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a  b  s  t  r  a  c  t

Merkel  cell  polyomavirus  (MCPyV),  as a new  member  of  polyomaviruses,  has  recently  been  discovered  as
a possible  etiologic  factor  for  human  cancer.  It was  first detected  in  Merkel  cell  carcinoma  (MCC).  Small
cell  lung  cancer  (SCLC)  is  a malignant  lung  tumor  which  shares  histopathological  and  genetic  features
with  MCC,  as  both  are  of  neuroendocrine  origin.  In this  study, we  investigated  the  presence  of  MCPyV  DNA
in  SCLC  specimens  by real-time  PCR.  Our  null  hypothesis  was  that  MCPyV  is an etiologic  factor  in  SCLC,
as  previously  seen  in  MCC.  Formalin-fixed  and  paraffin-embedded  (FFPE)  specimens  were  obtained  from
50 patients,  who  underwent  bronchoscopic  biopsy  and  were  diagnosed  with  SCLC  between  March  2010
and  March  2012.  Similarly,  we  obtained  bronchoscopic  biopsy  specimens  from  29  patients,  who  were
diagnosed  with  non-small  cell lung  cancer  (NSCLC).  All samples  were  obtained  at  a single  center  (Masih
eal-time PCR Daneshvari  Hospital,  Tehran,  Iran).  Real-time  PCR  was done  to detect  the presence  of  MCPyV  DNA. After
excluding  one  specimen  from  the  SCLC  group  due  to loss  of  tumor  tissue,  we  did  not  detect  MCPyV  DNA
in samples  from  patients  with  either  SCLC  (the  mean  age  58.9 years,  male/female  ratio:  7.3/1)  or  NSCLC.
Our  results  suggest  that  MCPyV  does not  play a role  in  the pathogenesis  of  SCLC,  which  is in accord  with
the  results  from  other  prior  investigations.

©  2014  Elsevier  GmbH.  All  rights  reserved.
ntroduction

Cancer is a major public health problem in many parts of the

orld. Currently, one in four deaths in the United States is due to

ancer [1]. With more than 1.1 million deaths annually worldwide,
ung cancer is the most common, and one of the deadliest types

Abbreviations: MCPyV, Merkel cell polyomavirus; MCC, Merkel cell carcinoma;
CLC, Small cell lung cancer; PCR, Polymerase chain reaction; FFPE, Formalin-fixed
nd paraffin-embedded; NSCLC, Non small cell lung cancer; IHC, Immunohisto-
hemistry; H&E, Hematoxylin and eosin; COPD, Chronic Obstructive Pulmonary
isease.
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of cancer [2–4]. Patients with SCLC are different from those with
NSCLC in that their presenting symptoms are frequently caused by
distant metastases [2]. Unfortunately, because of the poor survival
in patients with SCLC, most studies continue to focus on other types
of lung cancer.

Polyomaviruses are small double-stranded DNA viruses that
are suspected to be the etiologic factors in many different human
malignancies. Four of these viruses, BKV (first isolated in 1971
from the urine of a renal transplant patient, initials B.K), JCV
(John Cunningham virus), KIV (Karolinska Institute virus), and WUV
(Washington University virus), belong to the SV40 (Simian vacuo-
lating virus 40) subgroup [5,6]. However, a direct oncogenic role in

humans has never been proven [7]. Recently, Feng et al. reported
the identification of a fifth human polyomavirus, which was des-
ignated Merkel cell polyomavirus (MCPyV) based on its detection
in Merkel cell carcinoma (MCC), an aggressive, metastatic form of

dx.doi.org/10.1016/j.prp.2014.08.011
http://www.sciencedirect.com/science/journal/03440338
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ig. 1. Histologic slides of small cell lung cancer (A) and Merkel cell carcinoma (B),
oth characterized by small round to oval cells with fine granular nuclei and scanty
ytoplasm (H&E, 400×). These diagnoses were confirmed by IHC studies.

kin cancer [8]. Merkel cell polyomaviurs is detected in 39%–80%
f patients with MCC  [8–10]. However, its association with malig-
ancies that are histologically similar to MCC, specifically SCLC, and
ther high-grade neuroendocrine tumors, has yet to be investigated
11].

