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 Percent Surviving 5 Years: 17.7% (2006-2012)
 Lifetime Risk of Developing Cancer:

~ 6.6 percent of men and women will be diagnosed with lung and 
cancer at some point during their lifetime, based on 2010-2012 data.

 Estimated New Cases in 2016 – Incidence: 224,390
 13.3% of All New Cancer Cases  
 Estimated (Lung Cancer) Deaths in 2016 – Lung Cancer-

Specific Mortality: 158,080
 68% Death rate in women with lung cancer!!  75% in men 

with lung cancer!!!!
 % of All Cancer Deaths – 26.5%
 Prevalence: In 2013, an estimated 415,707 living with lung 

cancer in the U.S.

Lung Cancer – Stats and Harsh Facts

13.3%

New Lung Cancer 
Cases in 2016



Lung cancer is most frequently 
diagnosed among people aged 65-74.

Median Age At Diagnosis: 70

New Cases by Age Group: Lung Cancer

SEER 18 2009-2013, All Races, Both Sexes





Based on data from SEER 18 2006-2012. 
Gray figures represent those who have died from lung and bronchus cancer. 
Green figures represent those who have survived 5 years or more.

Percent Surviving 
5 years:
17.7%

Five-Year Survival Rates in Lung Cancer 
(2006 – 2012)



U.S. Cancer Death Rates Historic Trends



Appalachian Lung Cancer Disparity: West Virginia 

CDC Nov. 2014: National Program of Cancer Registries

WV WV



Compared with WV prevalence

West Virginia Lung Cancer Mortality (2009-2013): 
61.8/100,000

Appalachian Lung Cancer Disparity: WV 

• Lung cancer has the highest 
cancer-mortality nationally, 
with 45.0 deaths/100,000 
(2012); 

• West Virginia has a mortality 
disparity with

59.6 deaths/100,000. 

Significantly Higher
Not Significantly Different
Significantly Lower



NSCLC: U.S. Survival by Stage at Diagnosis

Greene et al, eds. 
AJCC Cancer Staging Manual. 6th ed. 2002. 
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Percent of Cases and 5-Year Survival by Stage at Diagnosis

SEER 18 2006-2012, All Races, Both Sexes by SEER Summary Stage 2000

Percent of Cases by Stage

5-Year Survival by Stage

Distant
(Stage 4)



NSCLC Treatment by Stage
• Stage I: Resection (Lobectomy); SBRT

• Stage II: Resection (Lobectomy/Segmentectomy/Pneumonectomy); SBRT

• Stage III: most heterogeneous group 
(Resectable: IIIA vs ?Unresectable: IIIB).
Neoadjuvant Chemo-(Radiation)  Surgery
Definitive Chemoradiation.

– Stage II – III: Adjuvant Chemotherapy !!!  (Survival Benefits)

• Stage IV: <5% 5-year survival. 
Chemotherapy, Targeted therapy, Biologics therapy, Immunotherapy.



Historical Survival Outcome in Lung Cancer

Cancer Detect Prev. 2008;32(2):101-8. doi: 10.1016/j.cdp.2008.05.009. Epub 2008 Jul 17
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http://www.ncbi.nlm.nih.gov/pubmed/18639390


BMJ 311:899, 1995

Meta-Analysis of Adjuvant Chemotherapy 1995: Early indication 
suggesting benefits with Cisplatin-based chemotherapy



Prospective Validation of the Meta-analysis 
Subset

IALT (International Lung Adjuvant Trial) Study
Allowed: 
 Various stages (I, II, III)
 Cisplatin-based regimen
 Various partner drugs (Etoposide or a Vinca)
 Various cycles (3-4)
 Some received sequential chest radiation



Adjuvant Chemotherapy Trials 
• IALT (International Lung Adjuvant Trial): NEJM Jan 22, 2004; 350:351-60.

Stage I – III (1867 patients: Chemo N=932 vs Control N=935):  Cisplatin-based adjuvant chemotherapy after curative 
surgery.
Chemo: Cisplatin + Vindesine / Vinblastine / Vinorelbine / Etoposide. x4
Adjuvant XRT: planned for 30.6% patients (1.9% in pN0, 33.7% in pN1, and 64.3% in pN2 disease)
5 year-survival increased by 4.1%. 

• NCIC – JBR.10 Study: Cisplatin + Vinorelbine for resected stage IB/II patients
Overall Survival improved by 15%.

