC

HER-2 5’-CTGCTGAACTGG 5’-TGCGGGAGAATT 5’-GGCCGACATTCA 5’-TGGACATTGACG
TGTATGCAG-3’ CAGACACCAA-3’ GAGTCAATCA-3’ AGACAGAGTA-3’

HER- 3 5’-GGCTAGTATCC 5’-CTTGAGGAAC 5’-GTTGGGCGAATGTT 5’-CCTGATGATA
AGATGATGGAC-3’ ATGGTATGGTGC-3’ CTCATCAA-3’ AGCAGCTGCTATA-3’

HER- 4 5’-GGATGATTGATG 5’-CTACTGTCCTCTTG 5’-GATGGATGCTGAG 5’-CACAGACACTC
CTGACAGTAG-3’ GACATGG-3’ GAGTACTTG-3’ CTTGTTCAGCA-3’

VEGF 5’-CAGCACATAG 5’-CGATCGTTCAGTAT 5’-CAGCACAACAAAT 5’-CAAGTACGTTC
GAGAGATGAGC-3’ CAGTCTTTC-3’ GTGAATGCAG-3’ GTTCGTTTAACTC-3’

p53 5’-CTACAAGCAGTC 5’-CTGGGCATCCT 5’-CATTCAGCTCTCGGA 5’-TGTGCCTGTCC
ACAGCACATG-3’ TGAGTTCCAA-3’ ACATCTCGAA-3’ TGGGAGAGA-3’



months (range, 2.0-86.5+), while the median DFS was 21.3
months (range, 1.5-86.5) (Figure 2). Survival rates at 1, 2
and 3 years were 83%, 67% and 57% respectively.

No statistically significant differences were seen with
respect to OS for Heregulin family positive patients, or for
patients classified as positive by combining data on
EGFRIHC and EGFRRT-PCR.

In the Cox analysis for OS and DFS, none of the factors
evaluated by IHC or RT-PCR reached statistical significance. 

For patients positive for VEGF by either or both
methods the OS was poorer than those negative for
expression, indicating a non-significant trend for worse
prognosis for patients expressing VEGF.

Discussion

We performed this study to analyse selected molecular
markers for prognostic significance in a group of patients
enrolled in a clinical protocol for adjuvant treatment, who
were planned to have regular follow-ups, so that relapse and

Timotheadou et al: Biomarker Evaluation in NSCLC

4485

Table II. Selected patient and tumour characteristics.

¡ 73

Age (years)
Median 63
Range 44-76

PS
Median 0
Range 0-2

N %

Gender
Men 61 84
Women 12 16

Stage
IB 18 25
II 29 40
IIIA 26 35

T classification 
T1 6 8
T2 57 78
T3 10 14

N classification 
N0 20 27
N1 30 41
N2 23 31.5

Histologic type
SCC 41 56
Adenocarcinoma 22 30
Large cell 9 12

Neuroendocrine 1 1
Type of surgery

Pneumonectomy 37 51
Lobectomy 36 49

History of smoking
Yes 57 78
No 14 19
Unknown 2 3

Grade 
I 5 7
II 36 49
III 32 44

Laterality
Right lung 47 64
Left lung 26 36

PS: Performance status; SCC: squamous cell carcinoma.

Table III. Selected treatment characteristics.

N 73
Number of cycles delivered 391
% of cycles at full dosea 94
Median duration between cycles 21
% cycles delayedb 17

P Cp

Cumulative dose (mg/m2)
Planned 1050
Median delivered 1042 3305

DI
Planned 58
Median delivered 58

Median relative DI 1.0

a≥90% of the dose defined in the protocol; b>21 days. P, paclitaxel;
Cp, carboplatin; DI, dose intensity (mg/m2/week).

Table IV. Incidence (%) of various toxicities (WHO) (39).