Merkel cell carcinoma and SCLC are neuroendocrine tumors
ith remarkable histopathological similarities (Fig. 1). They are
ade of small round cells that often contain dense core granules,

nd express several identical immunohistochemical markers [12].
nce a diagnosis of MCC  has been made, it is recommended that
atients should undergo screening for metastatic SCLC [13].

Knowing the unfavorable outcome of SCLC, and a 5-year survival
ate less than 5% [4,14], few etiologic factors for this cancer have
een identified. However, a viral etiology for a subset of patients
eveloping lung cancer has been suggested [15].

Although there has been a reduction in the prevalence of smok-
ng, and a decrease in the incidence of SCLC, there has been loss of

 decline noted among women and nonwhites [16]. Interestingly,
emales with lung cancer have a better survival rate than males
ith lung cancer, despite the higher incidence of SCLC in women,
hich has a worse prognosis than the other types of lung cancer

3]. On the other hand, MCC  with very low or undetectable levels
f MCPyV DNA has a tendency for poorer survival [17].

Herein we investigated the prevalence of MCPyV as a possible
tiologic factor in patients with SCLC.

aterials and methods

esign
This was a single center observational case–control study, con-
ucted between March 2010 and March 2012 at Masih Daneshvari
ospital, Tehran, Iran. The prevalence of MCPyV in FFPE samples of
ronchoscopic biopsies diagnosed as SCLC was determined by PCR.
nd Practice 210 (2014) 836–839 837

Additionally, we included FFPE samples from NSCLC with relatively
similar characteristics to those of the SCLC group as our control
group. Subsequently, patients’ clinical information were correlated
with radiologic studies and pathologic reports.

All previously performed immunohistochemistry (IHC) stud-
ies for thyroid transcription factor 1 (TTF1), and cytokeratin (CK),
along with the hematoxylin and eosin (H&E) stained slides, were
reviewed by two expert pathologists to confirm the diagnosis.

Studied variables

Demographic and histological data collected included sex, age,
smoking status (at the time of diagnosis), histopathological diag-
nosis after re-examination of H&E stained slides, and presence or
absence of MCPyV DNA, as detected by PCR. Treatment status of the
patients and their survival were obtained from medical records.

Subjects and data collection

We used 50 FFPE samples from patients diagnosed with SCLC as
the case group, and 29 FFPE samples from patients with NSCLC as
our control group. These samples were obtained from the archives
of the Pathology Department of the Masih Daneshvari Hospital, a
teaching affiliate of Shahid Beheshti University of Medical Sciences,
Tehran, Iran. All samples were collected for diagnostic purposes
between 2010 and 2012. In all cases the diagnosis of either SCLC or
NSCLC was confirmed after re-examination of H&E stained slides
by two  expert pathologists. Of the 50 SCLC patients, samples from
49 patients underwent PCR (one sample was excluded due to loss
of tumor tissue after re-examination of H&E slides). Similarly, all
29 samples from patients with NSCLC underwent PCR. After re-
examining H&E slides, samples that included evidence of a different
malignancy, and those with necrosis of more than 50% of the tissue
were excluded.

DNA extraction

Paraffin was removed from the FFPE samples after undergoing
xylene treatment, followed by two washes with pure ethanol. Total
DNA was  extracted from the air-dried pellet tissues according to the
QIAamp DNA Mini Kit procedure. The extracted DNA  was stored at
−20 ◦C until it underwent PCR.

