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sis (IPF), particularly in the presence of emphysema, 
reflecting the absence of timely and effective therapeutic 
options  [4] . 

  The co-existence of lung fibrosis and emphysema has 
been initially described as a separate syndrome, denomi-
nated combined pulmonary fibrosis and emphysema 
(CPFE), by Cottin et al.  [5]  in 2005; yet, it is highly debat-
able whether it represents a distinct syndrome or simply 
a coincidence of two lung diseases with similar aetiology. 
Patients with CPFE are characterized by different combi-
nations of upper lobe emphysema and lower lobe fibrosis 
 [6] , relatively preserved lung volumes (counterbalance of 
emphysema and lung fibrosis in lung compliance), dis-
proportionally reduced diffusion capacity for CO (DL CO ) 
(both processes cause significant damage to the alveolar-
capillary membrane) and excessive desaturation during 
exercise. One of the major complications of CPFE is the 
increased risk of lung cancer development, mechanisti-
cally explained as “the triple-hit effect” of smoking, em-
physema and fibrosis, all known risk factors for carcino-
genesis. Lung cancer patients with CPFE represent an in-
creasingly recognized specific entity with extremely poor 
prognosis and limited therapeutic options  [7, 8] . Retro-
spective studies and recent meta-analyses have demon-

 Pestilence, War, Famine and Death were the four 
Horses of the Apocalypse described in the  Book of Revela-
tion , the last book of  The New Testament of the Bible , 
which was written by John, in the year 96 AD, on the 
Greek island of Patmos during the years of the Roman 
Emperor Domitian. Though being the element of con-
stant dispute between theologians and historians, the 
 Book of Revelation  was initially believed to represent a 
symbolic prophecy of the subsequent history of the Em-
pire. 

  Lung cancer, pulmonary fibrosis and chronic obstruc-
tive pulmonary disease (COPD-emphysema) represent 
the 3 leading causes of death from respiratory diseases in 
the world  [1] . The past 10 years have seen the emergence 
of major advances in phenotyping clinical behaviour and 
treatment response of lung cancer based on the TNM 
pathological stage and molecular biomarkers, including 
epidermal growth factor receptor (EGF-R), ALK-4 and 
programmed-death ligand-1 (PD-L1)  [2] . Similarly, the 
new GOLD grading system, based on spirometry, clinical 
symptoms and exacerbations, has refined disease prog-
nosis and advanced therapeutic interventions  [3] . Unfor-
tunately, prognosis becomes more complicated and un-
predictable in patients with idiopathic pulmonary fibro-
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strated that CPFE is seen in almost 10% of lung cancer 
patients. The median survival is significantly lower (19 
months) than that of lung cancer patients without under-
lying parenchymal disease (53 months) or with emphy-
sema (22 months) or fibrosis (39 months) alone  [9] . For 
us clinicians, one of the most troublesome dilemmas of-
ten encountered in routine clinical practice is the early 
identification of IPF and CPFE patients with lung cancer 
that will benefit from surgical interventions with minimal 
peri-operative and post-operative complications. With 
regard to the latter, clinical observations support the vul-
nerability of the lung and the high risk of acute exacerba-
tion in patients with IPF and CPFE following lung resec-
tion  [10] .

  In a recent issue of  Respiration,  Ueno et al.  [11]  inves-
tigated the potential usefulness of several preoperative 
biomarkers in predicting post-operative mortality in a 
cohort of patients with lung cancer and CPFE. The au-
thors retrospectively reviewed 1,345 cases of patients that 
underwent lung surgery for primary lung cancer in a uni-
versity hospital of Japan during a study period of 14 years. 
By applying stringent radiology criteria to quantify em-
physema and fibrosis, they identified that besides the 
pathological stage of lung cancer, only composite physi-
ologic index (CPI) reliably predicted disease mortality 
post-operatively. Impressively, cross-sectional applica-
tion of a previously published CPI cut-off threshold in a 
different population of patients with IPF  [12]  exhibited 
excellent prognostic accuracy when used as a dichoto-
mous variable. Individual pulmonary function compo-
nents, extent of morphological changes in high-resolu-
tion computed tomography, as well as nutrition-associat-
ed and cancer biomarkers failed to provide correlations 
with disease mortality in multivariate survival analysis. 
The CPI represents a “severity” prognosticator that en-
compasses functional indices (FEV 1 , forced vital capacity 
and DL CO ) and spares the need for radiographic scoring. 
It was seminally coined by Wells et al.  [13]  in 2003, and 
since then, it has been validated in large cohorts of pa-
tients with IPF and co-existing emphysema  [12] . CPI 
presents with a unique advantage, as it includes FEV 1  and 
DL CO , and thus, it reflects disease severity without taking 
into account the effects of emphysema.

  The study by Ueno et al.  [11]  exhibited several impor-
tant attributes: (1) it was the first study in the field that 
tested the usefulness of 8 different prognostic indicators, 
including molecular, histological, physiological, radio-
logical and cellular, in predicting mortality in a moder-
ately sized cohort of patients with CPFE, (2) while it was 
anticipated that the pathological stage of lung cancer 

could be predictive of mortality; however, the effective-
ness of a previously validated cut-off threshold of a clini-
cal-physiological indicator to segregate patients with sig-
nificantly different outcomes in a completely different 
cohort of CPFE patients is of pivotal importance. The lat-
ter highlights the fulfilment of the, so far, unmet need of 
a true biomarker in everyday clinical practice: non-inter-
ventional with ease of application and significant repro-
ducibility; (3) finally, the authors addressed a major chal-
lenge for chest physicians: the validation of a clinical bio-
marker for the early identification of a group of patients 
presenting with a highly unpredictable clinical course and 
considerable mortality that could benefit from timely ap-
plication of surgical interventions, both diagnostic and 
therapeutic. 

  Despite relative enthusiasm arising from the above ob-
servations, the study exhibited a number of caveats that 
should be interpreted cautiously. First, this was a unicen-
tric retrospective analysis that exerted common method-
ological mistakes found in such types of approaches, in-
cluding the inability to distinguish between phenomena 
and epiphenomena and prove cause-causality relation-
ships as well as the generation of missing data by applying 
doubtful inclusion and exclusion criteria resulting in a 
reduction of the power of the study and potential selec-
tion bias. In relation with the latter, as stated by the au-
thors, radiology assessment of the extent of emphysema 
and fibrosis was performed manually and, therefore, may 
have significantly affected the overall sample size. Second, 
the authors reported that a considerable percentage of in-
dividuals (13.5%) included in the analysis had advanced 
IIIB–IV stage of lung cancer, which is practically inoper-
able. Selection bias towards patients with high post-oper-
ative and all-cause mortality may have skewed the CPI 
correlations with survival. 

  The identification of prognosticators that are clinician 
friendly, non-interventional and easy to be reproduced in 
routine clinical practice in cohorts of patients with lung 
cancer and CPFE may open new approaches that will 
guide diagnostic and therapeutic decisions with optimal 
effects and minimal complications. Currently, pre-oper-
ative evaluation for lung cancer resection only includes 
individual pulmonary function indices, exercise capacity 
and assessment of cardiovascular risk. A rational propos-
al would be to replace individual functional tests with the 
CPI or even produce a multidimensional prediction score 
by incorporating parameters of cardiovascular evaluation 
into the CPI. Larger studies are sorely needed to validate 
this premise that may exert a major impact on peri- and 
post-operative mortality.
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