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Editorial

New challenges for laboratory diagnostics in
non-small cell lung cancer
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Lung cancer is still one of the challenges in medicine
with major impact on society. With an estimated incidence of 1.35 million new cases worldwide each year it
accounts for one of the most frequent cancer diseases.
With an estimated mortality of 1.18 million deaths per
year, it constitutes one of the most deadly cancer entities [1,2]. The tremendous influence of tobacco smoking is widely recognized which has led to various national anti-smoking campaigns [3–5]. During recent
years, mortality rates among men could be reduced
considerably after a huge increase during the post-war
decades while it reached a plateau phase in women.
In the latter group, the dramatic increase occured with
some delay, starting in the 1970ies [1,4]. Concerning histological subtyping, non-small cell lung cancer
(NSCLC) is the more frequent variant (about 80% of all
lung cancers). Unfortunately it is often only detected
in late stages of disease (about 80%) when tumor has
already spread locally or systemically and cannot be
cured by surgical means anymore [6,7]. Screening programs by imaging and biochemical methods have tried
to increase the detection rates of early stage cancers,
however, they have lacked medical and / or economical
efficiency so far [3,8].
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Being confronted with rather poor one-year survival rates of 20% in NSCLC stage IIIb and 5% in
stage IV disease, efforts to improve efficacy of systemic therapies have been little successful for many
years. However, some moderate progress has been
achieved during the recent decade by identifying new
radiochemotherapeutic strategies and introducing new
biological drugs enabling second and third-line treatments in due course [8–10]. Those developments created new challenges for lung cancer diagnostics for both
the imaging and the biochemical part, respectively.
As circulating biomarkers are abundantly released by
lung cancer disease, potentially indicate cancer growth
at an early time point, can predominantly be assessed
by non-invasive means and therefore lend themselves
for serial measurements, and are economic as compared to other diagnostic approaches, they are promising tools which might be helpful for supporting an effective diagnosis, estimating of prognosis and therapy
monitoring of patients suffering from lung cancer.
Although the course of disease in patients with
NSCLC is often quite limited, there are plenty of indications circulating biomarkers can be used for (FIGURE): Supporting the diagnosis would be relevant in
case of suspicious symptoms or findings in medical
imaging. However, there are also many attempts to apply markers in the non-symptomatic stage for screening
purposes. At time of diagnosis, further information is
needed concerning the histological subtyping and the
estimation of prognosis which are highly relevant for
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Fig. 1. Indications for the use of circulating biomarkers during the course of cancer disease. During the course of cancer disease, circulating
biomarkers are relevant for establishing primary diagnosis, histological subtyping, and prognosis which enables stratification for individual
treatment strategies. In the further follow up, they play a role in therapy monitoring during primary (OP = surgery) and adjuvant therapy as
well as during systemic cytotoxic therapies (CTx). For detection of recurrent disease, interpretation of relative changes from individual baseline
values is required. Often biomarkers (BM) reveal recurrences earlier than imaging techniques (IM) with a lead time of several weeks or months.
In the advanced setting, biomarkers provide clinically relevant information concerning prognosis the prediction of respone to therapy.

the selection of the appropriate primary treatment strategy as well as for potential adjuvant therapies. Currently the differentiation between small and non-small
cell lung cancer is crucial to stratify the patients for
systemic or potentially surgical approaches. Further
differentiations between adenocellular and squamous
cellular cancers might be relevant in future for the stratification to some biological therapies [8–10]. After primary therapy, circulating biomarkers are important for
the early detection of recurrent disease. Thereby the
kinetics of marker concentrations interpreted rather by
the relative changes from the individual baseline values than crossing any reference values will be of highest relevance and often reveal recurrent disease earlier (BM) with a lead time of several weeks or months
as compared to imaging techniques (IM; 11). In the
advanced setting, biomarkers should provide information concerning the biology of the tumor, the prediction
of respone to therapy, the prognosis and, when measured during the follow up of the treatment applied, the
monitoring of the actual therapy efficacy (FIGURE).

In this special edition on circulating biomarkers in
NSCLC, we first introduce into the clinical situation of
the disease from the view of a thoracic oncologist [12]
and demonstrate the potential relevance of biomarkers
in occupational medicine for screening purposes, particularly in silicosis patients with high risks of developing lung cancer [13,14]. A further contribution highlights the role of circulating biomarkers for the diagnosis and differential diagnosis in lung cancer patients
suggesting a rationale and effective procedure in case
of specific symptoms or suspicious findings [15]. The
utility of biomarkers for the estimation of prognosis is
then discussed for the early and the advanced stages of
NSCLC [16]. A special focus is spotted on the use of
circulating biomarkers on the therapy monitoring during local and systemic therapy as well as on the follow up after therapy in order to early detect recurrences
of the cancer disease [17]. The potential of apoptotic
biomarkers as well as of circulating nucleic acids in
plasma and serum (CNAPS) which currently are under
investigation and might open some views on possible
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future diagnosics are presented in the following contributions [18,19]. Finally, the current recommendations on the sensible use of lung biomarkers reflected
by international guidelines [20] are demonstrated [21].
We hope to have assembled a broad picture of the
relevance of circulating biomarkers in NSCLC disease
mirroring the present knowledge in this field and suggest practical procedures for the modern laboratory diagnostics of patients suffering from NSCLC.