PCR

To assess the quality of the extracted DNA, as well as inhibition
of PCR test, all extracted and stored DNA underwent beta-globin
PCR, using the PCO3/PCO4 primer set, as described previously
[18]. To detect MCPyV, real-time PCR was performed using VP2
primer sets amplifying 82 bp gene region of the virus genome
(forward primer: 5′-GCCTAGAGGTAGGAGATAAAGAATTAAAAA-3′,
reverse primer: 5′-CTAGATCCTCTGCAGTGGGAAAA-3′, with an
internal probe 5′FAMTTGCCCCACAGAATGCAGCAAGC-TAMRA3′)
[19]. Amplification of MCPyV VP2 genes was  performed in reac-
tion volumes of 20 �L with under the following conditions: first the
samples underwent denaturation at 95 ◦C for 10 min, followed by
denaturation at 95 ◦C for 10 s, followed by annealing and extension
at 60 ◦C for 1 min, 50 cycles. Real-time PCR System CFX-96 (BIO-
Rad) with Maxima Probe qPCR Master Mix TaqMan reagent (Thermo
Scientific) was used in Real-time PCR assay. The limit detection of
five genome equivalent of MCPyV per reaction, was determined by

the real-time assay, using the serial dilutions of cloned VP2 PCR
fragment plasmid. In addition, we used the genome extracted from
the two different FFPE MCC  tissues (diagnosed between 2009 and
2011), as well as sputum samples from four patients with chronic
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Table 1
The characteristics of SCLC and NSCLC patients.

Characteristic SCLCa

n (%)
NSCLCb

n (%)

Gender
Male 43 (87.8) 23 (79.3)
Female 6 (12.2) 6 (20.7)

Age
The mean age (years) 58.9 62.7
<70  years 41 (83.7) 19 (65.5)
≥70 years 8 (16.3) 10 (34.5)

Positive smoking history
Total 43 (87.7) 20 (69)
Male 39 (90.7) 18 (78.3)
Female 4 (66.7) 2 (33.3)
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a 49 samples after excluding one case due to the loss of tumoral tissue.
b 29 samples consisting of 13 (44.8%) squamous cell carcinoma, 4 (13.8%) adeno-

arcinoma and 12 (41.4%) undifferentiated carcinoma.

bstructive pulmonary disease exacerbation, which were positive
or MCPyV, as positive control in real-time PCR.

Because of the rarity of MCC, and presence of minimal amounts
f tissue in FFPE blocks, we used previously extracted genome from
wo samples as positive controls.

esults

atient characteristics

Forty-nine FFPE samples from patients diagnosed with SCLC
nd 29 FFPE samples from patients with NSCLC were included in
he study. Re-examination of H&E slides confirmed the previous
iagnosis. All SCLC tumors were primary in site. The mean age
f patients was 58.9 years. Eighty-eight percent of the patients
ere males, with the mean age 59 years. The mean age of the

emale patients in this study was 58 years. Among 29 NSCLC sam-
les, 13 (44.8%) were squamous cell carcinoma (SCC), 12 (41.4%)
ere undifferentiated carcinoma, and four (13.8%) were adenocar-

inoma. Of the 29 NSCLC samples, 79% were from male patients,
ith the mean age of 63 years, and 21% were from female patients,
ith the mean age 62 years. Smoking was prominent in the SCLC

roup, 88% (43/49) of the subjects being smokers, with a mean
moking history of 32 packs/year.

In the SCLC group, 91% (39/43) of the men  were smokers, com-
ared with 67% (4/6) of the women. In the NSCLC group, 69% (20/29)
f the patients were smokers, with a mean smoking history of 25
acks/year. In the NSCLC group, 78% (18/23) of men  were smokers,
ompared to 33% (2/6) of the women (Table 1). After undergoing
umor resection, NSCLC patients mainly received gemcitabine and
arboplatin as adjuvant chemotherapy. Patients with SCLC were
ostly treated with etoposide and cisplatin. Whole brain radio-

herapy was performed when indicated.

