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Abstract- Lung cancer currently ranks as the leading cause of cancer related deaths in both gender, though it is one
of the most preventable forms of cancers. For men, the incidence of lung cancer has declined, but in women it
continues to rise. Beyond being the most common form of cancer, it is often difficult to treat. Beyond treating cancer,
detecting the presence of cancer is itself difficult, involving several tests. While there are different types of treatment
for lung cancer, the choice of treatment should be based on type of cancer. The overall stage of cancer is influenced
by the TNM Classification system. The prognosis of lung cancer requires several interesting attributes including
Spiculation, Emphysema, etc. Recurrence of lung cancer can be minimized with Post-operative Radiotherapy
(PORT). Patient’s Survival prediction for lung cancer remains problematical. The aim of the present study is to
examine the medical efficiency of an conventional bio-marker as the basis of risk stratification in patients with lung
cancer.
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I.INTRODUCTION

Lung cancer survival has not differed ominously for decades, but new multidisciplinary approaches are starting
to improve the outcomes. In the contemporary world, there have been more improvements in the care of lung
cancer patients than at any other time in recent history. However, it is becoming ever more challenging to stay
abreast of all of the advances that evolves from various fortes of lung cancer management. The objective is to
predict the incidence of lung cancer, its survivability and recurrence rate. The occurrence of lung cancer can be
detected with series of test involving Test for Pulmonary Vascular Resistance and Spirometry initially.
Pulmonary Vascular Resistance is the resistance of the pulmonary circulation and Spirometry is a test to
diagnose various lung conditions, mainly COPD, Chronic Obstructive Pulmonary Disease. We then predict the
probability of Non-small cell lung cancer (NSCLC). It is the most common lung cancer accounting to 80%
approximately. The stage of cancer can be estimated with the most common staging system, TNM System
developed by the International Union against Cancer. The cancer probability can be predicted with some
prognostic factors such as Age, Gender, Node size, Node Type, Nodes count, Presence of nodes in upper lung,
Emphysema and Spiculation. The survival benefit of post-operative radiotherapy (PORT) for non-small cell
lung cancer (NSCLC) remains controversial. So, we construct a survival prediction model to enable
individualized predictions of the net survival benefit of PORT for NSCLC cancer patients based on the tumour
characteristics such as Histology, Tumour extent and node extent.

I.RELATED WORKS
Bounteous amount of work have been done to predict the risk of the cancer. In the research finding, certain traits

of our work are compared with previous works. Some of them are as follows:

Type Endpoint Algo Data Ref

Lung Survivability DT Mixed Catto et al
Lung Recurrence NN Clinical Jinetal

Lung Survivability DT Mixed Listgarten et al
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Lung Susceptibility SVM Mixed Delen et al
Lung Survivability Naive Bayes | Mixed Bellaachia et al
Lung Recurrence NN Clinical Grumett et al
Lung Treatments SVM Clinical Hayashida et al
Lung Recurrence DT Clinical Masic et al
Lung Recurrence ANN Mixed Luna et al
Lung Survivability DT Clinical Garcia et al
Lung Survivability & Recuurence RF DT Clinical and Gene data | This paper

I.LMETHODS AND TECHNIQUES

3.1 Feature Selection —

Feature selection is a pre-processing technique that helps in identifying and removing features that are irrelevant
to the classification and in so doing produces a compact data set. This method will increase the accurateness
without altering the relevance of the features and so used widely in Healthcare field.

Trivial Variables in Breast Cancer | Significant features in Breast Cancer
Age Age & Gender

Gender Node size

Cancer grade Hormone Node Type

Tumour size Nodes count

Physical condition Emphysema

Smoking Spiculation

3.2 Prognosis Procedure

NSCLC is any type of epithelial lung cancer other than small cell lung cancer (SCLC). Familiar types of
NSCLC includes squamous cell carcinoma, large cell carcinoma, and adenocarcinoma, but there are quite a few
other Kinds that transpire less frequently but all types can occur in unusual histologic variants. Although
NSCLCs are related with chain-smokers, adenocarcinomas may be found in patients who have never smoked.
As a class, NSCLCs are pretty oblivious to chemotherapy and radiation therapy compared with SCLC. Patients
with resectable disease may perhaps be alleviated by surgery only or surgery charted with chemotherapy. Local
control can be achieved with radiation therapy in a outsized amount of patients with unresectable disease, but
cure is seen only in a small number of patients. Patients with locally progressive unresectable syndrome may
perhaps attain long-term survival with radiation therapy combined with chemotherapy. Patients with
unconventional metastasized disease may attain better survival and palliation of symptoms with chemotherapy,
targeted agents, and other supportive measures.

