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INSIDE
Takeaways from KEYNOTE-021 and IMpower 150 on  
Combination Chemotherapy and Checkpoint Inhibition in NSCLC

By Hossein Borghaei, MS, DO

The role of checkpoint inhibitors in 
the management of recurrent or meta-
static NSCLC is now well established. 
For patients who are treatment naive 
who do not have a driver mutation and 
who have a high PD-L1 expression (≥ 
50% tumor proportion score), frontline 
pembrolizumab is the accepted stan-
dard of care based on the results of the 
KEYNOTE-024 study.1 Based on the 
results of KEYNOTE-021 cohort G, a 
randomized phase II trial, the U.S. Food 
and Drug Administration has approved 
the triple combination of carboplatin, 
pemetrexed, and pembrolizumab in all 
patients with non–squamous cell NSCLC, 
regardless of PD-L1 expression levels.2 
The results of this trial indicate that 
the combination of a platinum-doublet  

chemotherapy and a checkpoint inhibi-
tor is not only feasible from a safety 
standpoint, but it can also lead to better 

response rates and possibly better over-
all survival (OS) duration. However, 
many in the thoracic oncology commu-
nity remain skeptical of the role of such 
combinations for first-line treatment 
of patients with advanced disease. In 
the absence of definitive phase III data, 
platinum-doublet chemotherapy remains 
a viable option for patients with less than 
50% PD-L1 expression and no driver 
mutations.

Promising Results for OS, PFS
IMpower 150 is a randomized phase III 
trial designed to assess whether the addi-
tion of atezolizumab, a PD-L1 antibody, 
to a backbone of carboplatin, paclitaxel, 
and bevacizumab (C, P + B) could pro-
vide better clinical efficacy (see Fig. 1, 
page 6). As reported by Reck et al., this 
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	     with the New IASLC President
Giorgio Vittorio Scagliotti, MD, Professor 
of Oncology at University of Torino and 
Head of the Department of Oncology and 
Chief of the Division of Medical Oncology 
at the San Luigi Hospital in Torino,  
Italy, earned his medical degree and 
completed his postgraduate training in 
respiratory medicine, internal medicine, 
and medical oncology at the University 
of Torino. He is a member of several sci-
entific societies, including the IASLC, the 
Italian Society of Respiratory Medicine, 
The Italian Association of Medical 
Oncology, the European Respiratory 
Society, and the American Society of 
Clinical Oncology. Dr. Scagliotti was an 
IASLC Board member from 2003-2007 
and was the 2016 Addario Lectureship 
Award recipient. 

In the interview below, Dr. Scagliotti 
shares his vision for thoracic oncology 
and his perspective on international 
issues and the IASLC’s involvement in 
solutions. 

Q: Where is thoracic oncology going as 
a field?

A: Thoracic oncology is moving toward a 
step-by-step implementation of precision 
medicine, keeping in mind that not every 
therapeutic strategy should be centered 
on targeted therapies. While targeted 
therapies, at best, will constitute a thera-
peutic choice for 40% of our patients, 
other innovative approaches, such as 
immunotherapy, will have arrived on 
the therapeutic stage in a timely manner 
and can address the needs of those whose 
tumors do not harbor oncogenic drivers. 
Patient stratification issues in immuno-
therapy studies must be solved to iden-
tify and treat the optimal subgroup of 
patients. In addition, we must better 
understand the role of “omics” in early 
disease and the real contribution of this 
area of study to real-world diagnosis and 
management. 

Q: How will the insights and challenges 
you’ve experienced as a leader in tho-
racic oncology in Europe influence your 
tenure as IASLC President?

A: The differences among European 
health care systems and those in the 
United States are still huge. Because 
the IASLC membership consists of so 
many different national perspectives, 
we should avoid discussing the pros and 
cons of each system. It is a matter of fact 
that drug accessibility in some European 
countries still represents a relevant soci-
etal issue, and critical drugs are not yet 
available for many patients. In addition, 
the average gap in time between drug 
approvals in the major European Union 
countries and the United States still 
exceeds 1 year.

Q: What special challenges do you 
anticipate in an era when the National 
Institutes of Health, the National 

Cancer Institute, and the European 
Medicines Agency budgets are threat-
ened with cuts?

A: That is a critical problem to be solved. 
Scientific organizations, such as the 
IASLC, should become preferred partners 
for regulatory agencies to act as “insti-
tutional advisors.” If we look carefully at 
our new strategic plan, this is an issue that 

continued on page 4
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Lung Cancer Immunotherapy Meeting to Discuss New Topics, Emerging Themes 
By Federico Cappuzzo, MD, PhD

During the past few years, improve-
ments in the knowledge of immune 
system biology have dramatically 
changed the therapeutic paradigm 
for NSCLC. Pembrolizumab has been 
recently approved by regulatory agen-
cies as an upfront agent for patients with 
advanced NSCLC with 50% or greater 
programmed cell death ligand 1 (PD-
L1) expression, and recent data strongly 
support combination immunotherapy 
and standard chemotherapy in patients 
with low or no PD-L1 expression. In 
the second-line setting, single-agent 
immunotherapy with nivolumab, pem-

brolizumab, or 
atezolizumab is 
now considered 
the standard of 
care.1 A recent 
study showed 
that durvalumab 
enhances pro-
gression-free sur-
vival over placebo 
in patients with 

locally advanced NSCLC treated with 
concurrent chemoradiotherapy.2 Several 
new agents are under investigation, and 
clinical trials are exploring the potential 
role of new drug combinations, the role 
of immunotherapy in early stages, and 
the role of immunoprevention. 

In such an exciting and rapidly chang-
ing era, many questions are arising, such 
as optimal drug combinations, sequenc-
ing, enhanced patient selection, better 
biomarkers, and cost effects of all new 
treatments. Therefore, there is an urgent 
need to revise and critically analyze avail-
able data to help clinicians provide the 
best therapy options to patients. 

The Live Educational 
Experience
The IASLC-sponsored Lung Cancer 
Immunotherapy meeting, to be con-
ducted in Madrid, Spain, on March 
22-24, 2017, will bring together leading 
experts who are engaged in develop-
ing novel therapeutic options for lung 
cancer, with a specific focus in immu-
notherapy. The meeting will review the 
status of immunotherapy in lung cancer, 
analyzing both preclinical and clinical 
data. The topics selected for this meeting 
include: review of immune checkpoint 
inhibitors and other immunotherapies, 
analyses of clinical trials in different lung 
cancer stages, relevant clinical issues 
including patient selection and treat-
ment of special patient populations, 

analysis of data on biomarkers predict-
ing sensitivity to immunotherapy, new 
combinations, and new therapeutic 
strategies. The meeting will also feature 
exciting developments in the treatment 

of early-stage lung cancers, small cell 
lung cancer, and mesothelioma. 

The meeting will open on March 
22 with a lecture on lung cancer treat-
ment progress, followed by a lecture on 

tobacco- and e-cigarette–induced inflam-
mation. On March 23, there will be a dis-
cussion of basic immunologic principles, 
followed by presentation of preclinical 
and phase I data. Entire sessions will be 
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TAGRISSO®—ELEGANT DESIGN 
MEETS SELECTIVE TARGETING

The � rst and only third-generation EGFR TKI1

TAGRISSO is designed to target EGFR sensitizing mutations and EGFR T790M 
mutations.1 TAGRISSO binds irreversibly to these key drivers of disease 
and resistance while demonstrating a lower af� nity for wild-type EGFR2

With a lower af� nity for wild-type EGFR, 
TAGRISSO binds at approximately 9-fold 
lower concentrations2 

INDICATION
TAGRISSO (osimertinib) is indicated for the treatment of patients with metastatic epidermal growth 
factor receptor (EGFR) T790M mutation-positive non-small cell lung cancer (NSCLC), as detected by an 
FDA-approved test, whose disease has progressed on or after EGFR tyrosine kinase inhibitor therapy. 

IMPORTANT SAFETY INFORMATION
•  There are no contraindications for TAGRISSO
•  Interstitial Lung Disease (ILD)/Pneumonitis occurred in 3.5% and was fatal in 0.6% of 833 TAGRISSO-

treated patients. Withhold TAGRISSO and promptly investigate for ILD in patients who present with 
worsening of respiratory symptoms indicative of ILD (eg, dyspnea, cough, and fever). Permanently 
discontinue TAGRISSO if ILD is con� rmed

•  Heart rate-corrected QT (QTc) interval prolongation occurred in TAGRISSO-treated patients. Of the 
833 TAGRISSO-treated patients, 0.7% of patients were found to have a QTc > 500 msec, and 2.9% 
of patients had an increase from baseline QTc > 60 msec. No QTc-related arrhythmias were reported. 
Conduct periodic monitoring with ECGs and electrolytes in patients with congenital long QTc syndrome, 
congestive heart failure, electrolyte abnormalities, or those who are taking medications known to prolong 
the QTc interval. Permanently discontinue TAGRISSO in patients who develop QTc interval prolongation 
with signs/symptoms of life-threatening arrhythmia

TAGRISSO binds irreversibly to 
EGFR with exon 19 deletions, 
a mutation seen in approximately 
46% of EGFRm metastatic 
NSCLC2,3

TAGRISSO binds irreversibly 
to EGFR with exon 21 L858R 
substitution, a mutation 
seen in approximately 39% of 
EGFRm metastatic NSCLC2,3

TAGRISSO inhibits mutated EGFR 
with the T790M mutation, which 
is responsible for resistance in 
more than half of EGFRm metastatic 
NSCLC cases at progression2,4 

EGFRm=epidermal growth factor receptor mutation, NSCLC=non-small cell lung cancer, TKI=tyrosine kinase inhibitor.

References: 1. Cross DAE, Ashton SE, Ghiorghiu S, et al. AZD9291, an irreversible EGFR TKI, 
overcomes T790M-mediated resistance to EGFR inhibitors in lung cancer. Cancer Discov. 2014;4:
1046-1061. 2. TAGRISSO [package insert]. Wilmington, DE: AstraZeneca Pharmaceuticals LP; 
2017. 3. Shigematsu H, Lin L, Takahashi T, et al. Clinical and biological features associated with 
epidermal growth factor receptor gene mutations in lung cancers. J Natl Cancer Inst. 2005;97(5):
339-346. 4. Yu HA, Arcila ME, Rekhtman N, et al. Analysis of tumor specimens at the time of 
acquired resistance to EGFR-TKI therapy in 155 patients with EGFR-mutant lung cancers. 
Clin Cancer Res. 2013;19:2240-2247.

Please see accompanying complete Brief Summary 
of Prescribing Information on adjacent pages.
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•  Cardiomyopathy occurred in 1.9% and was fatal in 0.1% of 833 TAGRISSO-treated patients. 
Left Ventricular Ejection Fraction (LVEF) decline ≥ 10% and a drop to < 50% occurred in 4% of 655 
TAGRISSO-treated patients. Conduct cardiac monitoring, including an assessment of LVEF at baseline 
and during treatment in patients with cardiac risk factors. Assess LVEF in patients who develop relevant 
cardiac signs or symptoms during treatment. For symptomatic congestive heart failure or persistent, 
asymptomatic LV dysfunction that does not resolve within 4 weeks, permanently discontinue TAGRISSO

•  Keratitis was reported in 0.7% of 833 TAGRISSO-treated patients in clinical trials. Promptly refer patients 
with signs and symptoms suggestive of keratitis (such as eye in� ammation, lacrimation, light sensitivity, 
blurred vision, eye pain, and/or red eye) to an ophthalmologist

•  Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use 
effective contraception during TAGRISSO treatment and for 6 weeks after the � nal dose. Advise males with 
female partners of reproductive potential to use effective contraception for 4 months after the � nal dose

•  The most common adverse reactions (≥ 20%) in patients treated 
with TAGRISSO were diarrhea (41%), rash (34%), dry skin (23%), 
nail toxicity (22%), and fatigue (22%)
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TAGRISSO is designed to target EGFR sensitizing mutations and EGFR T790M 
mutations.1 TAGRISSO binds irreversibly to these key drivers of disease 
and resistance while demonstrating a lower af� nity for wild-type EGFR2

With a lower af� nity for wild-type EGFR, 
TAGRISSO binds at approximately 9-fold 
lower concentrations2 

INDICATION
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factor receptor (EGFR) T790M mutation-positive non-small cell lung cancer (NSCLC), as detected by an 
FDA-approved test, whose disease has progressed on or after EGFR tyrosine kinase inhibitor therapy. 
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•  There are no contraindications for TAGRISSO
•  Interstitial Lung Disease (ILD)/Pneumonitis occurred in 3.5% and was fatal in 0.6% of 833 TAGRISSO-

treated patients. Withhold TAGRISSO and promptly investigate for ILD in patients who present with 
worsening of respiratory symptoms indicative of ILD (eg, dyspnea, cough, and fever). Permanently 
discontinue TAGRISSO if ILD is con� rmed