he frequency of MCPyV DNA in selected specimens

Beta-globin was present in the extracted DNA from all samples.
ll subjects were tested for the MCPyV DNA using VP2 primer set.
eal-time PCR did not detect MCPyV in any of the samples from
atients with SCLCs or NSCLCs.

iscussion

The causal role of viruses has been well documented in many

ifferent human cancers, including Burkitt’s lymphoma, nasopha-
yngeal carcinoma, hepatocellular carcinoma, cervical cancer,
-cell leukemia, Kaposi’s sarcoma, and lung and breast can-
ers [20–22]. Furthermore, the list of human oncogenic viruses
nd Practice 210 (2014) 836–839

continues to grow considerably due to advances in modern molec-
ular technology.

After Feng et al. reported the causative role of MCPyV in MCC
[8]; several other studies similarly reported the expression of this
virus in MCCs. The MCPyV genome displays features that are found
in other polyomaviruses as well [23,24]. The MCPyV genome is
divided into early and late gene regions by a non-coding regu-
latory region. The early region encodes for alternatively spliced,
overlapping RNAs, that generate large T (LT), small T (ST), and 57k
T antigens [24], and share a common 78 amino acid N terminal
encoded by exon 1 [23,24].

Regardless of how viral integration occurs, expression of T anti-
gen will lead to unlicensed DNA replication from a viral origin fused
into the human genome – a potential catastrophe for the nascent
tumor cell [25].

Further studies on the presence of MCPyV in other human neu-
roendocrine tumors are warranted. One of the most interesting
tumor entities to test for the presence of MCPyV certainly will
be small cell lung cancer, which is also a neuroendocrine human
malignancy, and with regard to histopathological findings, is nearly
indistinguishable from MCC  [26].

Andres et al. performed a molecular pathology study in 31
patients diagnosed with SCLC, analyzing the presence of MCPyV
DNA by PCR and chemiluminescence southern blot hybridization
of PCR products. After excluding the sample from one patient due
to absence of beta globin product in DNA quality confirmation test,
MCPyV sequences were detected in 2 out of the 30 patients (7.5%)
[27].

Helmbold et al. investigated the presence of MCPyV in 18 sam-
ples from patients diagnosed with SCLC and found MCPyV in 39%
(7 of 18) of the tissues but did not detect it in any of the control
samples. Similarly, they did not detect SV40 in any of the tumor
tissues [9].

In another study by Busam et al., 17 frozen samples from
patients with MCC  were examined for presence of MCPyV, using
quantitative PCR. Fifteen samples (88%) were positive for MCPyV
DNA. Subsequently, frozen sections from these samples underwent
IHC examination, with the novel monoclonal antibody CM2B4,
generated against an antigenic epitope on the MCV T antigen. Suf-
ficient material for IHC was  available in only 15 of the 17 cases.
Of the 15 samples analyzed, 10 (67%) showed positive labeling
with CM2B4. Twenty-six samples from pulmonary carcinomas of
neuroendocrine origin were also examined by the same method
and none reacted with CM2B4 [28]. Wetzels et al. studied the
prevalence of MCPyV in patients with MCC  and SCLC. They stud-
ied samples from 5 patients with MCC  and 10 patients with SCLC
and detected MCPyV in 2 samples from patients with MCC. Similar
to our study, they did not detect MCPyV in any of the samples from
patients with SCLC [29]. Our study included a larger sample size
and we did not detect MCPyV in any of the 49 samples with SCLCs
or the 29 samples with NSCLC.

Based on recent epidemiologic studies, SCLC used to be the pre-
dominant lung cancer in males (51.2% in males versus 48.8% in
females). However, this has changed and according to a report in
2007, SCLC has become more prevalent among females (49.6% in
males versus 50.4% in females) [30]. In our study, SCLC was more
prevalent in the biopsy specimens from male patients (88% in males
versus 12% in females). According to the same epidemiologic report
from 2007, 61% of the patients with SCLC were younger than 70
years old, and 39% were 70 years old or older. In our study only 16%
of the patients with SCLCs were 70 years or older.

