Lung Cancer-a primer

_ Sal Yendamurl MD
Professor and Chair,
Dept of Thoracic Surgery,RPCI,Buffalo



CLINICAL CATEGORIES

NODULE
* MULTIPLE PULMONARY NODULES
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leferentlal Dlagn03|s

I\/Iallgnant tumors

+ Bronchogenic carcinoma, lymphoma, sarcoma,
plasmacytoma, solitary metastases

* Benign tumors
+ Harmatoma, adenoma, lipoma

# Infectious Granulomas

+ Tuberculosis, histoplasmosis, coccidioidomycosis,
mycetoma, ascaris, echinococcal cyst, dirofilariasis
(dog heartworm)




Differential Diagnosis
* Noninfectious Granulomas
¢ Rheumatoid arthritis, Wegener’s
granulomatosis, sarcoidosis, paraffinoma

% Miscellaneous

+BOOP, abscess, silicosis, fibrosis/scar,
hematoma, spherical pneumonia, pulmonary
Infarction, A-V malformation, bronchogenic
cyst, amyloidoma




Etiology _

* Benign
+ Infectious granulomas (80%)
+Hamartomas (10%)
»= Malignant
+Primary lung cancer
+ Metastatic nodules
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Epldemlology of Lung Cancer

Leadlng cause of cancer death

= Risk Factors
+Age
+Tobacco

+Occupational agents
e Asbestos, Radon, Arsenic, Chromium, etc

+ Genetic factors




Epldemlology of Lung Cancer

RISk Factors

+? Gender
 Conflicting results

+Diet

« Vitamins A & E, fruits & vegetables intake lower
the risk

+ COPD/Pulmonary fibrosis



Pulmonary Nodule R|sk

B Table 19-5. INCIDENCE OF MALIGNANCY IN SOLITARY
PULMONARY NODULES RELATED TO AGE

Age (yr) Malignant (%)
35-44 15
4549 26
50-59 41
60-69 50

70-79 70




Smokmg and Lung CA

Billions of Cigarettes

Deaths from Lung Cancer
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* Radiographic

* Laboratory
* Physiologic
= Dlagnostic

% Clinical
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Cllnlcal I\/Ianlfestatlons

* Factors which Affect Symptoms
+Location
+ Extension
+ Mets
+Hormonal syndromes




>
S
qu
i
@
=
B
an
N
&
O
'
Q.
=
>
7P

et
v C
- 2 © 'S
g o D o
CEae o g
O v wm
Oumsve
S O © > g <
mvC|_|wJ__C
L e AL eose IS,
al
1




Symptoms Extrapulmonary

»* Extra Pulmonary
+Pleural effusion - dyspnea
+Recurrent Nerve - Hoarseness
+SVC Syndrome
+Dysphagia




Sym ptoms Extratho raC|c

* Extra Thoracic
+Hypertrophic pulmonary osteoarthropathy
+Cervical Lymph Node Mets
+Bone Pain
+CNS Symptoms




Symptoms-General
»* Non-specific
+Weight loss
+\Weakness
* Hormonal
+Cushing’s Small Cell
+SIADH Adeno or poorly diff
+Parathormone, Hypercalcemia SCCA




Symptoms General

Asymptomatlc - 5 to 15%

= Others

+Neuromyopathies (Eaton-Lambert)
+ Dermatoses

+Vascular

+Hematologic




Physical Findings

* Will depend on extent of disease
% Cachexia

* Lymphadenopathy

* Clubbing

# Pulmonary findings

= Manifestations of metastases




Exam

ICa

Phys




Laboratory

» Non-specific findings
* Anemia

» Hypercalcemia

» Elevated CEA level
»* Abnormal LFTs

» Elevated ALP




* CXR (OLD FILMS!)

