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Abstract

OBJECTIVES: The objective of this study is to build a novel prognostic nomogram in non-small-cell lung cancer (NSCLC) incorporating
pre-treatment peripheral blood markers beyond known pathoclinical predictors.

METHODS: We analysed 7158 patients with NSCLC diagnosed between 1 January 1997 and 31 December 2012 from a single institution
with a uniform medical record and routine follow-up information. Besides common clinicopathological factors, we investigated the prog-
nostic value of the neutrophil to lymphocyte ratio, monocytes and haemoglobin level in peripheral blood before treatment. Patients were
randomly assigned to training (4772 patients, 66.7%) or validation cohorts (2386 patients, 33.3%). Cox proportional hazards models deter-
mined the effects of multiple factors on overall survival (OS). A nomogram was developed to predict median survival and 1-, 3-, 5- and
10-year OS for NSCLC. The performance of the nomogram was assessed by a concordance index and calibration curve.

RESULTS: In the training cohort, the multivariate Cox model identified the neutrophil to lymphocyte ratio, monocytes and haemoglobin
level before treatment as significant prognostic factors for OS independent of patient age, gender, smoking history of intensity and cessa-
tion, performance status, disease stage, tumour cell type and differentiation grade and therapies. All the significant prognostic variables
were incorporated into a nomogram. In the validation cohort, the nomogram showed notable accuracy in predicting OS, with a concord-
ance index of 0.81, and was well calibrated for predictions of OS.

CONCLUSIONS: The proposed nomogram incorporating peripheral blood markers and known prognostic factors could accurately pre-
dict individualized survival probability of patients with NSCLC. It could be used in treatment planning and stratification in clinical trials.

Keywords: Nomogram * Non-small-cell lung cancer « Prediction model « Survival « Neutrophil to lymphocyte ratio

INTRODUCTION

Non-small-cell lung cancer (NSCLC) accounts for 85% of all lung
cancer cases in the USA. Although subgroups of patients with
NSCLC have benefitted from targeted therapies against specific
tumour mutations [1], the 5-year overall survival (OS) rate re-
mains poor at 21% [2]. To better estimate patient outcomes,

tPresented at the 25th European Conference on General Thoracic Surgery,
Innsbruck, Austria, 28-31 May 2017.

many prognostic factors and models have been established in
NSCLC, such as tumour stage, patient age, gender, smoking sta-
tus, smoking cessation, performance status (PS), tumour grade,
histology and treatment type [3-5]. The identification of novel
prognostic factors and the integration of all the prognostic fac-
tors into a model will enable better risk stratification for patients
with NSCLC.

Statistical prediction models have been widely used for cancer
outcome predictions. Among those models, nomograms are graph-
ical interfaces for statistical models utilizing combined prognostic

©The Author(s) 2017. Published by Oxford University Press on behalf of the European Association for Cardio-Thoracic Surgery. All rights reserved.
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factors to precisely predict the outcome for a given patient. The es-
timation of individualized survival among cancer patients could be
helpful for clinicians in making treatment decisions and choosing
appropriate therapeutic approaches. Hoang et al. [6] reported the
first NSCLC nomogram, based on 1436 patients, which could only
be used for Stage IV patients who were treated with first-line
chemotherapy. In that model, several known prognostic factors,
such as age, gender, smoking status and smoking cessation, were
not included.

Concurrent inflammation with cancer is a critical component in
cancer progression [7]. The peripheral blood markers such as neu-
trophil to lymphocyte ratio (NLR) and platelet to lymphocyte ratio
have been identified as prognostic and predictive biomarkers in
many types of cancers including NSCLC [8-10]. However, these
studies included a limited number of cases and were mainly
focused on the prognostic relevance of pretreatment NLR. To our
knowledge, the prognostic values of monocytes, NLR at follow-up
and NLR changes after treatment or progression have not yet been
assessed in NSCLC.

Therefore, we sought to develop a prognostic nomogram that
incorporates pretreatment peripheral blood markers and known
pathoclinical predictors. We also investigated the prognostic rele-
vance of peripheral blood markers at pretreatment in NSCLC.