•  Heart rate-corrected QT (QTc) interval prolongation occurred in TAGRISSO-treated patients. Of the 
833 TAGRISSO-treated patients, 0.7% of patients were found to have a QTc > 500 msec, and 2.9% 
of patients had an increase from baseline QTc > 60 msec. No QTc-related arrhythmias were reported. 
Conduct periodic monitoring with ECGs and electrolytes in patients with congenital long QTc syndrome, 
congestive heart failure, electrolyte abnormalities, or those who are taking medications known to prolong 
the QTc interval. Permanently discontinue TAGRISSO in patients who develop QTc interval prolongation 
with signs/symptoms of life-threatening arrhythmia

TAGRISSO binds irreversibly to 
EGFR with exon 19 deletions, 
a mutation seen in approximately 
46% of EGFRm metastatic 
NSCLC2,3

TAGRISSO binds irreversibly 
to EGFR with exon 21 L858R 
substitution, a mutation 
seen in approximately 39% of 
EGFRm metastatic NSCLC2,3

TAGRISSO inhibits mutated EGFR 
with the T790M mutation, which 
is responsible for resistance in 
more than half of EGFRm metastatic 
NSCLC cases at progression2,4 

EGFRm=epidermal growth factor receptor mutation, NSCLC=non-small cell lung cancer, TKI=tyrosine kinase inhibitor.
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acquired resistance to EGFR-TKI therapy in 155 patients with EGFR-mutant lung cancers. 
Clin Cancer Res. 2013;19:2240-2247.
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•  Cardiomyopathy occurred in 1.9% and was fatal in 0.1% of 833 TAGRISSO-treated patients. 
Left Ventricular Ejection Fraction (LVEF) decline ≥ 10% and a drop to < 50% occurred in 4% of 655 
TAGRISSO-treated patients. Conduct cardiac monitoring, including an assessment of LVEF at baseline 
and during treatment in patients with cardiac risk factors. Assess LVEF in patients who develop relevant 
cardiac signs or symptoms during treatment. For symptomatic congestive heart failure or persistent, 
asymptomatic LV dysfunction that does not resolve within 4 weeks, permanently discontinue TAGRISSO

•  Keratitis was reported in 0.7% of 833 TAGRISSO-treated patients in clinical trials. Promptly refer patients 
with signs and symptoms suggestive of keratitis (such as eye in� ammation, lacrimation, light sensitivity, 
blurred vision, eye pain, and/or red eye) to an ophthalmologist

•  Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to use 
effective contraception during TAGRISSO treatment and for 6 weeks after the � nal dose. Advise males with 
female partners of reproductive potential to use effective contraception for 4 months after the � nal dose

•  The most common adverse reactions (≥ 20%) in patients treated 
with TAGRISSO were diarrhea (41%), rash (34%), dry skin (23%), 
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dedicated to biomarkers, anti–PD-L1/
PD-1 data, new combinations, and new 
immunotherapy agents—including vac-
cines—providing the most innovative 

and updated results. Finally, on March 24, 
discussion will focus on clinical manage-
ment, early-stage disease, small cell lung 
cancer, and mesothelioma. The last part 
of the meeting will focus on immunopre-
vention. A nurses’ workshop and advo-
cates’ workshop are scheduled for March 
25. This symposium is also open to fel-
lows and early-career faculty members 

who will present their scientific research 
as abstracts or oral presentations at the 
meeting.  

The Organizing Committee includes 
some of the most eminent experts in the 
field of lung cancer, including IASLC 
President Giorgio Scagliotti, MD, PhD; 
IASLC Treasurer Tony Mok, BMSc, 

The IASLC-sponsored meeting 
will be held in Madrid,  
March 22-24, 2018

continued on page 7
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TAGRISSO® (osimertinib) tablets, for oral use
Brief Summary of Prescribing Information.
For complete prescribing information consult official package insert.
INDICATIONS AND USAGE
TAGRISSO is indicated for the treatment of patients with metastatic epidermal growth factor 
receptor (EGFR) T790M mutation-positive non-small cell lung cancer (NSCLC), as detected by 
an FDA-approved test, whose disease has progressed on or after EGFR tyrosine kinase inhibitor 
(TKI) therapy.
DOSAGE AND ADMINISTRATION
Patient Selection
Confirm the presence of a T790M EGFR mutation in tumor or plasma specimens prior to initiation of 
treatment with TAGRISSO [see Indications and Usage (1) and Clinical Studies (14) in full Prescribing 
Information]. Testing for the presence of the mutation in plasma specimens is recommended only 
in patients for whom a tumor biopsy cannot be obtained. If this mutation is not detected in a 
plasma specimen, re-evaluate the feasibility of biopsy for tumor tissue testing. Information on 
FDA-approved tests for the detection of T790M mutations is available at http://www.fda.gov/
companiondiagnostics.
Recommended Dosage Regimen
The recommended dose of TAGRISSO is 80 mg tablet once a day until disease progression or 
unacceptable toxicity. TAGRISSO can be taken with or without food.
If a dose of TAGRISSO is missed, do not make up the missed dose and take the next dose  
as scheduled.
Administration to Patients Who Have Difficulty Swallowing Solids
Disperse tablet in 60 mL (2 ounces) of non-carbonated water only. Stir until tablet is dispersed into 
small pieces (the tablet will not completely dissolve) and swallow immediately. Do not crush, heat, 
or ultrasonicate during preparation. Rinse the container with 120 mL to 240 mL (4 to 8 ounces of) 
water and immediately drink.
If administration via nasogastric tube is required, disperse the tablet as above in 15 mL of  
non-carbonated water, and then use an additional 15 mL of water to transfer any residues to the 
syringe. The resulting 30 mL liquid should be administered as per the nasogastric tube instructions 
with appropriate water flushes (approximately 30 mL).
Dosage Modification
Adverse Reactions
Table 1. Recommended Dose Modifications for TAGRISSO

Target
Organ Adverse Reactiona Dose Modification

Pulmonary Interstitial lung disease 
(ILD)/Pneumonitis

Permanently discontinue TAGRISSO.

Cardiac

QTc† interval greater than  
500 msec on at least 2 separate ECGsb

Withhold TAGRISSO until QTc interval 
is less than 481 msec or recovery to 
baseline if baseline QTc is greater than 
or equal to 481 msec, then resume at 
40 mg dose.

QTc interval prolongation with 
signs/symptoms of life-threatening 
arrhythmia

Permanently discontinue TAGRISSO.

Symptomatic congestive heart failure 
or asymptomatic left ventricular 
dysfunction that persists ≥ 4 weeks

Permanently discontinue TAGRISSO.

Other

Adverse reaction of Grade 3 or greater 
severity

Withhold TAGRISSO for up to 3 weeks.

If improvement to Grade 0-2 within 
3 weeks

Resume at 80 mg or 40 mg daily.

If no improvement within 3 weeks Permanently discontinue TAGRISSO.
a  Adverse reactions graded by the National Cancer Institute Common Terminology Criteria for Adverse Events  
 version 4.0 (NCI CTCAE v4.0).
b  ECGs = Electrocardiograms
†  QTc = QT interval corrected for heart rate

Drug Interactions
Strong CYP3A4 Inducers
If concurrent use is unavoidable, increase TAGRISSO dosage to 160 mg daily when coadministering 
with a strong CYP3A inducer. Resume TAGRISSO at 80 mg 3 weeks after discontinuation of the 
strong CYP3A4 inducer [see Drug Interactions (7), and Clinical Pharmacology (12.3) in full 
Prescribing Information].
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
The following information for ILD/ Pneumonitis, QTc Interval Prolongation, Cardiomyopathy and 
Keratitis reflects exposure to TAGRISSO in 833 patients with EGFR T790M mutation-positive  
non-small cell lung cancer (NSCLC) who received TAGRISSO at the recommended dose of 80 mg 
once daily in AURA3 (n=279), AURA Extension (n=201), AURA2 (n=210), and an expansion cohort 
in the first-in-human trial of osimertinib (AURA1, n=143).
Interstitial Lung Disease/Pneumonitis
Interstitial lung disease (ILD)/pneumonitis occurred in 3.5% (n=29) of TAGRISSO-treated patients 
(n=833); 0.6% (n=5) of cases were fatal.
Withhold TAGRISSO and promptly investigate for ILD in patients who present with worsening 
of respiratory symptoms which may be indicative of ILD (e.g., dyspnea, cough and fever). 
Permanently discontinue TAGRISSO if ILD is confirmed [see Dosage and Administration (2.4) and 
Adverse Reactions (6) in full Prescribing Information].

QTc Interval Prolongation
Heart rate-corrected QT (QTc) interval prolongation occurs in patients treated with TAGRISSO. Of 
the 833 patients treated with TAGRISSO in clinical trials, 0.7% (n=6) were found to have a QTc 
greater than 500 msec, and 2.9% of patients (n=24) had an increase from baseline QTc greater 
than 60 msec [see Clinical Pharmacology (12.2) in full Prescribing Information]. No QTc-related 
arrhythmias were reported.
Clinical trials of TAGRISSO did not enroll patients with baseline QTc of greater than 470 msec. 
Conduct periodic monitoring with ECGs and electrolytes in patients with congenital long QTc 
syndrome, congestive heart failure, electrolyte abnormalities, or those who are taking medications 
known to prolong the QTc interval. Permanently discontinue TAGRISSO in patients who develop 
QTc interval prolongation with signs/symptoms of life-threatening arrhythmia [see Dosage and 
Administration (2.4) in full Prescribing Information].
Cardiomyopathy
Across clinical trials, cardiomyopathy (defined as cardiac failure, congestive heart failure, 
pulmonary edema or decreased ejection fraction) occurred in 1.9% (n=16) of 833 TAGRISSO-
treated patients: 0.1% (n=1) of cases were fatal.
Left Ventricular Ejection Fraction (LVEF) decline greater than or equal to 10% and a drop to less 
than 50% occurred in 4.0% (26/655) of patients who had baseline and at least one follow-up  
LVEF assessment.
Conduct cardiac monitoring, including an assessment of LVEF at baseline and during treatment in 
patients with cardiac risk factors. Assess LVEF in patients who develop relevant cardiac signs or 
symptoms during treatment. For symptomatic congestive heart failure or persistent, asymptomatic 
LV dysfunction that does not resolve within 4 weeks, permanently discontinue TAGRISSO [see 
Dosage and Administration (2.4) in full Prescribing Information].
Keratitis
Keratitis was reported in 0.7% (n=6) of 833 patients treated with TAGRISSO in clinical trials. 
Promptly refer patients with signs and symptoms suggestive of keratitis (such as eye inflammation, 
lacrimation, light sensitivity, blurred vision, eye pain and/or red eye) to an ophthalmologist.
Embryo-Fetal Toxicity
Based on data from animal studies and its mechanism of action, TAGRISSO can cause fetal harm 
when administered to a pregnant woman. In animal reproduction studies, osimertinib caused post-
implantation fetal loss when administered during early development at a dose exposure 1.5 times 
the exposure at the recommended human dose. When males were treated prior to mating with 
untreated females, there was an increase in preimplantation embryonic loss at plasma exposures 
of approximately 0.5-times those observed in patients at the 80 mg dose level.
Advise pregnant women of the potential risk to a fetus.
Advise females of reproductive potential to use effective contraception during treatment with 
TAGRISSO and for 6 weeks after the final dose. Advise males with female partners of reproductive 
potential to use effective contraception for 4 months after the final dose [see Use in Specific 
Populations (8.1), (8.3) and Clinical Pharmacology (12.3) in full Prescribing Information].
ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the labeling: 
Interstitial Lung Disease/Pneumonitis [see Warnings and Precautions (5.1) in full Prescribing 
Information]
QTc Interval Prolongation [see Warnings and Precautions (5.2) in full Prescribing Information]
Cardiomyopathy [see Warnings and Precautions (5.3) in full Prescribing Information]
Keratitis [see Warnings and Precautions (5.4) in full Prescribing Information] 
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of 
another drug and may not reflect the rates observed in practice.
The data described below reflect exposure to TAGRISSO (80 mg daily) in patients with EGFR T790M 
mutation-positive metastatic NSCLC in an open-label, randomized, active-controlled trial (AURA3, 
n=279) and in two single arm trials, AURA Extension (n=201) and AURA2 (n=210). Patients with 
a history of interstitial lung disease, drug induced interstitial disease or radiation pneumonitis that 
required: steroid treatment, serious arrhythmia or baseline QTc interval greater than 470 msec on 
electrocardiogram were excluded from trial enrollment.
AURA3 Trial
The safety of TAGRISSO was evaluated in AURA3, a multicenter international open label randomized
(2:1) controlled trial conducted in 419 patients with unresectable or metastatic EGFR T790M 
mutation-positive NSCLC who had progressive disease following first line EGFR TKI treatment. 
A total of 279 patients received TAGRISSO 80 mg orally once daily until intolerance to therapy, 
disease progression, or investigator determination that the patient was no longer benefiting from 
treatment. A total of 136 patients received pemetrexed plus either carboplatin or cisplatin every 
three weeks for up to 6 cycles; patients without disease progression after 4 cycles of chemotherapy 
could continue maintenance pemetrexed until disease progression, unacceptable toxicity, or 
investigator determination that the patient was no longer benefiting from treatment. Left Ventricular 
Ejection Fraction (LVEF) was evaluated at screening and every 12 weeks. The median duration of 
treatment was 8.1 months for patients treated with TAGRISSO and 4.2 months for chemotherapy-
treated patients. The trial population characteristics were: median age 62 years, age less than 65 
(58%), female (64%), Asian (65%), never smokers (68%), and ECOG PS 0 or 1 (100%).
The most common adverse reactions (≥20%) in patients treated with TAGRISSO were diarrhea 
(41%), rash (34%), dry skin (23%), nail toxicity (22%), and fatigue (22%). Serious adverse reactions 
were reported in 18% of patients treated with TAGRISSO and 26% in the chemotherapy group. No 
single serious adverse reaction was reported in 2% or more patients treated with TAGRISSO. One 
patient (0.4%) treated with TAGRISSO experienced a fatal adverse reaction (ILD/pneumonitis).
Dose reductions occurred in 2.9% of patients treated with TAGRISSO. The most frequent adverse 
reactions leading to dose reductions or interruptions were prolongation of the QT interval as 
assessed by ECG (1.8%), neutropenia (1.1%), and diarrhea (1.1%). Adverse reactions resulting in 
permanent discontinuation of TAGRISSO occurred in 7% of patients treated with TAGRISSO. The 
most frequent adverse reaction leading to discontinuation of TAGRISSO was ILD/pneumonitis (3%).
Tables 2 and 3 summarize common adverse reactions and laboratory abnormalities which 
occurred in TAGRISSO-treated patients in AURA3. AURA3 was not designed to demonstrate a 
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we would like to face head-on. Obviously, 
conflicts of interest could complicate 
any potential solutions, but the IASLC is 
ready to propose solutions that will guar-
antee independent judgment.