* CT Scan
* MRI
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CT Scan
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PET Scan

Based on FDG Uptake
= SenS|t|V|ty > 95%
*= Specificity 78%
* False negatives

+ Carcinoids, bronchioloalveolar Ca
* False positives — Inflamm lesions
* Expensive




Physmloglc Evaluatlon

Pulmonary Assessment

+Spirometry
- FVC, FEV], DLCO

+ Arterial Blood Gases
» pCo2, pO2

+Pulmonary Perfusion Scan

+ Exercise Pulmonary Testing
« Max oxygen consumption (MVO?2)




Bronch Findings
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Thoracic Oncology



Su r_gic_al _Stagi_ng_

»* Mediastinoscopy

* Mediastinotomy (Chamberlain
procedure)

* Thoracoscopy (VATS)




I\/Iedlastmoscopy

Skinincision

Pret racheé%mston

Traches
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Surglcal I\/Ianagement

» Surgically Curable
+50% present with distant mets
+25% Incurable intrathoracic spread
+25% Possibly curable




Surglcal I\/Ianagement

= Approach

#* Video Assisted Thoracic Surgery
(VATYS)

*= Thoracotomy
+Posterolateral
+Anterior

»= Median Sternotomy




Surglcal I\/Ianagement

Lobectomy (+ Iymphadenectomy)

* Larger resections
+ Bilobectomy, Pneumonectomy

= Lesser resections
+ Segmentectomy, wedge resection
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Non Surglcal Theraples

= Chemotherapy
* Radiotherapy

»* Combination therapy
+Neoadjuvant (prior to surgery)
+Palliative
+ Definitive
+ Adjuvant (after surgery)




National Lung Screening Trial

s Largest lung cancer screening trial to date.
»* NCI sponsored

»* Compared low-dose CT (LDCT) scan to chest X-
Ray. Randomized patients to either arm with
standard of care follow up.

* Patients had 3 annual LDCTs
% Qver 30 Institutions in the United States




Total 7193
positives

Lung 270 (4)
cancer

No lung 6923
cancer

Low-dose CT Arm

6 902 4 054
168 (2) 211 (5)
6734 3843

Total 2387
positives

Lung 136 (6)
cancer

No lung 2251
cancer

True and False Positive Screens

1482

65 (4)

1417

CXRArm

11/5

78 (7)

1097

Final interpretation data, including benefit of historical comparison exams

Geralda DS , RSNA 2010



The NEW ENGLAND

A Lung Cancer
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Reduced Lung-Cancer Mortality with Low-Dose Computed
Tomographic Screening

The National Lung Screening Trial Research Team

In other words...

» 354 of pts who had CT
screening died, compared to
442 with CXR.

« 88 did not die who would have
otherwise so there was a 20%
reduction in lung cancer
mortality.

The National Lung Screening Trial Research Team,
NEJM, Vol. 365, Figure 1, 2011



Screening

Screenmg for Iung cancer has been
demonstrated to be successful

= However, many screening tests are false
positive — testing for this has risks

= How can we separate benign nodules from
malignant ones?




Attempts to separate benign from
malignant nodules
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A Bronchial Genomic Classifier

for the Diagnostic Evaluaton of Lung Cancer
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Attempts to separate benign from
mallgnant nodules

Blood based blomarkers
Serum microRNAS

Circulating tumor cells




Early stage Iung cancer

= Most patients undergo resection
= However, there Is a high recurrence rate

= Prognostic biomarkers may help with deciding
I any patients should be treated with adjuvant
chemotherapy



Prognostic signatures
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Pr— EGFR MUtants

. Adenocarcinoma
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Large cell carcinoma/ Squamous cell . Small cell
not otherwise specified carcinoma lung cancer
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Lung Adenocarcinomas

Large Cell

(10%) Adenocarcinoma

(70%)

Squa(?&gi(?ell NSCLC Heterogeneity
- KRAS
(30%)
Unknown
(42%)

EGFR
(15%) : e
EML4-ALK  / BRAF |PIK3CA ~MEK
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HER2 FGFR4
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Immunotherapy

o Checkpomt inhibitors

« Monoclonal antibodies against tumor
antigens

 Therapeutic vaccines against tumor
antigens to generate a durable immune
response

« Adoptive T cell therapy




Mutations and response
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Mutational landscape determines
sensitivity to PD-1 blockade in
non-small cell lung cancer
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Conclusmns

> Lung cancer has a Iow cure rate

* The scope of research In this malignancy Is
Increasing exponentially