MATERIALS AND METHODS
Study cohort and data collection

Starting from 1997, all patients with pathological results of pri-
mary lung cancer evaluated and managed at Mayo Clinic,
Rochester, Minnesota, MN, USA, were prospectively enrolled and
followed up for clinical outcome research. The protocols for re-
cruitment were approved by the Mayo Clinic Institutional Review
Board (IRB number: 225-99), and written informed consent was
obtained from all participants included in the analysis. Detailed
procedures of patient enrolment, diagnosis, data collection and
follow-up have been described in our previous publications [11,
12]. The type of treatment followed in this study conforms to the
NCCN guidelines. Between 1 January 1997 and 31 December
2012, a total of 11 702 patients with a pathologically confirmed
diagnosis of NSCLC were enrolled. Complete blood count re-
cords (186 561 records) of all included patients were retrieved
from 1992 to 2013. A total of 7158 NSCLC cases met our inclu-
sion criteria because these patients had a complete blood count
with leucocyte differential count performed before any treat-
ment. Patients with leukaemia or lymphoma were excluded. As
described in our previous study [12], a full medical record ab-
straction of each patient was conducted to obtain information
on basic demographics, tobacco exposure history, pathological
type, clinical staging and treatment strategy. All patients were ac-
tively followed up. Annual verification of patients' status was
completed through the Mayo Clinic’s electronic medical records
and registration database, death certificates, next-of-kin reports
and obituary documents filed in the patients’ medical records as
well as through the Mayo Clinic Tumour Registry and Social
Security Death Index website.

The peripheral blood markers were evaluated before treatment.
Patients were divided into equal quartiles according to the 25th,
50th and 75th NLR, monocytes and haemoglobin percentile
at baseline. For several laboratory values (NLR, monocytes and
haemoglobin level), natural log transformations of continuous

variables were performed to reduce their distribution skewness as
described in our previous study [12].

Statistical analysis

Computer-generated random numbers were used to assign 4772
(66.7%) patients as a training cohort and 2386 (33.3%) patients as
a validation cohort.

As described in previous studies [11-13], we used univariate
and multicovariate Cox proportional hazards models to evaluate
the effect of prognostic factors, including pretreatment haemato-
logical markers (continuous variables) and clinicopathological
factors in the training cohort. Cox proportional hazards models
estimated the effects of multiple factors for a nomogram, and
among these, only the factors with a P-value <0.05 were incorpo-
rated into the nomogram. Continuous variables (i.e. age, NLR,
monocytes and haemoglobin level) were fitted using restricted
cubic splines to obtain flexible fit and permit non-linear relation-
ships. A nomogram was developed to predict median survival
and 1-, 3-, 5- and 10-year OS.

In the validation cohort, the performance of the nomogram
was assessed by the concordance index (C-index) and calibration
curve. The predictive accuracy for OS was estimated using the
C-index for validation. As described in previous studies [11-13],
the larger the C-index is, the more accurate the prognostic pre-
diction will be. Five hundred bootstrap resamples were applied
for validation of the accuracy estimates and to reduce overfit
bias. Calibration refers to whether the predicted probabilities
agree with the observed probabilities, which is generated by
plotting the predicted survival probabilities against the observed
outcome. In a well-calibrated model, the calibration curve should
be close to 45°.

As described in our previous study [12], clinical data were re-
ported as means=*standard deviation or median (full range).
Cumulative survival was estimated with a Kaplan-Meier model
and calculated using the time of diagnosis or progression as the
starting point. Survival analyses, stratified by the NLR, monocytes
and haemoglobin quartiles at baseline, were used to evaluate the
predictive value of OS at pretreatment.

All statistical analyses were carried out with SAS 9.3 (SAS
Institute Inc., Cary, NC, USA) and R version 3.0.2 (http://www.
r-project.org/) using the rms and survival libraries. All P-values
were 2-tailed, and a P-value <0.05 was considered significant.

RESULTS
Characteristics of patients

The demographics and clinical characteristics of the training and
validation cohorts are listed in Table 1. Of the total 7158 patients,
5437 (76%) deaths were recorded with a median follow-up time
of 1.3years (7days-17.2years). For the surviving patients, the
median follow-up time was 8.3 years (1.2 months-17.2 years). The
median age of patients at the time of diagnosis was 68 years
(range 18-97 years).