Q: Please comment on the research 
“alliance” that seems to exist between 
industry, government, and academia. Is 

the model developed by France export-
able to other countries or continents?

A: We should stop seeing pharmaceuti-
cal companies as enemies and academia 
as the only good conductors of research. 
We must sit down and write clear rules 
for cooperation among the different 
stakeholders and then strongly encour-
age that cooperation. The French model 
is pretty interesting, but we should be 

open to a more structured cooperation, 
especially among pharmaceutical com-
panies and a network of research insti-
tutions to establish large research net-
works. The intellectual property issues 
can be solved in the pure interest of our 
patients.

Q: As we witness major therapeutic 
advances, can we contain or handle 
costs? 

A: Affordability is a question not only 
for oncology but for medicine in gen-
eral; it is a matter of fact that oncology 
will be the major therapeutic area to be 
affected by a huge increase of costs by 
2020. My personal view favors inno-
vation when the innovation is coming 
with real and meaningful increases in 
survival; whereas the “me-too” agents 
should be abandoned. I am not an expert 
in pharmacoeconomics, but I know that 

New IASLC President from page 1
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statistically significant reduction in adverse reaction rates for TAGRISSO, or for the control arm, 
for any adverse reaction listed in Tables 2 and 3.
Table 2.  Adverse Reactions Occurring in ≥10% of Patients Receiving TAGRISSO in AURA3

Adverse Reaction TAGRISSO 
(N=279)

Chemotherapy  
(Pemetrexed/Cisplatin or 
Pemetrexed/Carboplatin)

(N=136)
All Gradesa

(%)
Grade 3/4a

(%)
All Gradesa

(%)
Grade 3/4a

(%)
Gastrointestinal disorders
Diarrhea 41 1.1 11 1.5
Nausea 16 0.7 49 3.7
Stomatitis 15 0 15 1.5
Constipation 14 0 35 0
Vomiting 11 0.4 20 2.2
Skin disorders
Rashb 34 0.7 5.9 0
Dry skinc 23 0 4.4 0
Nail toxicityd 22 0 1.5 0
Prurituse 13 0 5.1 0
Metabolism and Nutrition Disorders
Decreased appetite 18 1.1 36 2.9
Respiratory, Thoracic and Mediastinal Disorders
Cough 17 0 14 0
Musculoskeletal and Connective Tissue Disorders
Back pain 10 0.4 9 0.7
General Disorders and Administration Site Conditions
Fatiguef 22 1.8 40 5.1

* NCI CTCAE v4.0.
a No grade 4 events were reported.
b Includes rash, rash generalized, rash erythematous, rash macular, rash maculo-papular, rash papular, rash 

pustular, erythema, folliculitis, acne, dermatitis and acneform dermatitis.
c Includes dry skin, eczema, skin fissures, xerosis.
d Includes nail disorders, nail bed disorders, nail bed inflammation, nail bed tenderness, nail discoloration, nail 

disorder, nail dystrophy, nail infection, nail ridging, nail toxicity, onychoclasis, onycholysis, onychomadesis, 
paronychia.

e Includes pruritus, pruritus generalized, eyelid pruritus.
f Includes fatigue, asthenia.

Table 3.  Common Laboratory Abnormalities (>20% for all NCI CTCAE Grades) in AURA3

Laboratory 
Abnormality

TAGRISSO
(N=279)

Chemotherapy  
(Pemetrexed/Cisplatin or 
Pemetrexed/Carboplatin)

(N=131a)
Change from 

Baseline
All Grades  

(%)

Change from 
Baseline to 

Grade 3 or Grade 
4 (%)

Change from 
Baseline

All Grades
(%)

Change from 
Baseline to 
Grade 3 or 

Grade 4
(%)

Leukopenia 61 1.1 75 5.3
Lymphopenia 63 8.2 61 9.9
Thrombocytopenia 46 0.7 48 7.4
Neutropenia 27 2.2 49 12

a  Based on the number of patients with available follow-up laboratory data
AURA Extension and AURA2 Trials
The safety of TAGRISSO was evaluated in two single arm trials, AURA Extension (n=201) and 
AURA2 (n=210). A total of 411 patients with EGFR 790M mutation-positive NSLC who received one 
or more prior EGFR therapies including an EGFR TKI were treated with TAGRISSO (80 mg daily). 
The majority of patients were heavily pretreated. Prior to enrollment, 68% of patients had received 
at least 2 prior treatment regimens, 46% had received 3 or more prior lines of therapy, and 63% 
had received prior platinum-based chemotherapy.
Median duration of exposure to TAGRISSO was 7.7 months (range: <0.1 to 11.6 months). The 
toxicity profile of TAGRISSO observed in the AURA Extension and AURA2 trials was generally 
consistent with the toxicity profile observed in the AURA3 trial. Four patients (1%) treated with 
TAGRISSO developed fatal adverse reactions of ILD/pneumonitis. Discontinuation of therapy due 
to adverse reactions occurred in 5.6% of patients treated with TAGRISSO. The most frequent 
adverse reactions that led to discontinuation were ILD/pneumonitis.
DRUG INTERACTIONS
Effect of Other Drugs on Osimertinib
Strong CYP3A Inducers
Coadministering TAGRISSO with a strong CYP3A4 inducer decreased the exposure of osimertinib 
compared to administering TAGRISSO alone [see Clinical Pharmacology (12.3) in full Prescribing 
Information]. Decreased osimertinib exposure may lead to reduced efficacy.
Avoid coadministering TAGRISSO with strong CYP3A inducers (e.g., phenytoin, rifampin, 
carbamazepine, St. John’s Wort) [note: effect of St. John’s Wort varies widely and is preparation-
dependent]. Increase the TAGRISSO dosage when coadministering with a strong CYP3A4 
inducer if concurrent use is unavoidable [see Dosage and Administration (2.4) in full Prescribing 
Information]. No dose adjustments are required when TAGRISSO is used with moderate and/or 
weak CYP3A inducers.

Effect of Osimertinib on Other Drugs
Coadministering TAGRISSO with a BCRP substrate increased the exposure of the BCRP substrate 
compared to administering the BCRP substrate alone [see Clinical Pharmacology (12.3) in full 
Prescribing Information]. Increased BCRP substrate exposure may increase the risk of exposure-
related toxicity.
Monitor for adverse reactions of the BCRP substrate (e.g., rosuvastatin, sulfasalazine, topotecan), 
unless otherwise instructed in its approved labeling, when coadministered with TAGRISSO.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on data from animal studies and its mechanism of action, TAGRISSO can cause fetal harm 
when administered to a pregnant woman. There are no available data on TAGRISSO use in pregnant 
women. Administration of osimertinib to pregnant rats was associated with embryolethality and 
reduced fetal growth at plasma exposures 1.5 times the exposure at the recommended human 
dose [see  Data]. Advise pregnant women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major birth defects and  
miscarriage in clinically-recognized pregnancies is 2% to 4% and 15% to 20%, respectively.
Data
Animal Data
When administered to pregnant rats prior to embryonic implantation through the end of 
organogenesis (gestation days 2-20) at a dose of 20 mg/kg/day, which produced plasma exposures 
of approximately 1.5 times the clinical exposure, osimertinib caused post-implantation loss and 
early embryonic death. When administered to pregnant rats from implantation through the closure 
of the hard palate (gestation days 6 to 16) at doses of 1 mg/kg/day and above (0.1-times the AUC 
observed in patients at the recommended dose of 80 mg), an equivocal increase in the rate of fetal 
malformations and variations was observed in treated litters relative to those of concurrent controls. 
When administered to pregnant dams at doses of 30 mg/kg/day during organogenesis through 
lactation Day 6, osimertinib caused an increase in total litter loss and postnatal death. At a dose of 
20 mg/kg/day, osimertinib administration during the same period resulted in increased postnatal 
death as well as a slight reduction in mean pup weight at birth that increased in magnitude between 
lactation days 4 and 6.
Lactation
Risk Summary
There are no data on the presence of osimertinib in human milk, the effects of osimertinib on the 
breastfed infant or on milk production. Administration to rats during gestation and early lactation 
was associated with adverse effects, including reduced growth rates and neonatal death [see Use 
in Specific Populations (8.1) in full Prescribing Information]. Because of the potential for serious 
adverse reactions in breastfed infants from osimertinib, advise a lactating woman not to breastfeed 
during treatment with TAGRISSO and for 2 weeks after the final dose.
Females and Males of Reproductive Potential
Contraception
Females
Advise females of reproductive potential to use effective contraception during treatment with 
TAGRISSO and for 6 weeks after the final dose [see Use in Specific Populations (8.1) in full 
Prescribing Information].
Males
Advise male patients with female partners of reproductive potential to use effective contraception 
during and for 4 months following the final dose of TAGRISSO [see Nonclinical Toxicology (13.1) 
in full Prescribing Information].
Infertility
Based on animal studies, TAGRISSO may impair fertility in females and males of reproductive 
potential. The effects on female fertility showed a trend toward reversibility. It is not known whether 
the effects on male fertility are reversible [see Nonclinical Toxicology (13.1) in full Prescribing 
Information].
Pediatric Use
The safety and effectiveness of TAGRISSO in pediatric patients have not been established.
Geriatric Use
Three hundred and forty-six (42%) of the 833 patients in AURA3 (n=279), AURA Extension (n=201), 
AURA2 (n=210), and an expansion cohort in the first-in-human trial of osimertinib (AURA1, n=143) 
were 65 years of age and older. No overall differences in effectiveness were observed based on 
age. Exploratory analysis suggests a higher incidence of Grade 3 and 4 adverse reactions (9.8% 
versus 6.8%) and more frequent dose modifications for adverse reactions (10.1% versus 6.0%) in 
patients 65 years or older as compared to those younger than 65 years.
Renal Impairment
No dose adjustment is recommended in patients with mild, [creatinine clearance (CLcr)  
60-89 mL/min, as estimated by the Cockcroft Gault method (C-G)] moderate, (CLcr 30-59 mL/min, 
as estimated by C-G) or severe (CLcr 15-29 mL/min) renal impairment. There is no recommended 
dose of TAGRISSO for patients with end-stage renal disease [see Clinical Pharmacology (12.3) in 
full Prescribing Information].
Hepatic Impairment
No dose adjustment is recommended in patients with mild hepatic impairment [total bilirubin less 
than or equal to upper limit of normal (ULN) and AST greater than ULN or total bilirubin between 
1.0 to 1.5 times ULN and any AST] or moderate hepatic impairment (total bilirubin between 1.5 to 
3 times ULN and any AST). There is no recommended dose for TAGRISSO for patients with severe 
hepatic impairment [see Clinical Pharmacology (12.3) in full Prescribing Information].

Distributed by: AstraZeneca Pharmaceuticals LP, Wilmington, DE 19850
TAGRISSO is a registered trademark of the AstraZeneca group of companies.
©AstraZeneca 2017
Iss. 03/17   3338004   4/17
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every country in Europe is looking to 
different strategies for reimbursement, 
some of them really innovative, such as 
the “pay-for-value” approach introduced 
by the Italian regulatory agency. 