References
[1]
[2]
[3]
[4]

[5]

[6]
[7]

[8]

A. Jemal, R. Siegel, E. Ward, Y. Hao, J. Xu and M.J. Thun,
Cancer statistics 2009, CA Cancer J Clin 59 (2009), 225–249.
D.M. Parkin, F. Bray, J. Ferlay and P. Pisani, Global Cancer
Statistics 2002, CA Cancer J Clin 55 (2005), 74–108.
J.L. Mulshine and D.C. Sullivan, Lung cancer screening, N
Engl J Med 352 (2005), 2714–2720.
A. Jemal, M.J. Thun, L.A. Ries, H.L. Howe, H.K. Weir, M.M.
Center, E. Ward, X.C. Wu, C. Eheman, R. Anderson, U.A.
Ajani, B. Kohler and B.K. Edwards, Annual report to the
nation on the status of cancer, 1975–2005, featuring trends in
lung cancer, tobacco use, and tobacco control, J Natl Cancer
Inst 100 (2008), 1672–1694.
D.T. Levy, A. Hyland, C. Higbee, L. Remer and C. Compton, The role of public policies in reducing smoking prevalence in California: results from the California tobacco policy
simulation model, Health Policy 82 (2007), 167–185.
C.F. Mountain, Revisions in the international system for staging lung cacner, Chest 111 (1997), 1710–1717.
P. Goldstraw, J. Crowley, K. Chansky, D.J. Giroux, P.A.
Groome, R. Rami-Porta, P.E. Postmus, V. Rusch and L. Sobin,
International Association for the Study of Lung Cancer International Staging Committee; Participating Institutions. The
IASLC Lung Cancer Staging Project: proposals for the revision of the TNM stage groupings in the forthcoming (seventh)
edition of the TNM Classification of malignant tumours, J
Thorac Oncol 2 (2007), 706–714.
R.F. Ozols, R.S. Herbst, Y.L. Colson, J. Gralow, J. Bonner,
W.J. Curran, Jr, B.L. Eisenberg, P.A. Ganz, B.S. Kramer, M.G.
Kris, M. Markman, R.J. Mayer, D. Raghavan, G.H. Reaman,
R. Sawaya, R.L. Schilsky, L.M. Schuchter, J.W. Sweetenham,
L.T. Vahdat and R.J. Winn, American Society of Clinical Oncology. Clinical cancer advances 2006: major research advances in cancer treatment, prevention, and screening – a report from the American Society of Clinical Oncology, J Clin

[9]

[10]

[11]
[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

121

Oncol 25 (2007), 146–162.
D.G. Pfister, D.H. Johnson, C.G. Azzoli, W. Sause, T.J. Smith,
S. Baker, Jr., J. Olak, D. Stover, J.R. Strawn, A.T. Turrisi
and M.R. Somerfield, American Society of Clinical Oncology
treatment of unresectable non-small-cell lung cancer guideline: update 2003, J Clin Oncol 22 (2004), 330–353.
D.S. Ettinger, G. Bepler, R. Bueno, A. Chang, J.Y. Chang,
L.R. Chirieac, T.A. D’Amico, T.L. Demmy, S.J. Feigenberg,
F.W. Grannis, Jr., T. Jahan, M. Jahanzeb, A. Kessinger, R.
Komaki, M.G. Kris, C.J. Langer, Q.T. Le, R. Martins, G.A.
Otterson, F. Robert, D.J. Sugarbaker and D.E. Wood, National Comprehensive Cancer Network (NCCN). Non-small cell
lung cancer clinical practice guidelines in oncology, J Natl
Compr Canc Netw 4 (2006), 548–582.
A. Schalhorn, H. Fuerst and P. Stieber, Tumor markers in lung
cancer, J Lab Med 25 (2001), 353–361.
A. Tufman and R.M. Huber, Biological markers in lung cancer:
a clinician’s perspective, Cancer Biomark 6 (2010), 123–135.
J. Schneider, Detection of lung cancer in silicosis patients
using a tumor marker panel, Cancer Biomark 6 (2010), 137–
148.
J. Schneider, Early detection of lung cancer – comparison
of computed tomography, cytology and fuzzy-based tumor
markers panels, Cancer Biomark 6 (2010), 149–162.
Molina et al., Diagnostic relevance of circulating biomarkers
in patients with lung cancer, Cancer Biomark 6 (2010), 163–
178.
S. Holdenrieder, D. Nagel and P. Stieber, Estimation of prognosis by circulating biomarkers in patients with non-small cell
lung cancer, Cancer Biomark 6 (2010), 179–190.
Barak et al., Relevance of circulating biomarkers for the therapy monitoring and follow-up investigations in patients with
non-small cell lung cancer, Cancer Biomark 6 (2010), 191–
196.
S. Holdenrieder et al., Circulating apoptotic markers in the
management of non-small cell lung cancer, Cancer Biomark
6 (2010), 197–210.
M. Fleischhacker and B. Schmidt, Free circulating nucleic
acids in plasma and serum (CNAPS) – useful for the detection
of lung cancer patients? Cancer Biomark 6 (2010), 211–219.
P. Stieber, R. Hatz, S. Holdenrieder, R. Molina, M. Nap, J. von
Pawel, A. Schalhorn, J. Schneider and K. Yamaguchi, National
Academy of Clinical Biochemistry Guidelines for the use of
tumor markers in lung cancer. In NACB: Practice Guidelines
And Recommendations For Use Of Tumor Markers In The
Clinic - Lung Cancer (Section 3P). 2006; published online at
www.nacb.org/lmpg/ tumor LMPG draft PDF.stm.
P. Stieber and S. Holdenrieder, Lung cancer biomarkers –
Where we are and what we need, Cancer Biomark 6 (2010),
221–224.