Nomogram development in the training cohort

In the training cohort (n=4772), the results of the univariate ana-
lysis are presented in Supplementary Material, Table S1. In the
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Table 1: Demographics, clinical and pathological characteristics and pretreatment peripheral blood markers (n=7158)

Characteristics Training cohort Validation cohort P-value
(n=4772) (n=2386)
Age at diagnosis, median (range) 68.0 (24.0-97.0) 68.0 (18.0-93.0) 0.38
Gender, n (%)
Male 2634 (55) 1352 (57) 0.24
Female 2138 (45) 1034 (43)
Cigarette smoking status, n (%)
Never 708 (15) 326 (14) 0.21
Former 2310 (48) 1203 (50)
Current 1754 (37) 857 (36)
Pack-year, n (%)
Missing 567 329 0.80
Never smoker 708 (17) 326 (16)
0-39 1291 (31) 643 (31)
40-59 1032 (25) 503 (25)
>60 1174 (28) 585 (28)
Smoking cessation (years), n (%)
Quit >1 or never smoker 2993 (63) 1511 (63) 0.75
Quit at or after diagnosis 904 (19) 455 (19)
Never quit 875(18) 420 (18)
Stage, n (%)
la 825 (17) 404 (17) 0.79
Ib 434 (9) 235 (10)
lla 185 (4) 88 (4)
Iib 298 (6) 154(7)
lla 651 (14) 305 (13)
b 571(12) 305 (13)
\% 1808 (38) 895 (38)
Pathological cell type, n (%)
Adenocarcinoma 2533 (53) 1258 (53) 0.86
Large cell 99 (2) 45(2)
Carcinoid 160 (3) 82(3)
Squamous 1174 (25) 612 (26)
Sarcomatoid carcinoma 48 (1) 19(1)
Other NSCLC 758 (16) 370 (16)
Tumour grade, n (%)
Well 832 (17) 426 (18) 021
Moderate 1831 (38) 932(39)
Poor 1383 (29) 710 (30)
Non-gradable 726 (15) 318(13)
ECOG performance status, n (%)
<2 4101 (86) 2043 (86) 0.72
2 671 (14) 343 (14)
Therapy, n (%)
No treatment 1016 (21) 518 (22) 0.86
Surgery only 1697 (36) 861 (36)
Surgery + chemotherapy 155 (3) 83 (4)
Surgery + radiation 70 (2) 42(2)
Surgery + chemotherapy + radiation 79 (2) 35(2)
Chemotherapy only 727 (15) 368 (15)
Radiation only 381 (8) 175 (7)
Chemotherapy + radiation 564 (12) 270(11)
Surgery + neoadjuvant chemotherapy and/or radiation 83(2) 34(1)
NLR, median (range) 3.4(0.1-131.8) 3.5(0.1-81.4) 0.86
Monocytes (10%/1), median (range) 0.6 (0.0-5.8) 0.6 (0.0-2.4) 0.83
Haemoglobin (g/dl), median (range) 13.4 (6.2-19.4) 13.4 (6.1-18.6) 0.64
PLR, median (range) 174.5(2.3-3958.3) 174.3 (4.9-3955.6) 0.54
RDW, median (range) 13.4(10.9-30.7) 13.4 (11.0-25.7) 0.73
Lymphocytes (10%/1), median (range) 1.6 (0.1-50.9) 1.5(0.1-41.5) 0.56
Platelet count (10%/1), median (range) 269.0 (4.0-1120.0) 266.0 (32.0-837.0) 0.33
Erythrocytes (10'%/1), median (range) 44 (2.0-6.8) 4.4 (2.1-8.0) 0.91

ECOG: Eastern Cooperative Oncology Group; NLR: neutrophil to lymphocyte ratio; NSCLC: non-small-cell lung cancer; PLR: platelet to lymphocyte ratio;
RDW: red cell distribution width.
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Table 2:  Multicovariate Cox regression model for overall survival in NSCLC (n =4772)
Variables OR 95% Cl P-value
Loge (NLR) 1.41 1.31-1.52 <0.0001
Log. (RDW) 0.77 0.55-1.08 0.13
Logio (PLR) 0.86 0.70-1.07 0.18
Haemoglobin 0.91 0.89-0.93 <0.0001
Monocytes 1.26 1.12-1.41 0.0001
Lymphocytes 1.01 0.97-1.05 0.77
Age at diagnosis 1.01 1.01-1.02 <0.0001
Gender (vs female)

Male 1.28 1.19-1.37 <0.0001
Smoking status (vs never)