Q: How will the IASLC expand its mul-
tidisciplinary mission? How about its 
international outreach, especially to 
developing countries?

A: Here is the core of IASLC’s busi-
ness. Our main goal is to understand 
the needs of different parts of the world 
and provide customized approaches to 
help physicians in those areas, in turn, 
provide state-of-the-art diagnosis and 
treatment for thoracic malignancies. 
This is obviously not an easy task, 
but we will engage all of our energies  
and resources.

Q: From a more general perspective, 
which roles should academic and med-
ical societies, as well as patient advo-
cacy groups, play in the advancement 
of science and medicine, now and in 
the future?

A: I truly believe all parties together 
should act as an army, with the only and 
ultimate aim of conquering lung cancer. ✦
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combination resulted in an improvement 
in progression-free survival (PFS) in all 
patients, even those with driver mutations  
(Fig. 2).3 This is notable because prior 
immunotherapy studies that allowed 
patients with driver mutations (or that 
reported the demographic surrogate 
of never-smoker status) demonstrated 
either comparability or inferiority for 
this subgroup. 

The survival data are not yet mature, but 
preliminary results indicate an improve-
ment in OS with the four-drug combina-
tion (median OS of 19.2 vs. 14.4 months, 
HR: 0.77, p = 0.026). The reported results 
included the analysis of two of the three 
arms but did not include the full analysis 
of the third arm that featured C + P plus 
atezolizumab without bevacizumab. 

PFS analysis of multiple subgroups 
indicates that this quadruple combination 
was more effective than the triplet com-
bination. In the driver mutation–negative 
group, the median PFS improved from 

6.8 to 8.3 months, and response rates 
improved to 64% from 48%. PFS benefit 
was seen across all PD-L1 levels, with 
PD-L1–high tumors (TC3 or IC3) show-
ing the greatest improvement compared 
with TC/IC 0, 1, and 2 groups. However, 
even the TC/IC 0 group, which comprised 
49% of the patients, still showed PFS 
improvement. A new potential biomarker 
(T–effector gene signature expression) was 
also evaluated in this trial, but the results 
as presented did not necessarily support 
the use of this new test for selection of 
patients who would benefit from this treat-
ment above and beyond PD-L1 testing. 

When to Change  
Standard of Care
As with many important trials, this study 
provided new results that could have an 

immediate effect on standard of care, 
but it also raised questions that remain 
unanswered: 
•	 Does this quadruple regimen offer such 

a big improvement over what is avail-
able now that the additional cost and 
toxicity is justified?

•	 Is PFS an adequate endpoint for studies 
of this sort, or should we demand OS 
data before changing standard prac-
tice?

•	 What is the value in biomarker testing? 
Do the results of this study support the 
continued use of PD-L1 expression? 

•	 Is cytotoxic chemotherapy capable of 
augmenting or inducing an immune 
response? Is what we see in this trial 
an indication that VEGF inhibition 
is capable of enhancing immunologic 
effects of checkpoint inhibitors?

The available data so far suggest that 
the addition of cytotoxic chemotherapy 
to a checkpoint inhibitor can enhance 
or modulate the effects of anti–PD-1/–
PD-L1 inhibitors. This is now supported 
by the results of KEYNOTE-021, cohort 

G and IMpower150. There are a number 
of other phase III studies using a simi-
lar approach that are expected to report 
soon. The bigger question is, to what 
extent are we able to extend our patients’ 
lives by offering them three- or four-
drug therapies? 

From my perspective, I do not believe 
that improved PFS alone is sufficient 
to consider one regimen superior to 
another. I still consider single-agent 
pembrolizumab to be the standard of 
care for patients with high PD-L1 expres-
sion. At this time, there is no convincing 
evidence that combinations are consis-
tently improving OS in this population. 
For patients with lower levels of PD-L1 
expression, one can argue that the higher 
response rates seen with these combina-
tions justify their use, particularly for 
patients with high tumor burden. 

Considering the fact that a sizable por-
tion of patients with advanced lung cancer 
do not receive second-line therapy, it is 
important to use the best option upfront, 
but this best option is likely to be differ-
ent for every individual patient—perhaps 
a reflection of the heterogeneity of the 
tumor that we are trying to defeat. ✦

About the Author: Dr. Borghaei is an Associate 
Professor and Chief of Thoracic Medical 
Oncology at Fox Chase Cancer Center.
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Positive Non-Small-Cell Lung Cancer. N Engl J 
Med 2016;375:1823-1833.
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Carboplatin and pemetrexed with or without 
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Fig. 1. IMpower150 Study Design

Fig. 2. INV-Assessed PFS in ITT-WT (Arm B vs. Arm C)

KEYNOTE-189 
Interim Results
On January 16, Merck announced 
that the phase III KEYNOTE-189 
trial met its primary endpoints of 
overall survival (OS) and progres-
sion-free survival (PFS). Interim 
results demonstrated significantly 
longer OS and PFS for pembroli-
zumab, an anti–PD-1 therapy, in 
combination with pemetrexed and 
cisplatin or carboplatin vs. peme-
trexed plus platinum chemotherapy 
alone. The safety profile of pembroli-
zumab in this combination was con-
sistent with that previously observed.  
Results from KEYNOTE-189 will be 
presented at an upcoming medical 
meeting and submitted to regulatory 
authorities. ✦

Checkpoint Inhibition in NSCLC  
from page 1 At this time, there is no 

convincing evidence that 
combinations are consistently 
improving OS in patients with 
high PD-L1 expression.
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FDA Corner: The Upcoming Lung Cancer Neoadjuvant Meeting
By Erik J. MacLaren, PhD

The development of immunotherapies and targeted therapies for use in lung can-
cers has provided less-toxic options for treating these malignancies. Researchers 
have begun investigating the possibility of using these newer drugs in the neo-
adjuvant setting, that is, systemic treatments given prior to surgical resection. 
According to Mark G. Kris, MD, of Memorial Sloan Kettering Cancer Center, an 
expert on neoadjuvant therapy in lung cancer, the benefits of neoadjuvant trials 
include being able to estimate endpoints in months rather than the usual 10 to 
15 years for adjuvant trials. “There are many good reasons to run neoadjuvant 
trials,” Dr. Kris said, “but the question is: How do you do it?”

On March 1 and 2, Dr. Kris will be serving as a co-chair of the IASLC-FDA 
Lung Cancer Neoadjuvant Meeting 2018 in Rockville, Maryland, with the objec-
tive of answering that important question.1 “Every speaker has some experience 
in this space,” he said. “We’re trying to put all those people in the same room to 
come up with what we know, what we think are today’s standards, and then what 
questions we need to ask to move forward.”

Gideon Blumenthal, MD, Acting Deputy Director of the U.S. Food and Drug 
Administration’s (FDA’s) Office of Hematology and Oncology Products, and Nicole 
Drezner, MD, Medical Officer of the FDA’s Office of Hematology and Oncology 
Products, have also been involved in organizing the meeting. Both spoke with 
the IASLC Lung Cancer News about the potential to use neoadjuvant therapies in 
lung cancer and the goals of this joint meeting.

Q: What are the potential benefits of neoadjuvant therapies to treat lung can-
cers? Is current interest in this topic justifiable since it is not (necessarily) part 
of standard practice?
Dr. Blumenthal: One of the advantages of neoadju-
vant therapy is an earlier readout of a drug’s effect on 
the primary tumor because radiographic and patho-
logic responses are available in real time. In contrast, 
in the adjuvant setting, it may take many years to see 
if a new drug has an effect on preventing or delaying 
relapse. With neoadjuvant trials, it may be possible to 
design smaller clinical trials with earlier readouts and 
robust correlative science. Additionally, earlier detec-
tion of lung cancers with better screening methods 
may increase the number of eligible patients for trials 
in earlier disease stages, such as in the adjuvant and 
neoadjuvant settings. 

We have seen more interest now that active targeted therapies and immuno-
therapies in lung cancer are available. Available data suggest that giving certain 
systemic therapy prior to surgery is equivalent to giving it after surgery for patients 
with early-stage lung cancer. Also, there is precedent for accelerated approval in 
the neoadjuvant setting for early-stage breast cancer—the targeted therapy per-
tuzumab was granted accelerated approval in 2014 based on pathologic complete 
response in the neoadjuvant setting, and it was recently granted full approval based 
on confirmatory evidence in a large adjuvant trial.

Q: What are the goals of this workshop, and which issues will be addressed?
Dr. Drezner: This workshop will bring together key 
stakeholders involved in lung cancer clinical research—
including regulators, clinicians, patients, industry, and 
investigators—to discuss the state of current and future 
neoadjuvant trial design, including incorporation of 
novel imaging and blood-based biomarkers. 

Another important issue to be discussed is the stan-
dardization of endpoints in neoadjuvant lung cancer 
trials and validation of novel endpoints by compari-
son with established endpoints. In the past year, for 
example, we have seen more trials using major patho-
logic response (MPR) as an endpoint when evaluating 
neoadjuvant therapy in the treatment of patients with early-stage NSCLC. Given 
the recent shift from cytotoxic chemotherapy to targeted therapies and immune 
checkpoint inhibitors to treat patients with NSCLC, the evaluation and determina-
tion of endpoints such as MPR may change with these new pharmacologic classes 
of drugs and improved patient outcomes.

 
Q: Why is the FDA helping to spearhead this workshop?
Dr. Drezner: The FDA Oncology Center of Excellence is charged with helping 
to expedite the development of oncology therapeutics and to support an inte-
grated approach in the clinical evaluation of drugs, biologics, and devices for the 
treatment of cancer. At the FDA, we have a unique vantage point as we review 
applications and provide advice to industry and research sponsors on the design 
of clinical trials across the lifecycle of drug and diagnostic development. The 
FDA can also assist in standardizing the design of clinical trials and can aid in 
the validation or qualification of potential surrogate endpoints, thereby hasten-
ing the development process. Given the FDA’s unique position interfacing with 
representatives from industry, clinicians, and patient advocacy groups and our 
commitment to making the drug approval process more efficient and innovative, 
we are excited to partner with the IASLC on this important workshop.

 
Expected Outcomes
With so many open questions around what Dr. Kris 
calls the “nuts-and-bolts” issues of designing neoad-
juvant trials for lung cancers, this meeting will be an 
opportunity to begin setting standards going forward. 

“Representatives from medical oncology, surgical 
oncology, pathology, radiology and radiation oncology, 
statistics, industry, and regulators will come together 
to discuss a wide range of topics pertaining to neoad-
juvant endpoints in lung cancer trials,” Dr. Blumenthal 
said. “Out of this meeting, we hope to potentially pub-
lish a white paper or draft guidance to help inform sponsors on best practices 
when designing neoadjuvant trials for early-stage lung cancer.” ✦

Reference:
1.	 IASLC-FDA Lung Cancer Neoadjuvant Meeting 2018. International Association for the Study of Lung 

Cancer website. iaslc.org/events/iaslc-fda-lung-cancer-neoadjuvant-meeting-2018. Accessed January 
8, 2018.

Mark G. Kris, MD

Nicole Drezner, MD

Gideon Blumenthal, MD

MD; Roy Herbst, MD, PhD; Luis Paz-
Ares, MD, PhD; and David Carbone, 
MD, PhD. Taken together, the upcom-
ing meeting in Madrid promises to be 
a scientifically relevant event with an 
abundance of new topics and updates 
on emerging research themes. ✦

About the Author: Dr. Cappuzzo is Director of 
Oncology and Hematology Department at AUSL 
Romagna in Ravenna, Italy. 
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Read the June issue of  
IASLC Lung Cancer News for  

post-meeting updates.
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Immunotherapy Meeting from page 3
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Targeted Therapies Meeting Focuses on 
Upcoming Research Advances in Lung Cancer
By Chairs Suresh Ramalingam, MD, 
Paul Bunn, MD, PhD, Leora Horn, MD, MSc, 
and Roy Herbst, MD, PhD

Lung cancer research has reached an 
exciting point with the availability of a 
plethora of therapeutic strategies that 
have resulted in improved outcomes for 
patients. Recent advances include novel 
targeted therapies based on genomic 
characteristics of the tumor, and immu-
notherapy focused on overcoming T-cell 
exhaustion. Several agents that belong to 
these categories have received U.S. Food 
and Drug Administration approval in 
recent years. Consequently, lung cancer 

is no longer considered a single dis-
ease entity, and treatment decisions are 
made based on individual patient tumor 
characteristics.  