Grade (N=73)

1 2 3 4

Anemia 15 (20.5) 5 (7) 2 (3)
Neutropenia 1 (1) 7 (10) 10 (14) 5 (7)
Thrombocytopenia 5 (7) 1 (1) 1 (1)
Nausea/vomiting 14 (19) 10 (14) 1 (1)
Stomatitis 2 (3) 1 (1)
Diarrhea 2 (3) 1 (1)
Infection 3 (4) 8 (11)
Myalgias/arthralgias 18 (25) 13 (18) 1 (1)
HSRa 8(11) 8 (11)
Constipation 7 (10) 7 (10)
Fatigue 11 (15) 5 (7)
Peripheral neuropathy 26 (36) 28 (38) 2 (3)
Anorexia 3 (4) 2 (3)
Gastritis 3 (4)
Dizziness 4 (5.5) 1 (1)

Alopecia was universal; ahypersensitivity reactions.



survival data would be available for statistical processing.
Literature data for prognostic markers in the early stage
setting is still quite controversial, with patient numbers being
relatively small and inadequate to reach statistical significance.
Moreover, many studies focus on specific early stage NSCLC
cases undergoing complete resection and no details of further

treatment, if any, are given. The development of targeted
treatment strategies during the recent years has accentuated
the importance of establishing molecular criteria to select
patients more likely to benefit from certain agents.
Furthermore, agents like the EGFR tyrosine kinase inhibitors
gefitinib or erlotinib have been widely tested in advanced
NSCLC with moderate results, while no data are available for
their impact on early stage disease. 

COX is a key enzyme involved in the prostanoid synthesis
from arachidonic acid. It has significant role in many
inflammatory processes and can be upregulated by several
tumor promoters. Its prognostic value in completely
resected non-small cell lung tumors has been widely
investigated, with significant variability in reported results.
It has been found to correlate strongly with shorter DFS
and OS in patients with stage I disease (9, 10). Also,
increased incidence in COX-2 expression has been reported
in well- differentiated adenocarcinomas in contrast to
poorly differentiated ones (11) and in invasive
adenocarcinomas with positive lymph nodes, suggesting a
possible role of COX-2 in enhancing the metastatic
potential of primary tumors (12). In a series of 259 patients
with completely resected NSCLC, COX-2 was identified as
independent prognostic factor for overall survival in the
stage I and II patients (13), while other investigators only
reported borderline significance (14). Its participation in the
angiogenic process has also been evaluated in a study
showing a potential impact on survival in patients with co-
expression of COX-2 and VEGF, implying a role for COX-
2 inhibitors as antiangiogenic agents in the treatment of
NSCLC (15). However, the detrimental effects of currently
available COX-2 inhibitors on the cardiovascular system as
seen in previous trials have placed serious limitations on any
relevant clinical research (16, 17). 
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Table V. Results from immunohistochemical analysis in squamous cell
carcinomas (SCC) and adenocarcinomas.

SCC Adenocarcinoma
(N=39) (N=18)

N % N % P-valuea

COX-2
Negative 28 72 9 50 0.140
Positive 11 28 9 50

VEGF
Negative 30 77 15 83 0.734
Positive 9 23 3 17

RCAS1
Negative 24 62 9 50 0.565
Positive 15 38 9 50

DDH
Negative 29 74 17 94 0.146
Positive 10 26 1 6

EGFR
Negative 23 70 12 80 0.739
Positive 10 30 3 20

aFisher’s exact test. 

Table VI. Results from RT-PCR analysis in squamous cell carcinomas
(SCC) and adenocarcinomas.

SCC Adenocarcinoma
(N=35) (N=15)

N % N % P-valuea

EGFR
Negative 13 37 7 47 0.140
Positive 22 63 8 53

HER2
Negative 33 94 14 93 0.999
Positive 2 6 1 7

HER3
Negative 25 71 9 60 0.514
Positive 10 29 6 40

VEGF
Negative 11 32 10 66 0.030
Positive 24 68 5 34

P53
Negative 14 40 9 60 0.228
Positive 21 60 6 40

aFisher’s exact test.

Figure 2. Kaplan-Meier curve of disease-free survival (DFS, median: 21.3
months) and overall survival (OS, median: 40 months) of all patients
included in the study.