Several recent studies have attempted to evaluate the presence

of MCPyV in non-neuroendocrine tumors. Non-small cell lung can-
cer is one of these tumors. In a study published by Gheit et al.,
86 samples from patients with NSCLC, including adenocarcino-
mas, and squamous cell lung carcinomas, were analyzed for the
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resence of MCPyV, using PCR. Four out of the 86 samples (4.7%)
ere positive for MCPyV [15]. We  examined 29 samples from
atients with NSCLC, including 13 (44.8%) SCCs, 4 (13.8%) adeno-
arcinomas, and 12 (41.4%) undifferentiated carcinomas. All 29
amples were negative for MCPyV.

All of our subjects were newly diagnosed with cancer and had
ot undergone treatment. Therefore, treatment could not have pos-
ibly influenced our results. In summary, it appears that parallel to
he rapid progression of genetic pathogenesis in cancer, discov-
ry of new human viruses has provided fundamental insight into
athogenesis of cancer, as well as new treatment options. Further
tudies are necessary to better understand cancer pathophysiology,
nd come up with new treatment options, and prevention methods.

onclusion

Our results demonstrate that despite MCPyV’s presence and role
n the pathogenesis of MCC, it is not present in patients diagnosed

ith SCLC. The detection rates of MCPyV in SCLC are subject to wide
ariations, and perhaps reflect the possible geographic variability
n infection with MCPyV. We  did not detect MCPyV DNA in the
on-neuroendocrine tumors (NSCLC samples) in our study. Further
tudies with larger sample sizes are recommended to confirm our
esults. Detection of MCPyV by gene targeting primers is also sug-
ested. Finally, MCPyV detection sensitivity in tumor tissues may  be
mproved by using both PCR and IHC methods, especially with the
evelopment of IHC techniques using novel monoclonal antibodies
hat target MCPyV large T antigen.

onflicts of interest

The authors have no conflicts of interest to declare.

cknowledgments

The authors would like to thank the entire staff of the Virol-
gy Research Centre and Pathology Laboratory of the National
esearch Institute for Tuberculosis and Lung Diseases, for help-

ng us with our research. This study was financially supported by
he Virology Research Center, Academic Pivot for Education and
esearch, National Research Institute of Tuberculosis and Lung Dis-
ases, Tehran, Iran.

eferences

[1] R. Siegel, E. Ward, O. Brawley, A. Jemal, Cancer statistics, 2011: the impact of
eliminating socioeconomic and racial disparities on premature cancer deaths,
CA  Cancer J. Clin. 61 (4) (2011) 212–236.

[2] W.D. Travis, E. Brambilla, H.K. Muller-Hermelink, C.C. Harris, Pathology and
Genetics. Tumours of the Lung, Pleura, Thymus and Heart, IARC Press, Lyon
France, 2004.

[3] L.G. Ries, J.L. Young, G.E. Keel, al. et (Eds.), SEER Survival Monograph: Can-
cer Survival among Adults: US SEER program, 1988–2001, Patient and Tumor
Characteristics, SEER Program, NIH Publication no. 07-6215, National Cancer
Institute, Bethesda, MD,  2007, pp. 73–80.

[4] M.  Sørensen, M.  Pijls-Johannesma, E. Felip, for the ESMO Guidelines Work-
ing Group, Small-cell lung cancer: ESMO Clinical Practice Guidelines for

diagnosis, treatment and follow-up, Ann. Oncol. 21 (Suppl. 5) (2010)
120–125.

[5] A.M. Gaynor, M.D. Nissen, D.M. Whiley, I.M. Mackay, S.B. Lambert, G. Wu,  et al.,
Identification of a novel polyomavirus from patients with acute respiratory
tract infections, PLoS Pathog. 3 (2007) 595–604.