Th e IASLC-sponsored 18th Annual 
Targeted Therapies in Lung Cancer 
meeting—conducted in Santa Monica, 
California on February 21-24, 2018—will 
bring together leading experts who are 
engaged in developing novel therapeutic 
options for lung cancer worldwide. Th is 
will include representation from aca-
demia, the pharmaceutical industry, and 
advocacy groups. Th e meeting will review 
the status of all anticancer agents that 
are in development for lung cancer. Th e 

topics selected for this meeting include: 
review of targeted therapies, such as those 
against EGFR, ALK, ROS1, BRAF, MET, 
RET, TRK, HER2; immune checkpoint 
inhibitors and other immunotherapies; 
and other novel therapies, such as DNA 
repair inhibitors, angiogenesis inhibitors, 
MEK/AKT inhibitors, and mTOR/PI3K 
inhibitors. Th e discussions will focus on 
monotherapy, emerging combinations, 
mechanisms of overcoming resistance, 
and biomarkers. Th e meeting will also 
discuss exciting developments in the 
treatment of early-stage lung cancers, 
SCLC, and mesothelioma. A number 
of other exciting compounds that serve 

patients in the realm of supportive care 
also will be discussed.  

Th e meeting will include oral and poster 
presentations by young fellows in training 
and junior faculty, with a dedicated ses-
sion for early-career investigators to dis-
cuss career development.  Th e conference 
also will feature a keynote presentation by 
Suresh Ramalingam, MD, from Emory 
University and a dinner-lecture by Fadlo 
R. Khuri, MD, President of the American 
University of Beirut. Each session in 
the meeting includes time for extensive 
attendee discussion and feedback about 
research directions pursued for specifi c 
therapeutic strategies. ✦

M E E T I N G  N E W S  P R E V I E W

Suresh Ramalingam, MD Paul Bunn, MD, PhD Leora Horn, MD, MSc Roy Herbst, MD, PhD

Find 
participant 

discussion on Twitter: 
#LCTT18

Improved Turnaround Times for NGS Wait on Improved Technology
Availability of next-generation sequencing continues to improve, but current technology cannot speed turnaround time of results. 

The standard of care for all patients 
diagnosed with advanced nonsquamous 
NSCLC is to undergo genetic testing at 
diagnosis. 

“We now know that close to half of 
all patients with nonsquamous NSCLC 
will have an oncogenic driver mutation,” 
said Anne S. Tsao, MD, director of the 
Mesothelioma and Thoracic Chemo-
Radiation Programs at Th e University 
of Texas MD Anderson Cancer Center. 
“Some of the most common abnormali-
ties that are targetable with drugs include 
EGFR mutations, ALK translocation, ROS1
rearrangements, and genetic mutations of 
BRAF V600E, and RET rearrangements.” 

Cancers that test positive for these 
common abnormalities can undergo 
treatment with targeted therapies in place 
of systemic chemotherapy or immuno-
therapy. In the past, polymerase chain 
reaction (PCR) testing was a standard 
method to look for common mutations 
in NSCLC, but clinicians had to know 
what mutations they were looking for in 

advance. Fluorescence in situ hybridiza-
tion (FISH) testing can be used to look 
for translocations in ALK and ROS1, 
and immunohistochemistry (IHC) can 
be used to test for PD-L1. 

However, more recently, the advent of 
next-generation sequencing (NGS) has 
allowed clinicians to look for and identify a 
wider range of targetable mutations, ampli-
fications, translocations, or rearrange-
ments, all with one test. Unfortunately, 
turnaround time for NGS can take much 
longer than PCR, IHC, or FISH testing.

Timing of Tests
Performing genetic testing on tumor 
samples is one step in a multistep pro-
cess, according to Lynette M. Sholl, MD, 
chief of the Pulmonary Pathology Division 
and Associate Director of the Center 
for Advanced Molecular Diagnostics at 
Brigham and Women’s Hospital. When  a 
patient presents, fi rst something abnormal 
must be identifi ed on a scan, and then a 
biopsy must be scheduled and performed. 

Material from the biopsy is sent to the 
pathology lab, where the diagnosis is con-
fi rmed, and then on to a molecular lab, 
where genetic testing is initiated. 

“Th e timing from the initial realization 
that something is wrong until having a 
treatment plan in hand can potentially be 
quite lengthy because there are a lot of 
moving parts,” Dr. Sholl said. 

In some cases, this process can be sped 
up with the use of cell-free DNA testing—
the examination of extracellular DNA cir-
culating in the blood, known as a “liquid 
biopsy.” When using cell-free DNA test-
ing, clinicians do not need tissue from 
the biopsy and are oft en testing for one 
specifi c mutation, such as EGFR. 

“It can be very variable, but under 
optimal conditions we have been able 
to confi rm a diagnosis and get critical 
genomics within a week,” Dr. Sholl said. 
“When not using cell-free DNA, more 
commonly from biopsy to genomics in 
hand, the process can range from 2 weeks 
to a month.”

Ignacio I. Wistuba, MD, chair of the 
department of translational molecular 
pathology at Th e University of Texas MD 
Anderson Cancer Center, agreed, adding 
that in approximately 10% of cases it may 
take longer because of a small sample size 
or because of some artifact that must be 
worked out.

“In some cases, it may take even 
longer because people don’t account for 
the time it takes the tissue to get to the 
lab,” Dr. Wistuba said. “It may take 1 day 
if the lab is in the same institution, or it 
could take a couple weeks if the tissue 
needs to be shipped from pathology to 
the molecular lab.”

Th ese delays are more likely to occur in 
practices or hospitals that do not see a lot 
of patients with lung cancer, he explained. 
For patients with advanced disease who 
need treatment, these delays can be costly. 
In some cases, clinicians might send sam-
ples out for NGS and simultaneously per-
form cell-free DNA testing in the hope 

E V O L V I N G  S T A N D A R D S  O F  C A R E

continued on page 13
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ALK Testing in Europe
By Enriqueta Felip, MD, PhD

ALK-directed TKIs are effective first- 
and second-line therapies in patients 
with ALK rearrangements. Testing of 
all patients with stage IV adenocarcino-
mas of the lung for ALK aberrations is 
supported by international guidelines.1,2 
In Europe, there are also a number of 
published national guidelines support-
ing ALK testing in stage IV lung adeno-
carcinoma.3-5 Although the break-apart 
fluorescence in situ hybridization (FISH)  
test remains a core approach to detect 
ALK rearrangements, immunohisto-
chemistry is widely used and is rapidly 
being adopted as the primary test for pre-
scribing ALK TKIs. Overall, the current 
consensus is that reflex testing for ALK 
gene rearrangement should become rou-
tine and that ALK testing should be car-
ried out in parallel with EGFR mutation 
assessment for all patients with stage IV 
adenocarcinomas; this is more efficient 
in terms of tissue usage and testing turn-
around time for both EGFR and ALK 
gene aberrations.6

Recent Data
Worldwide, there is no clear information 
regarding the penetrance of biomarker 
testing, including ALK, in patients with 
NSCLC. The French National Cancer 
Institute reported the results of the 
BIOMARKERS-France study, which 
assessed the characteristics, molecu-
lar profiles, and clinical outcomes of 

17,664 consecu-
tive patients with 
NSCLC who were 
screened during 
a 1-year period 
by this program. 
The investigators 
showed that rou-
tine nationwide 
molecular profil-

ing of patients with advanced NSCLC 
was feasible.7 In the discussion section, 
the authors mentioned that—consider-
ing that 39,000 new lung cancer cases 
(any stage and histology) are reported 
each year in France—18,000 patients 
with advanced non-squamous NSCLC 
represent the number of patients likely 
to be screened for EGFR mutations 
and ALK rearrangements according to  
current guidelines. 

Recent preliminary results of the 
National Cancer Institute (NCI) 
Molecular Analysis for Therapy Choice 
(MATCH), a precision-medicine cancer 
treatment clinical trial, were presented in 
2017.8 In this trial, patients whose tumors, 
regardless of site of origin, have genetic 
changes that match one of the treatments 
in the study may receive that treatment 
if they meet other eligibility criteria. By 
July 16, 2017, 5,963 tumor samples from 
patients with a wide range of cancer types 
had been screened using next-generation 
sequencing (NGS). Although the study 
was not designed to determine biomarker 
penetrance in different tumor types, 

the number of included patients with 
lung cancer was relatively small (7.4%), 
compared with those with cancers of 
the colon and rectum (15.4%), breast 
(12.8%), prostate (2.6%), and other rarer 
cancer types (61.8%). 

In a similar ongoing program in 
Europe, the EORTC SPECTAlung 
(NCT02214134) study aims to screen 
3,500 participants with thoracic tumors—
including lung cancer, malignant pleu-
ral mesothelioma, thymoma, or thymic 
carcinoma—at any stage during a 5-year 
period (2015-2019) to identify the 
molecular characteristics of their dis-
ease. If a particular molecular alteration 
is detected, these patients are then con-
sidered for linked targeted clinical trials.

ALK rearrangement determination, 
among other biomarkers, is a standard 
approach in stage IV lung adenocarci-
noma. Biomarker testing in lung cancer 
is still a challenge due to the small tumor 
sample available in the majority of cases, 
as well as organizational and economic 
limitations in some cases. Furthermore, 
there is no common methodology for 
ALK testing, which may include immu-
nohistochemistry, FISH, and NGS tech-
nologies. We must work to ensure the 
availability of biomarker testing in all 
patients with stage IV lung adenocar-
cinoma, and we must standardize the 
implementation of NGS technologies. ✦ 

About the Author: Dr. Felip is Head of the Thoracic 
Tumors Group, Specialist Physician in Medical 
Oncology, and Head of the Medical Oncology 
Service of the Thoracic Tumors Committee at Vall 
d’Hebron Hospital, Barcelona, Spain.
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T A R G E T E D  T H E R A P Y

Radon: A Modifiable Lung Cancer Risk Factor
By Douglas Arenberg, MD

There has been rapid change over the 
past decade in the field of lung cancer. 
Advances such as histology-specific 
treatments, tar-
geted agents, 
immunotherapy, 
screening, and 
biomarkers dom-
inate scientific 
journal pages, and 
rightfully so. Now 
more than ever, 
we lung cancer 
specialists have more tools to work with 
to reduce suffering and death from lung 
cancer. 

In the midst of such dizzying change, 

it is useful to step back and observe the 
big picture. A big-picture moment came 
for me, as an advocate for lung cancer 
screening, in realizing that (for my 
patients), I needed an increased focus on 
tobacco cessation and other risk-reduc-
tion tools. The goal of lung cancer screen-
ing—fewer lung cancer deaths—can be 
realized efficiently and with less risk by 
reducing exposure to known risk factors, 
most prominently tobacco smoke. Yet, 
in addition to tobacco smoke, we have 
irrefutable evidence from epidemiologic 
studies of other modifiable risk factors, 
specifically radon (Fig. 1). In achieving 
our big-picture goal, we would do well 
to understand all of the modifiable lung 
cancer risk factors and to work toward 
reducing them. In that regard, and in 

light of the fact that at the time of this 
article’s writing (January) it is Radon 
Awareness Month, let us pause to recog-
nize and understand the role of radon, its 
detection, and its mitigation in reducing 
lung cancer mortality. 

Understanding Radon and Its 
Relation to Lung Cancer
Radon is a natural product of the decay 
of uranium in the earth’s crust. It is 
almost universally present in the air 
we breathe. Although it is undetectable 
by the senses, it is dangerous to people 
living in dwellings where radon gas can 
accumulate. As radon decays, its daugh-
ter molecules are metals that deposit in 
the lung and, in turn, decay yielding 
both alpha and beta particle emissions 

that can damage DNA. On the surface, 
this may seem like a complex problem, 

L U N G  C A N C E R  P R E V E N T I O N  A N D  T O B A C C O  C O N T R O L

Fig. 1. Causes of Lung Cancer in Non-smokers

Adapted from American Cancer Society Facts 
& Figures 2006. Special section Environmental 
Pollutants.

continued on page 11
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European Union Position Statement on  
Lung Cancer CT Screening: The Next 18 Months
By John K. Field, PhD, and  
Matthijs Oudkerk, MD, PhD

Lung cancer kills more Europeans than 
any other cancer. In 2014, 272,000 citi-
zens of the twenty-eight countries in 
the European Union (EU) died from 
lung cancer, which is 20.1% of all cancer 
deaths.1 When implemented in the gen-
eral population, lung cancer screening 
using CT saves lives.

The European lung cancer CT screen-
ing community involved in randomized 
controlled trials 
has a long, col-
laborative his-
tory. In the past 
12 to 15 months, 
this group of 
experts across 
multiple clinical 
disciplines in lung 
cancer CT screen-
ing—involving 
eight countries—decided that it needed 
to provide leadership and direction to 
the European policy makers on how lung 
cancer screening should be implemented.

The expert group is fully aware that 
lung cancer screening has already started 
in the United States (using the U.S. 
Preventive Services Task Force’s recom-
mendation2) and that funding has been 
agreed to by Medicare. However, Europe 
is sitting on the fence while opportunistic 
lung cancer screening has already started.