Former 117 1.05-1.30 0.005

Current 1.10 0.88-1.39 039
Smoking cessation (years) (vs never quit)

Quit >1 or never smoker 0.69 0.55-0.86 0.0010

Quit at or after diagnosis 0.74 0.67-0.83 0.0010
Stage (vs la)

Ib 1.1 0.95-1.31 0.20

lla 1.35 1.09-1.69 0.0075

IIb 1.44 1.20-1.72 0.0001

llla 2.06 1.76-2.42 <0.0001

Ilb 227 1.93-2.67 <0.0001

v 339 2.91-3.94 <0.0001
Pathological cell type (vs carcinoid)

Adenocarcinoma 2.02 1.48-2.76 <0.0001

Large cell 2.06 1.40-3.03 0.0002

Squamous 2.05 1.48-2.83 <0.0001

Sarcomatoid carcinoma 2.32 1.49-3.61 0.0002

Other NSCLC 2.10 1.52-2.91 <0.0001
Tumour grade (vs well)

Moderate 1.26 1.12-1.41 0.0002

Non-gradable 1.32 1.15-1.52 <0.0001

Poor 1.42 1.25-1.61 <0.0001
ECOG performance status (vs < 2)

>2 235 2.12-2.60 <0.0001
Therapy (vs no treatment)

Surgery only 0.29 0.25-0.33 <0.0001

Surgery + chemotherapy 0.27 0.22-0.35 <0.0001

Surgery + radiation 0.35 0.27-0.46 <0.0001

Surgery + chemotherapy + radiation 0.34 0.26-0.45 <0.0001

Chemotherapy only 0.55 0.49-0.61 <0.0001

Radiation only 0.66 0.58-0.75 <0.0001

Chemotherapy + radiation 0.49 0.43-0.55 <0.0001

Surgery + neoadjuvant chemotherapy and/or radiation 0.22 0.17-0.30 <0.0001

Cl: confidence interval; ECOG: Eastern Cooperative Oncology Group; NLR: neutrophil to lymphocyte ratio; NSCLC: non-small-cell lung cancer; PLR: platelet to

lymphocyte ratio; OR: odds ratio; RDW: red cell distribution width.

multivariate analysis, NLR, haemoglobin level, monocytes, age,
gender, smoking status, smoking cessation, disease stage, cell
type, tumour grade, Eastern Cooperative Oncology Group
(ECOG) PS and therapy type were significantly associated with
OS (Table 2). All the significant prognostic variables were used
to build the nomogram (Fig. 1). The nomogram assigned points
based on age, NLR, haemoglobin level and monocytes in a
continuous but non-linear fashion. Outcomes were reported as
1-, 3-, 5-, 10-year OS and median survival.

Nomogram validation in the validation cohort

In the validation cohort (n=2386), the nomogram-predicted
OS was well calibrated with the Kaplan-Meier curves observed at
1-, 3-, 5- and 10-year OS (Fig. 2). The bootstrap C-index of the
nomogram was 0.81.

A histogram of nomogram-predicted 5-year survival probabil-
ities in all patients (n=7158) is shown in Fig. 3, which illustrates
that patients with the same tumour, node and metastasis (TNM)
stage have diverse survival rates.

Prognostic effect of neutrophil to lymphocyte
ratio, monocytes and haemoglobin level in all
patients

The Kaplan-Meier OS curves were plotted as 4 groups according
to the 25th, 50th and 75th quartiles of the NLR, monocytes, and
haemoglobin level at baseline (Supplementary Material, Fig. S1).
Elevated monocytes at pretreatment were associated with poor
prognosis (Supplementary Material, Fig. S1C, P<0.0001).
Elevated NLR (P <0.0007) and low haemoglobin level (P <0.0001)
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Figure 1: Nomogram for 1-, 3-, 5- or 10-year survival and median survival in non-small-cell lung cancer. The nomogram is used by adding up the points identified on
the points scale for each variable. For instance, locate the patient’s age and draw a line straight upward to the ‘Points’ axis to determine the score associated with that
age. Repeat the process for other covariates of the patient, then sum the scores and locate this sum on the ‘Total Points’ axis. Draw a line straight down to the bottom
scale to find the predicted probability. AC: adenocarcinoma; C: chemotherapy; ECOG: Eastern Cooperative Oncology Group; LC: large cell cancer; N: neoadjuvant
therapy; NLR: neutrophil-lymphocyte ratio; NT: no treatment; Other: other non-small-cell lung cancer; R: radiation; S: surgery; SC: squamous cell cancer.

at pretreatment, post-treatment, progression and after 1- and 2-
year diagnosis were all associated with poor prognosis
(Supplementary Material, Figs STA and B, S2 and S3).