RCA-S1 is expressed on human cancer cells and acts as
a ligand for a putative receptor on peripheral lymphocytes.
It has been shown to inhibit the in vitro growth of receptor-
expressing cells and to induce apoptosis, potentially
contributing to the ability of tumour cells to evade host
immune surveillance. It has been investigated in several
types of human cancer and is indicated as an independent
prognostic factor in gastric cancer (18), invasive ductal
breast cancer (19) and lung adenocarcinoma (20). In the
latter study, RCAS1-positive patients had significantly
shorter survival compared to the negative ones. Another
study identified a strong association with pathological
staging, tumour differentiation and survival (21).

DDH is involved in the metabolism of polycyclic aromatic
hydrocarbons in the liver and is rarely detected in normal
lung tissue. This activity might suggest an association with
carcinogenesis and disease progression. It has been evaluated
in limited numbers of patients and the initial data seem to
support further investigation. Low expression has been
correlated with significantly lower incidence of early
recurrence and distant metastases and longer overall survival
(22). In another study, overexpression was significantly higher
in male patients and in SCC histologies with low DDH
expression correlating with a more favourable outcome (23).

VEGF is a multifunctional cytokine with potent
angiogenic, mitogenic and vascular permeability-enhancing
activity specific for endothelial cells (24, 25). By binding to
specific tyrosine kinase receptors of the endothelial cells it
promotes neovascularization. It has been investigated in
several tumours and identified as significant prognostic
factor in breast (26) and gastric carcinoma (27). In NSCLC
patients (28), high VEGF expression has been found to
correlate with significantly lower survival rate. Other studies
have focused on early stage disease and identified VEGF as
significant factor in co-expression with microvascular density
(MVD) assessed by CD34 (29) or specifically assessed T1
adenocarcinomas and showed prognostic significance of
VEGF-C expression (30). 

The expression of the Heregulin family receptors (HER1-
4) has been widely investigated in solid tumors including
NSCLC and, following the development of targeted agents
such as the monoclonal antibody trastuzumab and the small
molecule TK inhibitors gefitinib and erlotinib, efforts
subsequently focused mainly on HER- 1 and -2. There are
conflicting data in the literature reporting HER- 2
expression as a significant prognostic factor (31), as non-
significant (32) or as a sex-related prognostic factor in
women with NSCLC (33). A 2005 meta-analysis concluded
that overexpression is a significant adverse prognostic
factor. However, the fact that several trials finding no
significance were excluded as not fulfilling the meta-analysis
criteria is pointed out by the authors as a potential
confounding factor (34). 

In contrast to breast cancer, there has been no association
either between immunohistochemical overexpression and
gene amplification assessed by fluorescent in situ
hybridization (FISH), or between HER2 positivity and
response to treatment with trastuzumab (35). The literature is
very limited regarding the role of HER3 and -4, but there are
older data reporting HER3 as adverse prognostic factor in
advanced NSCLC (36). Among our patients we found high
expression of EGFR (HER1) (63.3%), low HER2 (5%),
HER3 in about one-third (33.3%) and no sample expressing
HER4. 

There was no significant correlation of any of the studied
markers with rate of recurrence or overall survival. 

Documentation of the predictive value of the EGFR
mutations for response to gefitinib has triggered further
research for more growth factor gene mutations and their
potential clinical impact (37, 38). Our group has studied the
incidence of EGFR mutations in this patient population and
identified several new somatic ones, but they do not seem
to confer any prognostic significance (4). 

Conclusion

In contrast to the literature, we could not identify any
significant correlation between the investigated molecular
markers and survival. The limited number of patients and
differences in patient selection, methodology or
interpretation of the results might all account for this
discrepancy. As both experience and literature data increase,
it becomes more and more evident that tumor signaling
pathways are rather complex and it is unlikely that tumor
growth can be inhibited by blocking one pathway only.
Identification of concurrent expression of large numbers of
genes in the form of a tumor "profile" and assessment of their
prognostic significance in this setting seems to be more
promising as compared to study of isolated markers, in an
effort to design more rational and effective treatments for the
NSCLC patients.
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