The EU position statement on lung 
cancer screening (EUPS), published in 
December 2017 in The Lancet Oncology,3 

has provided a set of nine recommen-
dations on how to take lung cancer CT 
screening forward in Europe, dealing 
with many of the outstanding questions 
that were posed after the 2011 National 
Lung Screening Trial publication (see 
Recommendations).4,5  

The EUPS expert opinion now argues 
that lung cancer specialists in Europe 
must start planning for implementation, 

as outlined in  
Fig. 1.3

Clearly, there 
are a number of 
major issues that 
must be resolved 
prior to imple-
mentation. These 
include, but are 
not limited to, 
(1) how the high-
risk population 

is identified for screening—either gen-
eral practitioner records or national 
questionnaires—and the use of risk- 
prediction models; (2) service provision 
of CT scanners for screening; (3) training 
of radiologists and radiographers; and (4) 
whether the radiology community will 
set up central reading resources and, if so, 
how quality assurance will be performed. 

The expert group estimates that the 
above organizational issues will take 

approximately 18 months to resolve, 
and the group also recognizes that it 
is highly likely that the Dutch-Belgian 
Lung Cancer Screening trial (NELSON) 
will publish results during this 18-month 
timeframe.5 NELSON results will be key 
because it is the largest European random-
ized lung cancer 
screening trial 
and was designed 
to invest igate 
whether low-dose 
CT screening can 
reduce lung cancer mortality by 25% or 
greater when compared with no screen-
ing after 10 years of follow-up.6

It should also be noted that the recom-
mended protocol for the management of 
pulmonary nodules has been updated 

based mainly on the recent NELSON pub-
lications, as outlined in Recommendation 
6: “Management of prevalent lung nod-
ules in CT screening programmes, lung 
nodules at incident screening (newly 
detected), and CT-detected lung nod-
ules in clinical practice should be man-

aged with different 
protocols because 
of different pretest 
lung cancer prob-
abilities.”3

The EU lung 
cancer screening community consid-
ers the EUPS policy review to be an 
important planning document on how 
to best implement lung cancer screen-
ing in Europe, and the policy review 

Recommendations
1. Low-dose CT is the only evidence-

based method for the early detection 
of lung cancer shown to provide a 
mortality reduction. On the basis of 
this evidence from randomized con-
trolled trials, the EU position state-
ment recommends that we start to 
plan for the implementation of lung 
cancer screening in Europe while 
cognizant of future publications 
that include the awaited NELSON 
trial data on mortality and cost- 
effectiveness and data from the six 
smaller European studies for develop-
ing implementation strategies in each 
of their own countries. 

2. Future lung cancer low-dose CT pro-
grams should use a validated risk 
stratification approach so that only 
individuals deemed to be at high 

enough risk are screened. In the near 
future, incorporation of potential bio-
markers and susceptibility genes into 
lung cancer risk models should be 
considered to improve the accuracy 
of risk stratification models. 

3. All future screenees entering into early 
detection programs for lung cancer 
should be provided with carefully 
constructed participant information 
on the potential benefits and harms of 
screening to enable them to make an 
informed decision as to whether they 
wish to participate or not. Smoking 
cessation advice should be offered to 
all active smokers. 

4. Future management of screen-
detected solid nodules should utilize 
semi-automatically derived volume 
measurements and volume-doubling 

time, and should be quality assured. 
5. National quality assurance boards 

should be set up by professional 
bodies to ensure adherence to all 
minimum technical standards, 
including semi-automated volumetry, 
and to standardize diagnostic crite-
ria for screen-detected lung nodules, 
including radiation exposure limits. 

6. Management of prevalent lung nod-
ules in CT screening programs, lung 
nodules at incident screening (newly 
detected), and CT-detected lung 
nodules in clinical practice should 
be managed with different proto-
cols because of different pretest lung 
cancer probabilities. 

7. Although only evidence for annual 
low-dose CT lung cancer screening is 
available, recent research suggests the 

possibility of using a more personal-
ized approach to lung cancer screen-
ing with a risk-based approach on the 
results of baseline and first screening 
rounds. 

8. Management of lung nodules by 
lung cancer multidisciplinary teams 
should be done according to the EU 
position statement recommendations 
with the aim of minimizing harm and 
ensuring patients receive the most 
appropriate treatment. 

9. The EU position statement expert 
group recommends that the planning 
for low-dose CT screening should be 
started throughout Europe because 
low-dose CT lung cancer screening 
has the potential to save lives. ✦

Reprinted with permission of The Lancet.

L U N G  C A N C E R  S C R E E N I N G

Fig. 1. EU Position Statement on Lung Cancer CT Screening 'Call for Action'

John K. Field, PhD Matthijs Oudkerk, MD, 
PhD

Lung cancer kills more 
Europeans than any other 
cancer.

continued on page 11
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but radon detection and mitigation are 
actually quite simple. Whereas most 
of what we know about radon-related 
lung cancer risk comes from studies of 
high-level occupational exposure, there 
is strong epidemiologic evidence that 

residential radon exposure contributes 
to lung cancer risk.1-3 Additionally, 
while the United States Environmental 
Protection Agency has set a cutoff  level 
of 4 picocuries per liter (pCi/L) as a rec-
ommended action level,4 most radon-
attributable lung cancer deaths likely 
occur in people with exposures below 
this level,5 simply because of the size 
of the exposed population. Th erefore, 

current recommendations from United 
States Center for Disease Control and 
Prevention are that all homeowners 
should check their indoor radon levels. 

In any given dwelling, radon levels 
are highest below grade (in the base-
ment), but levels do not necessarily 
diminish on higher floors, especially 

in newer homes with more efficient air 
recirculation. Consequently, radon test-
ing should be done in the lowest level 
of the home, particularly if the home-
owner plans to use the basement as a 
living space. The cost of testing kits is 
not very high ($15 to $30, on average), 
and nearly every hardware store carries 
these kits. Both short- and long-term 
tests exist, and both should be used to 

assess the risk of radon exposure in any 
given home. Cancer risk arises from 
long-term exposure, so a short-term 
test showing low radon levels cannot 
be considered reassuring until long-
term monitoring shows low average-
exposure levels over a longer interval 
(6 months or more, with average levels 
≤ 4 pCi/L). Homes with high radon 
levels can usually be easily structur-
ally modified in a day. In the United 
States, most state health departments 
have a list of certified radon contrac-
tors. Furthermore, some states offer 
free testing kits. Excellent resources for 
physicians and consumers interested 
in more information can be found at 
epa.gov/radon. 

Tobacco cessation and radon mitiga-
tion may never not off er the immedi-
ate gratifi cation of a major response to 
targeted agents or immunotherapy, but 
they are crucial to reducing the global 

public health risk of lung cancer and 
other related malignancies. ✦

About the Author: Dr. Arenberg is an Associate 
Professor of Medicine and Director of Lung 
Cancer Screening Program at University of 
Michigan Medical Center.
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An American Perspective on the European 
Lung Cancer Screening Implementation Plans
International sharing of best practices may improve quantitative 
imaging quality for low-dose CT for small nodules.

By James L. Mulshine, MD

It is heartening to learn of the decision 
by thought leaders to begin the process 
of initiating European implementation 
of lung cancer screening.1 With this 
eff ort, the opportunity exists to off er 
potentially life-saving cancer detection 
services to cohorts that are at the high-
est risk for developing lung cancer. In 
addition, because so many European 
countries have already been conduct-
ing CT screening research eff orts, there 
are many positive models of screen-
ing success to inform the process of 
optimizing screening across Europe. 
In addition, many European screen-
ing sites have also implemented high-
quality tobacco-cessation programs as 
an integral part of their tobacco health 
eff orts. Success from these complemen-
tary eff orts can serve as a template to 
be scaled, as required, to ensure that 
maximal smoking-cessation benefit 
is achieved in conjunction with CT 
screening implementation. 

One example of a screening resource 
that may be shared internationally to 
address quality issues with quantita-
tive imaging in the screening setting 
is the Quantitative Imaging Biomarker 
Alliance Small Pulmonary Nodule 

Profile.2 This 
is a document 
that describes 
a process to 
acquire a low-
dose CT screen-
ing image that 
contains suf-
ficient image 
quality to allow 

reliable measurement of the volume of 
pulmonary nodules of interest. Th is 
image-quality process employs an inex-
pensive precision-engineered phantom 
to test the image-acquisition process of 
the CT imaging platform used for the 
screening study. Th e acquired phan-
tom image is analyzed by an automated 
cloud-based analysis resource that, 
within 5 minutes, completes a targeted 
analysis to determine if the imaging 
process is suffi  ciently robust to allow 
reliable measurement of relevant pul-
monary nodules. 

Discussions about this and other 
opportunities for international col-
laboration with lung cancer screening 
implementation were discussed at the 
recent IASLC 18th World Conference 
on Lung Cancer in Yokohama, Japan. 
The new European Union position 
statement on lung cancer screening and 

the expected outcome report from the 
Dutch-Belgian Lung Cancer Screening 
trial (NELSON) study will undoubt-
edly frame further important discus-
sions regarding lung cancer screening 
to be covered at the IASLC 19th World 
Conference on Lung Cancer, in Toronto, 
Canada. ✦

About the Author: Dr. Mulshine is Acting Dean 
of the Graduate College and Professor in the 
Department of Internal Medicine, Rush Medical 
College, and Vice President for Research at Rush 
University Medical Center. 
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will be discussed with the health policy 
makers throughout the EU. Policy makers 
in Europe are on the verge of making a 
defi nitive decision regarding whether to 
implement lung cancer screening, but, 
unfortunately, none of the countries in 
Europe are currently prepared to move 
forward practically. ✦
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Center Groningen at the University of Groningen 
in The Netherlands.
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EU Position Statement from page 10

In Related News:
Look for an article in the April issue 
on management of incidental 
pulmonary nodules detected on 
CT by IASLC Board member Dr. Paul 
van Schil.
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Management of Immunotherapy Toxicity in NSCLC
By Beth Eaby-Sandy, MSN, CRNP

When I started in 
thoracic medical 
oncology 15 years 
ago, we just had 
chemotherapy, 
and patient educa-
tion was focused 
and streamlined. 
Chemotherapy 
could be toxic and 
life threatening, but we had specifi c warn-
ings and guidelines to give to patients. We 
now have chemotherapy, targeted thera-
pies, and immunotherapy drugs. Patient 
education has changed from a one-size-
fi ts-all approach to one that must be tai-
lored based on the class of drug. 

Immunotherapy in NSCLC can present 
a challenge for patient education because 
oft en the patient has already endured che-
motherapy and now expects the same side 
eff ects and risks to continue. Oft en, there 

is a sense of relief when a patient hears 
how well tolerated immunotherapy usu-
ally is, and that there is a much lower risk 
of nausea, hair loss, and lowered blood 
counts. In most instances, this is the case; 
however, 5% to 10% of patients who receive 
immunotherapy will experience signifi cant 
immune-mediated adverse events.

Th ese include, but are not limited to:
• Pneumonitis (seen more frequently in 

patients with NSCLC as opposed to 
other tumor types)

• Colitis
• Endocrinopathies (thyroid, adrenal, 

and pituitary)
• Rash/dermatitis
• Hepatitis/nephritis

Th ere are several other less common 
immune-mediated toxicities that can 
occur, including several neurologic, 
hematologic, and cardiac toxicities. As an 
oncology community, we are still discov-
ering more immune-mediated toxicities 

as these drugs become more widely used.
Management is based around the use 

of systemic steroids along with other 
supportive-care measures specifi c to each 
adverse event. Th ere are several diff erent 
management protocols recommended by 
clinicians, as well as the pharmaceutical 
industry. Th e National Comprehensive 
Cancer Network, American Society 
of Clinical Oncology, Society for 
Immunotherapy of Cancer, and others 
are working together to create a consen-
sus-based clinical management strategy. 
Th e sidebar contains details of the most 
commonly seen toxicities and some man-
agement strategies that can be used.

Th ere are several other less-common 
toxicities that can manifest with many 
diff erent patient symptoms. In general, I 
tell patients that if they are feeling unwell 
or if something doesn’t feel right, they 
should call and report the symptoms and 
let the oncology team decipher symptoms 
and related approaches. 

Th e IASLC Nursing and Allied Health 
Committee has produced an immuno-
therapy toxicity identifi cation and man-
agement tool, which is a great clinical 
piece to refer to while seeing patients with 
these toxicities. (For more information, 
see iaslc.org/toxicities or email info@
iaslc.org.) As an oncology community, 
we will continue to learn about these 
toxicities and how to better identify and 
manage them. Proper patient education 
can lead to early detection of immune-
mediated adverse events, mitigation of 
which is important before the events 
become life threatening. ✦

About the Author: Ms. Eaby-Sandy is a Nurse 
Practitioner at Abramson Cancer Center, 
University of Pennsylvania.

Common Toxicities (All Grades) and Their Associated Management Strategies
Pneumonitis
• Frequency with PD-1/PD-L1 inhibi-

tors: 2% to 4%.
• Patients should immediately report: 

Increase in shortness of breath or nag-
ging frequent cough.