[

nd Practice 210 (2014) 836–839 839

[6] T. Allander, K. Andreasson, S. Gupta, A. Bjerkner, G. Bogdanovic, M.A. Pers-
son, et al., Identification of a third human polyomavirus, J. Virol. 81 (2007)
4130–4136.

[7] M.K. White, K. Khalili, Polyomaviruses and human cancer: molecular mecha-
nisms underlying patterns of tumorigenesis, Virology 324 (2004) 1–16.

[8] H. Feng, M. Shuda, Y. Chang, P.S. Moore, Clonal integration of a polyomavirus
in  human Merkel cell carcinoma, Science 319 (2008) 1096–1100.

[9] P. Helmbold, C. Lahtz, E. Herpel, P.A. Schnabel, R.H. Dammann, Frequent hyper-
methylation of RASSF1A tumour suppressor gene promoter and presence of
Merkel cell polyomavirus in small cell lung cancer, Eur. J. Cancer 45 (2009)
2207–2211.

10] A. Kassem, A. Schopflin, C. Diaz, W.  Weyers, E. Stickeler, M.  Werner, et al., Fre-
quent detection of Merkel cell polyomavirus in human Merkel cell carcinomas
and  identification of a unique deletion in the VP1 gene, Cancer Res. 68 (2008)
5009–5013.

11] E.J. Duncavage, B.M. Le, D. Wang, J.D. Pfeifer, Merkel cell polyomavirus: a spe-
cific marker for Merkel cell carcinoma in histologically similar tumors, Am.  J.
Surg. Pathol. 33 (2009) 1771–1777.

12] K.A. Metz, M.  Jacob, U. Schmidt, K.P. Steuhl, L.D. Leder, Merkel cell carcinoma
of  the eyelid: histological and immunohistochemical features with special
respect to differential diagnosis, Graefes Arch. Clin. Exp. Ophthalmol. 236
(1998) 561–566.

13] M.P. Pulitzer, A.D. Bijal, K.J. Busam, Merkel cell carcinoma: review, Adv. Anat.
Pathol. 16 (2009) 135–144.

14] B.I. Gustafsson, M.  Kidd, A. Chan, M.V. Malfertheiner, I.M. Modlin, Bronchopul-
monary neuroendocrine tumors, Cancer 113 (2008) 5–21.

15] T. Gheit, J.P. Munoz, J. Levican, C. Gonzalez, S. Ampuero, B. Parra, et al., Merkel
cell polyomavirus in non-small cell lung carcinomas from Chile, Exp. Mol.
Pathol. 93 (1) (2012) 162–166.

16] G.A. Giovino, Epidemiology of tobacco use in the United States, Oncogene 21
(2002) 7326–7340.

17] K. Bhatia, J.J. Goedert, R. Modali, L. Preiss, L.W. Ayers, Merkel cell carcinoma
subgroups by Merkel cell polyomavirus DNA relative abundance and oncogene
expression, Int. J. Cancer 126 (2010) 2240–2246.

18] R.K. Saiki, T.L. Bugawan, G.T. Horn, K.B. Mullis, H.A. Erlich, Analysis of enzy-
matically amplified beta-globin and HLA-DQ alpha DNA with allele-specific
oligonucleotide probes, Nature 324 (1986) 163–166.

19] M.  Bergallo, A. Curtoni, C. Costa, P. Solidoro, M.E. Terlizzi, L. Delsedime, S. Aste-
giano, R. Cavallo, Quantitative detection of the new polyomaviruses KI, WU and
Merkel cell virus in transbronchial biopsies from lung transplant recipients, J.
Clin. Pathol. 63 (8) (2010) 722–725.

20] R.T. Javier, J.S. Butel, The history of tumor virology, Cancer Res. 68 (2008)
7693–7706.