DISCUSSION

We have developed and validated a nomogram that assigns pre-
dictions for OS based on the NLR, monocytes, haemoglobin level
and other clinicopathological variables in a series of 7158 patients
with NSCLC from a single institution. We hold the opinion that the
nomogram provides individualized OS predictions and could be
helpful for patients and clinicians in the treatment decision-
making process. As described in our previous study [12], a predict-
ive nomogram model was developed using peripheral blood
markers for survival risk stratification in small-cell lung cancer pa-
tients. In addition, the nomograms have a high potential of

estimating risk in clinical trial design. Such an individualized prog-
nosis could be used for stratification in randomized studies.
NSCLC is very heterogeneous in its clinical presentation, histo-
pathology, treatment response and disease prognosis. Patient
prognosis is currently estimated on the basis of the seventh
American Joint Committee on Cancer (AJCC) TNM staging sys-
tem, not on other known prognostic factors such as age, gender,
smoking status, smoking cessation, ECOG PS, histology, tumour
grade, therapy and germ line and somatic markers. By integrating
additional significant prognostic factors, a nomogram could be
applied to more accurately estimate an individual patient’s sur-
vival. Based on the statistical model, our nomogram allows for
individualized survival probability estimation for NSCLC, which
discriminates better than the seventh AJCC TNM staging system
(Fig. 3). Figure 3 shows the benefits of nomogram predictions:
using the nomogram, patients within different AJCC TNM stages
with heterogeneous prognosis are successfully discerned. In the
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Figure 2: Calibrations of nomogram-predicted overall survival (OS) with observed OS are shown at (A) 1year, (B) 3 years, (C) 5years and (D) 10 years. On the calibra-
tion curve, the x-axis is the nomogram-predicted probability of OS, and the y-axis is the observed OS. The dotted line indicates the reference line on which an ideal
nomogram would lie. The solid line indicates performance of the present nomogram. The vertical lines represent 95% confidence intervals.

Stage Ib group, for example, the nomogram predicted probability
of OS, spanning the gamut of 0.0-0.9. Similarly, increased hetero-
geneity exists within the Stage Ila group, with some Stage Ila pa-
tients having better estimated OS outcomes than some Stage Ib
patients. Hoang et al. [6] reported the first NSCLC prognostic
nomogram, based on 1436 patients, which could only be used
for Stage IV patients treated with first-line chemotherapy. In that
model, 6 factors were identified, which include subcutaneous
metastasis, decreased PS, loss of appetite, liver metastasis, 4
metastatic sites and no previous lung surgery. However, some
known prognostic factors, such as age, gender, smoking status,
smoking cessation, histology and tumour grade were not
included in the model. Liang et al. [13] reported a prognostic
nomogram in patients with resected NSCLC using a multi-
institutional database. Compared with Liang et al’'s model, our
nomogram further includes smoking status and smoking cessa-
tion [14], tumour grade [15], adjuvant therapy [16] and pretreat-
ment blood markers [8, 17], and our model is based on a 17-year

prospectively enrolled cohort with a uniform medical record and
routine follow-up information [18].

In the training cohort, low haemoglobin level and elevated
NLR and monocytes represent significant independent prognos-
tic indicators in NSCLC (logeNLR: hazard ratio 1.41, 95% confi-
dence interval 1.31-1.52, P<0.0001; haemoglobin: hazard ratio
0.91, 95% confidence interval 0.89-0.93, P<0.0001; and mono-
cytes: hazard ratio 1.26, 95% confidence interval 1.12-1.41,
P <0.0007). Most of the previous studies used categorical vari-
ables of NLR, monocytes and haemoglobin in assessing the prog-
nosis. However, in this study, we found that continuous variables
of NLR, monocytes and haemoglobin are significant independent
prognostic indicators (results not shown). When constructing a
nomogram, we modelled NLR, monocytes and haemoglobin
level as continuous variables, with restricted cubic splines to ob-
tain a flexible fit, as their prognostic effects were not hypothe-
sized to be the same in each part of the range.