• What it looks like on imaging: See Fig. 
1A and Fig. 1B.

• Treatment: Steroids per recom-
mended guidelines – generally oral 
prednisone at high doses (0.5-1.0 mg/

kg)1 with a minimum of 4-week taper 
schedule or intravenous (IV) corti-
costeroids if inpatient; consult with 
pulmonology; oxygen if required; and 
immune suppression when indicated 
for severe cases.

Colitis
• Frequency with PD-1/PD-L1 inhibi-

tors: 1% to 3% (19% diarrhea/colitis 
reported for atezolizumab).

• Patients should immediately report: 
Worsening diarrhea associated with 
abdominal pain, cramping, or blood 
and/or mucus in the stool.

• What it looks like: Consider colonos-
copy for diagnosis, otherwise, based 
on patient symptoms.

• Treatment: Steroids – generally oral 
prednisone at high doses (0.5-1.0 
mg/kg)1 with a minimum of 4-week 
taper schedule or IV corticosteroids 
if inpatient; consult with gastrointes-
tinal (GI) specialist if not improving; 
antidiarrheal agents; stool culture; 
and immune suppression when indi-
cated for severe cases.

Endocrinopathies
• Frequency with PD-1/PD-L1 inhibi-

tors: Up to 10%.
• Patients should immediately report: 

Heart palpitations, severe malaise, 
intolerance to temperature, loss of 
appetite, or increased thirst/urination. 

Oft en there are no real symptoms.
• What it looks like: Th yroid-stimulating 

hormone signifi cantly up or down; 
adrenocorticotropic hormone levels 
or cortisol levels signifi cantly depleted; 
brain MRI for suspected hypophysitis; 
fasting glucose if diabetes is consid-
ered.

• Treatment: Th yroid replacement; hor-
mone replacement for depleted cor-
tisol levels; monitoring labs; insulin 
for diabetes, and immune suppression 
when indicated for severe cases.

Dermatitis
• Frequency with PD-1/PD-L1 inhibi-

tors: 1% to 9%.
• Patients should immediately report: 

Signifi cant rash with hives or signifi -
cant itching with or without rash.

• What is looks like: Typically ery-
thematous, papular, on face, neck, 
and/or chest. Rarely pustular. Fig. 
2 shows a rash from a PD-1 inhibi-

tor. Rashes from anti–CTLA-4 drugs 
alone or combined with PD-1 inhibi-
tors typically can cause more severe 
dermatitis. 

• Treatment: Topical steroid creams; 
antipruritics; sunscreen; and oral 
steroids in severe cases only.

Nephritis and Hepatitis
• Frequency with PD-1/PD-L1 inhibi-

tors: 1% to 5%
• Patients should immediately report: 

Decrease in urine output. Most 
patients will be asymptomatic unless 
sudden, severe infl ammation occurs.

• What is looks like: Lab values show 
elevations in liver function tests or 
renal function.

• Treatment: Steroids (sometimes pulse 
for nephritis), generally oral predni-
sone at high doses (0.5–1.0 mg/kg)1

with a minimum of 4-week taper 
schedule or IV corticosteroids if inpa-
tient; further immune suppression in 
severe cases; consult GI or renal ser-
vices for input. ✦

Note: % of toxicities are taken directly from the 
product inserts for pembrolizumab, nivolumab, 
and atezolizumab. Numbers reported are from 
all studies across diff erent tumor types, but may 
be higher or lower depending on specifi c trials.

Reference: 
1. Boutros C, Tarhini A, Routier E, et al. Safety 

profi les of anti-CTLA-4 and anti-PD-1 antibod-
ies alone and in combination. Nat Rev Cancer. 
2016;13(8):473-486.

I M M U N O T H E R A P Y

Fig. 1. Patients with Pneumonitis

Fig. 1B. Patient Who Is Signifi cantly 
Symptomatic, Unable to Wean off  of 
Steroids, Grade 3

Fig. 1A. Patient Who Is 
Non-Symptomatic, Grade 1

Fig. 2. Rash from a PD-1 Inhibitor

In Case You Missed It:
Read last month's immunotherapy 
update (http://bit.ly/2DFqpQc).
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of identifying one of the more common 
mutations quickly.

Wider Availability
Lower-volume centers may have a new 
NGS option with the recent U.S. Food 
and Drug Administration (FDA) and 
Centers for Medicare & Medicaid Services 
approval of the first breakthrough-desig-
nated, NGS-based in vitro diagnostic test, 
the FoundationOne CDx (F1CDx). The 
test can detect genetic mutations in 324 
genes and two genomic signatures in any 
solid tumor type. (See Breaking News on 
page 14 for details.)

Unlike other companion diagnostics 
tests approved by the FDA that match 

one test to one drug, the F1CDx provides 
information on a wide variety of muta-
tions that may help guide treatment of 
patients with cancer. At the same time as 
the approval, the Centers for Medicare & 
Medicaid Services (CMS) proposed cov-
erage of the F1CDx.

According to the Dr. Sholl, approval of 
this product is unlikely to improve turn-
around time for NGS because there is a 
fixed amount of time required to com-
plete this type of testing. 

“The chemistry required to perform 
the assay requires several days,” she said. 
“That includes getting the specimen, 
extracting the DNA, pulling down part of 
the DNA that you want to sequence, per-
forming the sequencing … when you tack 
on interpretation, quality control, and the 

actual reporting, it will 
be quite difficult to get 
turnaround time below  
2 weeks.”

However, the CMS 
coverage approval could 
create some significant 

issues for the molecular testing commu-
nity, Dr. Sholl said. This approval could be 
an indication that, moving forward, CMS 
may only pay for NGS if it is performed 
with an FDA-approved assay.

“For instance, if CMS decides it is 
only going to reimburse for testing using 
a certain provider and all other payers 
fall in line, that means that all patients 
are going to have to send samples to that 
provider,” Dr. Sholl said. “That is not great 
for patients because there are dozens of 
labs across the country that can do this 
within the confines of a hospital, within 
the context of the type of care the patients 
are getting locally, and within the con-
text of diagnostic scenarios that they deal 
with routinely in those settings. Labs will 
have to shut down because they won’t be  
getting paid.”

Dr. Sholl said that if the CMS requires 
FDA approval for all NGS, then the FDA 
must provide a feasible model for labs 
to submit local assays for approval with 
a timely turnaround time in terms of  
FDA review. 

Despite the unknowns, the possibilities 
for the future of genetic testing in NSCLC 
are myriad. Moving forward, Dr. Wistuba 
said he had no doubt that NGS will be 
available in most centers throughout the 
world and will be the most widely used 
method for genetic testing. 

“Hopefully, we are able to see more 
advances in technology that allow us to 
achieve more rapid turnaround time in 
the molecular lab,” he added. 

Dr. Tsao agreed, “It is only a matter 
of time before technology is capable of 
meeting very rapid turnaround times 
that will lead to more testing at a higher 
frequency.”

As NGS becomes more widespread, Dr. 
Tsao hopes that more patients with other 
histologic subtypes of lung cancer may 
begin to get tested. 

“For example, in small cell lung cancer 
actionable mutations haven’t been identi-
fied yet,” Dr. Tsao said. “[NGS] may intro-
duce more options and more treatments 
for patients if we are able to discover 
additional targets that they may carry.” ✦ 

Inaugural Africa Conference: Finding Parallels Among Disparate Realities
New collaborative meeting to provide educational, scientific updates to diverse audience from Africa and the Middle East.

By Joy Curzio, ILCN Managing Editor

As a global association, the IASLC under-
stands the numerous variables, experi-
ences, and perspectives that dictate a 
country’s or region’s ability to be a prin-
cipal actor in scientific events. For many 
years, several countries in Africa have 
had fewer opportunities for international 
education, leading to diminished aware-
ness of the problems those countries face 
and little to no discussion of potential 
solutions. For these reasons, the IASLC 
is sponsoring its first major educational 
event in Tangier, Morocco, April 29-May 
1, 2018. The endeavor is led by the IASLC 
President Giorgio V. Scagliotti, MD, and 
Co-Chairs Prof. Abdelaziz Maaouni, 
Fred R. Hirsch, MD, PhD, and David 
P. Carbone, MD, PhD. The Scientific 
Committee Chair Federico Cappuzzo, 
MD, and the Educational and IASLC 
School of Oncology Chair Christian 
Rolfo, MD, PhD, MBA, are working in 
collaboration with local and honorary 
committees coordinated by Nabil Ismaili, 
MD, and Fadila Guessous, PhD. The aim 
of the conference is to provide all African 
regions, including the Middle East and 
northern parts of the continent, with guid-
ance—based on diverse international per-
spectives—regarding management of lung 
cancers, mesothelioma, and thymic and 
other thoracic malignancies.

It was after presenting at several confe-
rences in the Middle East and North Africa 
that Dr. Carbone noted that “there was a 
large group of enthusiastic young cancer 
physicians with limited ability to interact 
with global experts, limited ability to travel, 
and limited involvement with the inter-
national community represented by the 
IASLC.” It was then that he proposed the 
idea for this meeting to the IASLC Board of 
Directors, which enthusiastically approved.

“I am excited about the opportunity to 
interact with dedicated and talented phy-
sicians in a region of the world new to the 
IASLC, and to work with these physicians 
to improve the quality and duration of life 
for their patients, as well as to provide 
opportunities for them to participate in 
global research efforts,” Dr. Carbone said.

The IASLC CEO Dr. Hirsch noted that 
this specific meeting was in the planning 
stages for 1 to 2 years, but that provision 
of educational programs and scientific 
updates in this specific geographic region 
has been a long-standing goal of the 
association. In addition to the numerous 
clinical differences, there are also cultural 
differences that the IASLC is working to 
understand so that information is deliv-
ered clearly and concisely. “Bringing such 
a diverse group together is going to be 
interesting,” Dr. Hirsch said. “Hopefully 
we will be able to harmonize the educa-
tional offerings to best support attendees.”

The first day of the 
congress will include an 
update in general con-
cepts for the different 
multidisciplinary spe-
cialties involved in tho-
racic oncology includ-
ing, but not limited to, radiology, oncology, 
pathology, and pulmonology. A simulta-
neous session held by the IASLC School 
of Nursing Thoracic Oncology—the first 
event of its kind—will focus on the roles 
of Thoracic Nurse Navigators and research 
nurses in lung cancer, and will highlight 
possibilities for implementation of these 
types of approaches in Africa. Subsequent 
sessions will address general multidisci-
plinary updates, including patient advo-
cacy and palliative care. In addition, there 
will be discussion of improved care coor-
dination among African countries through 
the use of a cancer registry, providing spe-
cific successful case examples of the Middle 
East and Latin America regions. 

“We hope the attendees leave the confer-
ence with clear messages about standard-
of-care treatments, with tools to increase 
the homogenization of the treatment 
among the different countries, and with 
new information about the advances in 
thoracic oncology treatment, diagnosis, 
and prevention,” Prof. Rolfo said. “We 
would like this meeting to be a network-
ing forum for attendees to discuss and find 

parallels among the different realities in 
the African countries and Middle Eastern 
region.” 

Presentation formats will include 
didactic lectures and roundtable forums; 
the latter will focus on general themes 
such as molecular pathology, treatment 
of advanced disease, toxicity manage-
ment, and pharmaco-economics. One 
of the most important roundtables will 
be on smoking cessation and control in 
the general population and the negative 
public influence of the tobacco industry. 

“Scientific societies should make 
investments to allow African institutions 
to get progressively close to the essentials 
of diagnosis and treatment of thoracic 
malignancies,” the IASLC President Dr. 
Scagliotti said. “More relevantly, the 
IASLC should be at the forefront of any 
initiative to promote tobacco control and 
early detection of lung cancer.”

Prof. Rolfo hopes that this inaugural 
meeting’s success will solidify its spot on 
the IASLC’s calendar for many years to 
come. Look for post-meeting recaps in 
the August issue of Lung Cancer News. ✦

M E E T I N G  N E W S  P R E V I E W

Turnaround Times from page 8

The timing from the initial realization 
that something is wrong until 
having a treatment plan in hand can 
potentially be quite lengthy because 
there are a lot of moving parts.

–Lynette M. Sholl, MD

We would like this meeting to be a 
networking forum for attendees to 
discuss and find parallels among 
the different realities in the African 
countries and Middle Eastern region.