21] S.A. Nadji, T. Mokhtari-Azad, M. Mahmoodi, Y. Yahyapour, F. Naghshvar, J. Tora-
bizadeh, et al., Relationship between lung cancer and human papillomavirus in
north of Iran, Mazandaran province, Cancer Lett. 248 (1) (2007) 41–46.

22] A. Sigaroodi, S.A. Nadji, F. Naghshvar, R. Nategh, H. Emami, A.A. Velayati, Human
papillomavirus is associated with breast cancer in the north part of Iran, Sci.
World J. (2012) 837191.

23] J. Zerrahn, U. Knippschild, T. Winkler, W.  Deppert, Independent expression
of  the transforming amino-terminal domain of SV40 large T antigen from an
alternatively spliced third SV40 early mRNA, EMBO J. 12 (1993) 4739–4746.

24] M.  Shuda, H. Feng, H.J. Kwun, S.T. Rosen, O. Gjoerup, P.S. Moore, Y. Chang, T
antigen mutations are a human tumor-specific signature for Merkel cell poly-
omavirus, Proc. Natl. Acad. Sci. U. S. A. 105 (2008) 16272–16277.

25] R. Arora, Y. Chang, P.S. Moore, MCV  and Merkel cell carcinoma: a molecular
success story, Curr. Opin. Virol. 2 (2012) 489–498.

26] M.  Van Gele, G.M. Boyle, A.L. Cook, J. Vandesompele, T. Boonefaes, P. Rot-
tiers, et al., Gene expression profiling reveals distinct expression patterns
for classic versus variant Merkel cell phenotypes and new classifier gene to
distinguish Merkel cell from small-cell lung carcinoma, Oncogene 23 (2004)
2732–2742.

27] C. Andres, S. Ihrler, U. Puchta, M.J. Flaig, Merkel cell polyomavirus is prevalent
in a subset of small cell lung cancer: a study of 31 patients, Thorax 64 (2009)
1007–1008.

28] K.J. Busam, A.A. Jungbluth, N. Rekthman, D. Coit, M. Pulitzer, J. Bini, et al., Merkel
cell polyomavirus expression in Merkel cell carcinomas and its absence in com-
bined tumors and pulmonary neuroendocrine carcinomas, Am.  J. Surg. Pathol.
33 (2009) 1378–1385.

29] C.T. Wetzels, J.G. Hoefnagel, J.M. Bakkers, H.B. Dijkman, W.A. Blokx, W.J. Melch-
ers, Ultrastructural proof of polyomavirus in Merkel cell carcinoma tumour

cells and its absence in small cell carcinoma of the lung, PLoS ONE 4 (3) (2009)
e4958.

30] L.E. Gaspar, E.J. McNamara, E.G. Gay, J.B. Putnam, J. Crawford, R.S. Herbst, et al.,
Small-cell lung cancer: prognostic factors and changing treatment over 15
years, Clin. Lung Cancer 13 (2012) 115–122.

http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0005
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0010
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0015
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0020
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0025
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0030
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0035
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0040
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0045
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0050
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0055
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0060
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0065
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0070
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0075
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0080
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0080
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0080
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0080
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0080
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0080
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0080
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0080
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0080
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0080
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0080
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0080
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0080
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0080
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0080
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0080
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0085
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0090
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0095
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0100
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0100
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0100
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0100
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0100
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0100
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0100
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0100
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0100
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0100
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0100
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0100
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0100
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0100
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0100
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0100
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0105
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0110
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0115
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0120
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0125
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0130
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0135
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0140
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0145
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150
http://refhub.elsevier.com/S0344-0338(14)00248-9/sbref0150

	No evidence for a role of Merkel cell polyomavirus in small cell lung cancer among Iranian subjects
	Introduction
	Materials and methods
	Design
	Studied variables
	Subjects and data collection
	DNA extraction
	PCR

	Results
	Patient characteristics
	The frequency of MCPyV DNA in selected specimens

	Discussion
	Conclusion
	Conflicts of interest
	Acknowledgments
	References