3.3 Lung Cancer Stages

Accurately characterizing the anatomic extent of disease in a patient with lung cancer can help with better cure
and diagnosis. Non-small cell lung cancer is staged using the TNM system (T for extent of primary tumour, N
for regional lymph node involvement, and M for metastasis).

TNM DESCRIPTION
T1 A small tumour that is not locally advanced or invasive
T2 A larger tumour that is minimally advanced or invasive
T3 Any size of tumour that is locally progressive otherwise aggressive
up to but not including the major intrathoracic structures
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T4 Any size tumour that is advanced or invasive into the major

intrathoracic structures

NO Metastatic disease to nodes within the Ipsilateral lung

N1 Metastatic disease to nodes beyond the Ipsilateral lung but not

contralateral to the primary tumour

N2 Metastatic disease to nodes distant to those included in N2
MO Local or regional disease
M1 Disseminated disease

IV.PREDICTOR MODEL BUILDING

4.1 Pulmonary Vascular Resistance of Lungs

Pulmonary Vascular Resistance is the resistance of the pulmonary circulation. To find the PVR of lungs, we use
three basic factors namely Mean Pulmonary Artery Pressure; Pulmonary Capillary Wedge Pressure and
Pulmonary Flow. The normal values of MPAP, PCWP and PF are given as >25mmHg, 4-12 mmHg and 4-8
L/min respectively. With these factors we estimate if PVR is hormal or abnormal. The normal rate of PVR is in
the range of 37-250.

4.2 Spirometry Test for COPD

Spirometry is a test to diagnose various lung conditions, mainly COPD, Chronic Obstructive Pulmonary
Disease. It measures if the value of FVC, FEV1 and PEFR are normal or not. It includes other essential factors
such as Age, Gender and Height to check if FEV1/FVC is normal or low. In case the FEV1/FVC value is low,
then we should consider COPD.

4.3 Non-Small Cell Lung Cancer Probability

The cancer probability can be predicted with some prognostic factors such as Age, Gender, Node size, Node
Type, Nodes count, Presence of nodes in upper lung, Emphysema and Spiculation.

FACTORS VALUES SCORE
Age <40
40-69
>=70
Gender Male
Female
Nodule Type Solid
Non-solid
Partially Solid
Nodule size 0-9
10-12
20-29
30-49
>=50
Nodule Count 0-9
10-12
20-29
30-49
>=50
Spiculation Presence
Absence
Emphysema Presence
Absence
Upper lung nodule Presence

ool
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‘ Absence 0.0

4.4 TNM Stage and Cancer Stage

The stage of Non-small cell lung cancer (NSCLC) can be predicted with the most common staging system, the
TNM System developed by the International Union against Cancer. It is used only in NSCLC staging, when
surgery is considered. We use different staging for both non-small cell lung cancer and small cell lung cancer.

4.5 Recurrence rate with Post-Operative Radio Therapy

The survival benefit of post-operative radiotherapy (PORT) for non-small cell lung cancer (NSCLC) stays
notorious.

Survivability with Post-Operative Radio Therapy
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So, we construct a survival prediction model to enable individualized predictions of the net survival benefit of
PORT for NSCLC cancer patients based on the tumour characteristics such as Histology, Tumour extent and
node extent.

V.DISCUSSION AND CONCLUSION

The earlier diagnosis of Lung cancer is a key to effective treatment. In this paper a novel prognosis method in
the combination of regression and random forest classifier technique was used to build a lung cancer predictive
model. Cancer associated death is increasing intensely. This rate can be reduced only with earlier prediction. But
the worst case is that most people avoid cancer screening owing to cost and time associated with it. The model
reduces the cost for different medical tests and helps the patients to take precautionary measures well in
advance. It leverages the power of both clinical and genomic data to prefigure the cancer risk. It also describes
the functional assessment stage of a cancer affected patient. In future this prognosis model can be designed as a
web based application and can be implemented in remote areas, to imitate the human diagnostic expertise for
predicting the disease. A more efficient model can be built by using different techniques and algorithms. Similar
model is to be built for other types of cancers.
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