• ANITA Trial (Adjuvant Navelbine International Trialist Association):
Cisplatin + Vinorelbine (x4) for resected stage IB+II+IIIA patients
Overall survival benefit 9% (5-yrs) and 8% (7-yrs).

• CALGB 9633: Stage IB – specific phase 3 RCT; uses Carboplatin-backbone chemotherapy (PC)x4
Initial results, reported in 2004, showed a significant survival advantage (12% at 4-yrs);
……. But the 2006 updated results are no longer statistically significant. 

• Role of adjuvant chemotherapy for Stage IB remains controversial (negative).
• No convincing evidence from RCT that adjuvant chemotherapy is effective in Stage IA.



Lung Adjuvant Cisplatin Evaluation: Pooled Analysis by the 
LACS Collaborative Group     

N=4,584

JCO 26: 3552-3559, 2008



Lung Adjuvant Cisplatin Evaluation: Pooled Analysis by the 
LACS Collaborative Group

JCO 26: 3552-3559, 2008



Lung Adjuvant Cisplatin Evaluation: Pooled Analysis by the 
LACS Collaborative Group

Median F/U time: 5.2 years.

Overall Hazard Ratio of Death: 0.89 (95% CI, 0.82 – 0.96, P=0.005).

5-year Absolute Benefit of 5.4% from chemotherapy.

No heterogeneity of chemotherapy effect among trials.

The Benefit varied with Stage (test for trend P=0.04):  Hazard Ratio (<1 favors chemo)
Stage IA: 1.40 95% CI 0.95 – 2.06;

IB: 0.93 0.78 – 1.10;
Stage II:   0.83 0.73 – 0.95;
Stage III:  0.83 0.72 – 0.94

No interaction between chemotherapy effect and :
Gender, Age, Histology, Type of Surgery, 
Planned Radiotherapy, or Planned Total Dose of Cisplatin. 

JCO 26: 3552-3559, 2008





Studies IA IB II III
ALPI NO NO NO NO

IALT NO NO NO YES

BLT NO NO NO NO

JBR.10 NO YES

ANITA NO YES YES

CALGB9633 NO

LACE (meta) NO NO YES YES

Adjuvant Chemotherapy in Stage IB Resected 
Lung Cancer?



Tumor Size Hazard Ratio (HR)
≥ 4 cm HR=0.78, p=0.087
> 7 cm HR=0.52, p=0.048

Adjuvant Chemotherapy in Resected Lung 
Cancer – IB: Does Size matter?

Stage IB survival by tumor size

Strauss G. et al., ASCO 2011 (abst 7015)



Adjuvant Chemotherapy in Resected Lung 
Cancer – How about the Elderly 



Adjuvant Chemotherapy Regimens
• Nausea, vomiting
• Hair loss (alopecia)
• Infusion reactions
• Kidney insufficiency (Cisplatin/Carboplatin, 

Pemetrexed)
• Peripheral neuropathy (Taxanes)
• Skin rashes 
• Time and Emotional burden (anxiety) – 4 cycles, 

usually Q3 weeks x4 (but Gemcitabine: weekly)



Challenges for Patients – Adjuvant 
Chemotherapy: Adverse Effects

• Nausea, vomiting
• Hair loss (alopecia)
• Infusion reactions
• Kidney insufficiency (Cisplatin/Carboplatin, 

Pemetrexed)
• Peripheral neuropathy (Taxanes)
• Skin rashes 
• Time and Emotional burden (anxiety) – 4 cycles, 

usually Q3 weeks x4 (but Gemcitabine: weekly)



Challenges for Medical Oncologist –
Adjuvant Chemotherapy

• Seeing patients AFTER the curative surgery
• High expectation of Cure
• Navigation of risks and benefits before and during the 

chemotherapy
• Surveillance follow-up (surgeons and medical 

oncologists and radiation oncologists)
• Recurrence during or soon after chemotherapy (it 

does happen  : (



Management of Unresectable Stage IIIA/B
• Chemo-radiation is the SOC

– Weigh risks/benefits of Concurrent vs. Sequential

Cochrane Database of Systemic Reviews 2010



Management of Unresectable Stage IIIA/B

• Chemo-radiation is the SOC
– Weigh risks/benefits of Concurrent vs. Sequential
– EP-XRT or Carboplatin/Paclitaxel-XRT are reasonable options
– Cisplatin/Pemetrexed-XRT is reasonable in Adenocarcinoma
– Radiation (XRT) beyond 60 Gy is unproven
– No survival benefit in poor PS patients or those with significant weight 

loss 

• Consolidation chemotherapy in NOT SOC 
– and evidence-based medicine weighs against Routine Use, BUT ….. 