In addition to NLR, monocytes and haemoglobin level, we
identified that age, gender, smoking status, smoking cessation,
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ECOG PS, disease stage, tumour grade and therapy type were in-
dependent prognostic factors in NSCLC. These are consistent
with previous reports [19, 20].

In the validation cohort, the performance of the nomogram
was assessed by calibration and discrimination. The C-index re-
flects the predictive accuracy of a nomogram. In this study, in-
ternal validation demonstrated good discrimination power
(C-index=0.81). The nomogram was well-calibrated for predic-
tions of OS (Fig. 2).

Elevated NLR [8-10, 17, 21] and monocytes [22] in the periph-
eral blood of cancer patients may reflect the extent of systemic
inflammation elicited by the malignant cells, which have been
identified as poor prognostic markers in many types of malignant
tumours. However, these studies included a limited number of
cases and solely focused on the prognostic relevance on pretreat-
ment NLR. To our knowledge, the prognostic values of mono-
cytes at baseline have not yet been elucidated. In our study, we
identified that elevated monocytes, elevated NLR and low hae-
moglobin level before treatment were all associated with a poor
prognosis.

As described in our previous study [12], peripheral blood
markers are valuable in evaluating lung cancer patients when pri-
mary tumours are not available for extensive analyses due to tu-
mour non-resectability. Assessment of the peripheral blood
markers is easier and more cost-effective than the conventional
tumour markers, such as serum neuron-specific enolase and car-
cinoembryonic antigen in clinical practice. Peripheral blood
markers were included to build the nomogram, which could be
readily available for validation in any other clinical settings.

Limitations

There are several limitations to this study. This model is de-
veloped based on a specific population managed at a single ter-
tiary medical centre. It is established and validated internally, and
thus it lacks external validation with a larger number of patients
at multiple institutions. Targeted therapy is not included in our
analyses, as such agents were not used as first-line therapy in ma-
jority of the patients. Cancer-specific survival or disease-free sur-
vival may be better than OS, especially when majority of the
patients had early-stage NSCLC. The nomogram could also be
constructed using cancer-specific survival or disease-free survival
as the end-point in a future effort with information on all causes
of death. An online tool with a user-friendly interactive nomo-
gram implicated electronically could be further developed in the
future, which might be useful in saving time for the clinician and
enabling patient self-assessment. Finally, some known prognostic
factors, such as the level of lactate dehydrogenase, albumin, car-
cinoembryonic antigen, adenocarcinoma subtype and tumour
molecular and pharmacogenomic markers, were not included in
our model because of the unavailability of complete information
in our database. The addition of these markers in future studies
may improve the predictive ability of the nomogram.

CONCLUSION

In summary, we have constructed a nomogram to accurately
predict individualized survival probability of NSCLC. These mod-
els could assist clinicians and patients in clinical decision-making,
targeted treatment and clinical trial design. These results could

also be used to define proper stratification factors in future clin-
ical trials. We have also identified that elevated monocytes at
baseline, elevated NLR and low haemoglobin level at baseline
and follow-up are predictors for poor OS.

SUPPLEMENTARY MATERIAL

Supplementary material is available at E/CTS online.
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APPENDIX. CONFERENCE DISCUSSION

Dr Federico Quaini (Parma, ltaly): Is it possible to know whether these NLR data
come from an increased neutrophil or a decreased lymphocyte number, because
the ratio can be a result of both. So either you have lymphopenia or neutrophilia.
Which is more important between these 2 parameters?

Dr Qiuyuan Li (Shanghai, China): Actually, | do not think this ratio can dis-
criminate between elevation or the decrease on either side. I'm not participating
in this study, so I'm not sure whether they have done the specific analysis of the
scenario you've just mentioned. But based on the materials that | have these 2
situations were not differentiated.

Dr Eric Vallieres (Seattle, WA, USA): This is more of a suggestion than a ques-
tion. There are a couple of other gene signatures out there that are trying to
show the same thing, which is that within tumours of the same stage you may
have different behaviours that identify different prognosis. It would be interesting
to challenge your nomogram against one of the commercially available gene sig-
natures for adenocarcinomas—as at this time the commercially available gene sig-
natures, really out there right now, are only for adenocarcinomas—to see which
one has the strongest prediction.

Dr Li: | think in the future we will incorporate gene markers into the nomo-
gram model, so it will be more complete and integral.
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