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Recently, Patrick Micke and colleagues 
from Uppsala University have contributed an 
outstanding publication on the limitations to 
predict prognosis in non-small cell lung can-
cer (Grinberg et al., 2017). For this purpose 
the authors used two cohorts of 354 and 357 
patients, respectively, that were analyzed by 
immunostaining. Moreover, genome wide ex-
pression data of 1779 non-small cell lung can-
cer patients were included. Based on expres-
sion data and results from previous studies 
(Therneau, 2015; Barlési et al., 2005; Behrens 
et al., 2013; Shiba et al., 2000; Younes et al., 
1997) five proteins (MKI67, EZH2, SLC2A1, 
CADM1, and NKX2-1) were chosen for im-
munohistochemical analyses. As expected, 
each of the individual five selected proteins 
was significantly or borderline significantly 
associated with prognosis. Next, the authors 
studied the association of the combined five 
protein factors to clinicopathological data. In-
terestingly, the model based on protein ex-
pression alone did not outperform the model 
based only on the clinicopathological param-
eters (Grinberg et al., 2017). Combining pro-
tein expression with clinicopathological data 
did not lead to a significantly improved accu-
racy of survival prediction. 

The authors discuss several possible rea-
sons for the negative result, one of them that 
global gene expression profiles may have per-
formed better. However, despite the availabil-
ity of several non-small cell lung cancer co-
horts with genome-wide data an improvement 
over clinicopathological parameters including 
performance status has not yet been demon-
strated. A possible reason not discussed by the 
authors is that tumor tissue used for bi-
omarker or genome-wide expression analysis 
was taken by surgery soon after diagnosis, 
while metastasis occurs usually years later. 
Eventually, biomarker expression undergoes 
changes during this period and the surgically 
obtained tumor tissue may no longer be suffi-
ciently representative of the tumor that finally 
progresses and leads to death. 

Currently, numerous studies are per-
formed in several tumor entities aimed to pre-
dict prognosis (Selinski et al., 2017; Hellwig 
et al., 2016; Djureinovic et al., 2016; Lohr et 
al., 2015; Ghallab, 2015; Cadenas et al., 2014; 
Lesjak et al., 2014; Suda and Mitsudomi, 
2015; Hammad et al., 2016). Of course, the 
result of Grinberg and colleagues is quite pes-
simistic for this field of research on molecular 



EXCLI Journal 2017;16:808-809 – ISSN 1611-2156 
Received: May 26, 2017, accepted: May 29, 2017, published: May 31, 2017 

 

 

809 

biomarkers for prognostication. It will be in-
teresting, whether similar pessimistic results 
will be obtained also for other tumor entities 
in future or whether the limited value of pro-
tein biomarkers remains specific for non-
small cell lung cancer.  

 
REFERENCES 

Barlési F, Pinot D, Legoffic A, Doddoli C, Chetaille B, 
Torre JP, et al. Positive thyroid transcription factor 1 
staining strongly correlates with survival of patients 
with adenocarcinoma of the lung. Br J Cancer. 2005; 
93:450-2. 

Behrens C, Solis LM, Lin H, Yuan P, Tang X, Kadara 
H, et al. EZH2 protein expression associates with the 
early pathogenesis, tumor progression, and prognosis 
of non-small cell lung carcinoma. Clin Cancer Res. 
2013;19:6556-65. 

Cadenas C, van de Sandt L, Edlund K, Lohr M, Hell-
wig B, Marchan R, et al. Loss of circadian clock gene 
expression is associated with tumor progression in 
breast cancer. Cell Cycle. 2014;13:3282-91. 

Djureinovic D, Hallström BM, Horie M, Mattsson JS, 
La Fleur L, Fagerberg L, et al. Profiling cancer testis 
antigens in non-small-cell lung cancer. JCI Insight. 
2016;1(10):e86837. 

Ghallab A. Highlight report: Role of the circadian 
clock system in breast cancer. EXCLI J. 2015;14:540–
1.  

Grinberg M, Djureinovic D, Brunnström H, Mattssson 
JSM, Edlund K, Hengstler JG, et al. Reaching the lim-
its of prognostication in non-small cell lung cancer. an 
optimized biomarker panel fails to outperform clinical 
parameters. Mod Pathol. 2017 [Epub ahead of print]. 
doi: 10.1038/modpathol.2017.14. 

Hammad S, Osman GS, Ezzeldien M, Ahmed H, Kotb 
AM. Highlight report: Predicting late metastasis in 
breast cancer. EXCLI J. 2016;15:867-9.  

Hellwig B, Madjar K, Edlund K, Marchan R, Cadenas 
C, Heimes AS, et al. Epsin family member 3 and ribo-
some-related genes are associated with late metastasis 
in estrogen receptor-positive breast cancer and long-
term survival in non-small cell lung can-cer using a ge-
nome-wide identification and validation strategy. 
PLoS One. 2016;11(12):e0167585. 

Lesjak MS, Marchan R, Stewart JD, Rempel E, Rah-
nenführer J, Hengstler JG. EDI3 links choline metabo-
lism to integrin expression, cell adhesion and spread-
ing. Cell Adh Migr. 2014;8:499-508.  

Lohr M, Hellwig B, Edlund K, Mattsson JS, Botling J, 
Schmidt M, et al. Identification of sample annotation 
errors in gene expression datasets. Arch Toxicol. 2015; 
89:2265-72. 

Selinski S, Gerullis H, Otto T, Roth E, Volkert F, 
Ovsiannikov D, et al. Ultra-slow N-acetyltransferase 2 
is associated with recurrence-free time in bladder can-
cer patients. Eur Urol. 2017;71:994-5.  

Shiba M, Kohno H, Kakizawa K, Iizasa T, Otsuji M, 
Saitoh Y, et al. Ki-67 immunostaining and other prog-
nostic factors including tobacco smoking in patients 
with resected nonsmall cell lung carcinoma. Cancer. 
2000;89:1457-65. 

Suda K, Mitsudomi T. Role of EGFR mutations in lung 
cancers: prognosis and tumor chemosensitivity. Arch 
Toxicol. 2015;89:1227-40. 

Therneau T. A package for survival analysis in S. ver-
sion 2.38 (2015). https://CRAN.R-project.org/pack-
age=survival.  

Younes M, Brown RW, Stephenson M, Gondo M, Ca-
gle PT. Overexpression of Glut1 and Glut3 in stage I 
nonsmall cell lung carcinoma is associated with poor 
survival. Cancer. 1997;80:1046-51. 