Still PERMISSIBLE in various guidelines.



30 Years Progress of Immuno-Oncology

Era of Gene Cloning



T-Cell Receptor and Co-stimulatory 
Activation or Inhibition of T cells 

T cell

Antigen-presenting cell
or Tumor cell



Targeting Immune PD-L1/PD-1 Checkpoint Pathway:
Systemic Therapy



FDA - Immune PD-L1/PD-1 Checkpoint Pathway
LUNG CANCER:

Nivolumab – 2nd Line: 3/4/2015 (Squamous) 
10/9/2015 (Non-Squamous)

Pembrolizumab – 2nd Line: 10/2/2015 (NSCLC, PD-L1+) 
1st Line: 10/24/2016: PD-L1 Tumor Proportion Score 

(TPS) ≥50%
5/10/2017: 1st Line Rx for Non-Sq NSCLC combined w/ 
chemo (Cabroplatin-Pemetrexed)

Atezolimumab – 10/18/2016 (NSCLC, 2nd Line Rx)



FDA Approval of Immunotherapy Drugs 
(Jan 2015 – May 2017)

Heme Malignancy:
Ofatumumab (CD20-mAb): Relapsed CLL, Aug 2016
Blinatumomab (CD19-directed CD3-T cell engager Ab): 

Ph(-) pre-B ALL, Jan 2015
Daratumumab (CD38-Ab): Myeloma, Nov 2016/2016
Elotuzumab (SLAM F7-mAb): Myeloma, Nov 2015
Obinutuzumab (mAb): Relapsed/refractory Follicular NHL, Feb 2016
Nivolumab (PD-1 mAb): Classic Hodgkin’s Lymphoma, May 2016
Pembrolizumab (PD-1 mAb): Classic Hodgkin’s Lymphoma, March 2017
Lenalidomide (Immunomodulatory): Myeloma, Feb 2015, 2017

Renal: 
Nivolumab (PD-1 mAb): Renal Cell Ca, Nov 2015

Skin:
Ipilimumab (CTLA-4 mAb): Melanoma, 2011, Oct 2015 (+Nivo)
Talimogene laherparapvec (Viral Rx): Melanoma, Oct 2015
Nivolumab (PD-1 mAb): Oc 2015, Jan 2016
Pembrolizumab (PD-1 mAb): Melanoma, Dec 2015

Lung:
Nivolumab (PD-1 mAb): 2L Sq NSCLC, March 2015; 

NSCLC, Oct 2015
Pembrolizumab (PD-1 mAb): 2L NSCLC, Oct 2015; 

1L NSCLC, Oct 2016; May 2017 (chemo/Pembro)
Atezolizumab (PD-L1 mAb): 2L NSCLC, Oct 2016

Head and Neck:
Pembrolizumab (PD-1 mAb): Recurrent/mets SCCHN, Oct 2016
Nivolumab (PD-1 mAb): Recurrent/mets SCCHN, Nov 2016

Pembrolizumab (PD-1 mAb): Biomarker indication solid tumors,
MSI-H / MMR-def, May 2017

skin

Bladder:
Atezolizumab (PD-L1 mAb): Bladder Ca, May 2016, April 2017
Nivolumab (PD-1 mAb): Bladder Ca, Feb 2017
Avelumab (PD-L1-mAb): Merkel cell; Bladder Ca; March/May 2017
Pembrolizumab (PD-1 mAb): Bladder Ca, May 2017
Durvalumab (PD-L1 mAb): Bladder Ca, May 2017

Stomach:
Pembrolizumab (PD-1 mAb): Gastric Ca, Oct 12, 2017



Future Technology on the Horizon – Paradigm Shift



Elucidating Molecular Mechanisms of Tumor 
Reprogramming and Drug Resistance

WVU011117 - Serial ProspECtive bIopsy for Appalachian 
Lung Cancer Molecular Profiling (SPECIAL) Study

• Serial tumor “biopsies-rebiopsies” and “blood” collection on treatments
• Genomics next-gen sequencing and profiling
• Proteomics-Metabolomics profiling
• Predictive biomarkers discovery for treatment response-resistance
• Novel diagnostics development
• Novel evolutionary treatment strategies and drug discovery
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