–Christian Rolfo, MD, PhD, MBA
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Th e FoundationOne CDx (F1CDx) test received full U.S. Food and Drug 
Administration (FDA) approval. F1CDx is the fi rst breakthrough-designated, 
next-generation sequencing–based in vitro diagnostic (IVD) test to detect genetic 
mutations in 324 genes and two genomic signatures in any solid tumor type. 
Simultaneous to FDA approval, the Centers for Medicare & Medicaid Services 
(CMS) proposed coverage of the F1CDx. Th e test is the second IVD to be approved 
and covered aft er overlapping review by the FDA and CMS under the Parallel 
Review Program, which facilitates earlier access to innovative medical technolo-
gies for Medicare benefi ciaries. (11/30)

Th e FDA is making several eff orts to advance the development of innovative tar-
geted drugs and enable increased and more timely availability of individualized 
treatment approaches. Two draft  guidances have been released: “Developing 
Targeted Th erapies in Low-Frequency Molecular Subsets of a Disease” and 
“Investigational IVD Devices Used in Clinical Investigations of Th erapeutic 
Products.”  Respectively, these guidance documents off er drug developers an 
approach for enrolling patients to targeted therapy trials based on the identifi ca-
tion of rare mutations when reasonable scientifi c evidence suggests the study drug 
could be eff ective for these mutations, and then clarifi es the appropriate regulatory 
pathway for investigational in vitro devices used in clinical trials for therapeutic 
products. (For more on this topic, read the April edition’s FDA Corner.) (12/15)

Th e FDA has accepted a supplemental New Drug Application (sNDA) for the 
use of osimertinib in the fi rst-line treatment of patients with metastatic NSCLC 
whose tumors have activating EGFR mutations (exon 19 deletions or exon 21 
[L858R] substitution mutations). Osimertinib is a third-generation, irrevers-
ible EGFR tyrosine kinase inhibitor with clinical activity against central nervous 
system metastases. Th e FDA has granted osimertinib Priority Review status and 
previously granted it Breakthrough Th erapy Designation in the fi rst-line treatment 
of patients with metastatic EGFR mutation–positive (EGFRm) NSCLC. sNDA 
acceptance was based on progression-free survival data for previously untreated 
patients with locally advanced or metastatic EGFRm NSCLC in the phase III 
FLAURA trial. (12/18)

The European Commission has granted a marketing authorization for 
alectinib as  monotherapy for the fi rst-line treatment of adult patients with ALK-
positive advanced NSCLC. Th e approval is based on results from the phase III 
ALEX study, which showed alectinib signifi cantly reduced the risk of disease wors-
ening or death (progression-free survival) by 53% (HR = 0.47, 95% CI: 0.34-0.65, 
p < 0.001) compared to crizotinib. Th e study also showed that alectinib reduced 
the risk of tumors spreading to or growing in the brain or central nervous system 
compared to crizotinib by 84% (HR = 0.16, 95% CI: 0.10-0.28, p < 0.001). (12/21)

Th e FDA granted approval to afatinib for a broadened indication in fi rst-line 
treatment of patients with metastatic NSCLC whose tumors have nonresistant 
EGFR mutations as detected by an FDA-approved test. Approval was based on 
durable response in 21 of 32 patients with nonresistant EGFR mutations (S768I, 
L861Q, and/or G719X) other than exon 19 deletions or exon 21 L858R substitu-
tions enrolled in one of three clinical trials. Of 21 responders, the proportion of 
patients with response duration of ≥ 12 months was 52%, and the proportion 
with response durations of ≥ 18 months was 33%. (1/12) ✦

5th AACR-IASLC International Joint 
Conference: Translational Progress 
through Basic Research
By Monte M. Winslow, PhD

Over 4 rainy days in San Diego, 
California, more than 220 participants 
from 15 diff erent countries heard presen-
tations that spanned a very wide range 
of basic, translational, and clinical lung 
cancer research. Th is joint conference 
between the IASLC and the American 
Association for Cancer Research (AACR) 
was driven by the attendees’ deep inter-
ests in gaining a better understanding of 
all stages of lung cancer pathobiology. 
Truly hitting on multiple 
aspects of bench-to-bedside 
science, many presentations 
showed the clinical progress 
of observations made years 
ago through basic science. 

Th e content of the meet-
ing covered many aspects of 
lung cancer initiation, evolution, diagno-
sis, treatment, and interaction with the 
tumor microenvironment. Th e diverse 
and high-quality presentations were fol-
lowed by vigorous question and answer 
periods, which were one of the highlights 
of the meeting. An overarching theme of 
the meeting seemed to be heterogeneity 
at all levels. From diff erences in individ-
ual mutations to overall mutation burden, 
a greater understanding of these diff er-

ences is leading to better patient treat-
ment. Better biomarker stratifi cation is 
leading to greater treatment precision in 
the clinic and to a deeper basic under-
standing of the mechanisms by which 
these alterations drive diff erent aspects 
of carcinogenesis, and how this might, 
in turn, contribute to future clinical 
advances. Presenters also highlighted our 
lack of understanding of the molecular 

and cellular events associated with the 
earliest stages of disease, as well as the 
heterogeneous and diverse role of the 
noncancer cells within lung tumors. 

As part of the conference, committed 
students and trainees presented inter-
esting and relevant posters on a range 
of topics. Th is “next generation” of lung 
cancer biologists seemed particularly 
motivated, with a keen sense of urgency 
and the resilience needed to make major 
advances in basic, translational, and clini-
cal lung cancer research. 

Meeting Chair Charles Rudin, MD, 
PhD, of Memorial Sloan Kettering 
Cancer Center, summarized the meet-
ing by saying, “As in prior years, this has 
been a great meeting, providing intel-
lectual fodder for all attendees. Basic 
cancer researchers gained perspective 
on the clinical successes and challenges 
of lung cancer therapy, [and] clinicians 
got a glimpse into emerging biologic 
insights that may soon help them better 

treat patients in the clinic.”
Featuring the wide-

spread exchange in infor-
mation and ideas among 
attendees, this conference 
has not only increased our 

knowledge of diff erent aspects of lung 
cancer research but, importantly, it has  
led to new collaborations, new concepts, 
and an increased sense of global com-
munity driven by our common goals. ✦ 

About the Author: Dr. Winslow is co-chair of 
the conference and Assistant Professor in the 
Department of Genetics at Stanford University 
School of Medicine.

M E E T I N G  N E W S  H I G H L I G H T S
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Th e diverse and high-quality 
presentations were followed by 
vigorous question and answer 
periods, which were one of the 
highlights of the meeting.

–Monte M. Winslow, PhD
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Names and News

Funding Fellowships to Find a Cure: ‘It’s About the People’
By AnnMarie Estrada,  
IASLC Foundation Director

When you think of the IASLC, you 
think about professional development, 
networking, and renowned international 
lung cancer conferences. When you con-
sider the IASLC Foundation, what comes 
to mind? At first, you may think of fel-
lowships and grants. When we look a 
little closer, we begin to understand that 
the IASLC Foundation is about the one 
of 16 people worldwide who have lung 
cancer and their families; those who 
need new medical breakthroughs, and 
those who are most hopeful for a cure. 
It’s about the people who are counting on 
the knowledge-enhancing research that 
fellowships and grants provide to pave 
the way toward a cure. 

In the past few months, I have had the 
privilege of working with several lung 
cancer survivors and advocates who are 

dedicated to spreading the word about the 
importance of IASLC Research Fellowships 
and Grants. They are fundraising within 
their own networks to support the IASLC 
Foundation charge to find a cure for lung 
cancer. Below are a some of these heroes:
•	 Kathy Weber, a 3-year survivor with 

undetectable disease. She started her 
outreach and fundraising in 2015 and, 
in 2017, she started a social media 
campaign that resulted in more than 
$10,000 raised in just 60 days. Kathy 
continues to fundraise; her goal is 
$60,000 to fully fund a fellowship.

•	 Ivy Elkins, a stage IV lung cancer sur-
vivor of 4 years, is dedicated to full-
time patient advocacy and to helping 
other patients navigate their disease 
through facilitating a private global 
Facebook group.  

•	 Lauren Fisher, widow of John Fisher 
and patient advocate, speaks publicly 
about the critical issue of screening 

and early detection and has raised 
enough money to fully fund a fellow-
ship this year focused on early detec-
tion and screening.

Over the next several months, we will 
feature stories on the IASLC Foundation 
webpage (iaslc.org/foundation) about 
patients and their families, survivors, advo-
cates, physicians, care teams, fellows, and 
young investigators. You will learn about 
the journeys  each of these courageous 
individuals has gone through in the quest 
to treat and cure lung cancer. They have 
unique stories, and yet they are all inti-
mately connected. Our goals are the same.

While in Yokohama, Japan, at the 18th 
World Conference on Lung Cancer, I 
had the opportunity to spend some time 
with Chris Draft, former NFL football 
player, who lost his wife to lung cancer 
in 2012. Mr. Draft is dedicating his life 
to lung cancer awareness and to helping 

lung cancer sur-
vivors through 
his charity, 
the Chris Draft Family Foundation  
(chrisdraftfamilyfoundation.org). He 
inspired me to look deeper into why the 
research is so important and why raising 
money for fellowships and grants is so 
critical to finding a cure. He reminded 
me, “It’s about the people.”

Individual contributions to the foun-
dation are key to helping fund the 
research necessary to finding a cure. 
Our goal is to eradicate lung cancer and 
ensure that those people afflicted will go 
on to live long and productive lives. 

Consider a contribution to the IASLC 
Foundation today.  Go to  iaslc.org/ 
foundation or mail your gift to the 
IASLC Foundation, 13100 E. Colfax Ave., 
Aurora, CO 80011. Any questions about 
the IASLC Foundation can be directed to 
annmarie.estrada@iaslc.org. ✦ 

FOUNDATION

New IASLC Foundation Board Members
The addition of two IASLC Foundation Board members, Bruce Ratner and Paolo 
Paoletti, MD, was approved at the 2017 IASLC World Conference on Lung Cancer. 

Mr. Ratner is the Executive Chairman of Forest City Ratner Cos., 
a New York-based real estate development company, which he 
started in 1985. As the founder of one of the largest urban real 
estate developers in the country, Mr. Ratner has developed 52 
ground-up projects in the New York City area over more than 30 
years. His MetroTech Center, an 11-building corporate campus 
occupied by more than 20,000 workers, has often been credited 
with helping to spur the renaissance of Downtown Brooklyn. 

Mr. Ratner serves on the boards of Weill Cornell Medical College, Memorial Sloan-
Kettering Cancer Center, and the Museum of Jewish Heritage–A Living Memorial to 
the Holocaust, where he is Chairman. A graduate of Harvard College and Columbia 

Law School, Mr. Ratner holds honorary degrees from Brooklyn College, Medgar Evers 
College, Pratt Institute, and Long Island University.

Dr. Paoletti is the Chairman of the Board for Genmab, PsiOxus 
Therapeutics (Chairman of the Board), FORMA Therapeutics, 
and Nucana Biomed. He was formerly the first appointed 
president of GSK Oncology, where he was responsible for 
championing an organization of more than 2,000 profession-
als around the world dedicated to fighting the causes and 
effects of cancer.  As the leader of the business unit, he had 
accountability for the overall oncology business within GSK 

and oversaw all activities from early drug discovery through clinical development, 
launch, and life cycle management. Dr. Paoletti has a degree in medicine from the 
University of Pisa (Italy), where he was professor of pulmonary diseases and authored 
more than 300 publications.

John V. Heymach, MD, PhD, has been named a Fellow 
(Medical Sciences) of the American Association for the 
Advancement of Science (AAAS). Dr. Heymach is the Chair of 
Thoracic/Head and Neck Medical Oncology and a Professor in 
the Departments of Thoracic Head and Neck Medical Oncology 
and Cancer Biology at The University of Texas MD Anderson 
Cancer Center. He also serves as leader of the Lung Cancer 

Program of the Cancer Center Support Grant and co-leads the MD Anderson Lung 
Cancer Moon Shot Program. He is a past recipient of the Damon Runyon Clinical 
Investigator Award, the Wilson Stone Award for Basic Science Research, and the Emil 
J. Frei Award for Translational Research.

Howard A. “Skip” Burris III, MD, has been elected to serve 
as the 2019-2020 President of the American Society of Clinical 
Oncology (ASCO) for the term beginning in June 2019. Dr. 
Burris is president of clinical operations and chief medical offi-
cer for Sarah Cannon, the Cancer Institute of HCA Healthcare. 
He is an associate of Tennessee Oncology, PLLC, where he prac-
tices medical oncology. 

Laurie E. Gaspar, MD, MBA, has been elected as the 2019-
2020 Treasurer of ASCO. Dr. Gaspar is Professor Emeritus in 
the Department of Radiation Oncology at the University of 
Colorado, with continued clinical interest in the management 
of brain tumors and lung cancer. She also conducts research in 
patient communication and advocacy, shared decision-making, 
and global issues in oncology.  

Tony S. K. Mok, BMSc, MD, has been elected to an 
International Oncologist seat of the 2019-2020 ASCO Board 
of Directors. Dr. Mok is the Li Shu Fan Medical Foundation 
Named Professor of Clinical Oncology and chair of clini-
cal oncology at The Chinese University of Hong Kong. He 
co-founded the Lung Cancer Research Group, and has led a 
number of multinational clinical trials. ✦
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August 15-18
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IASLC 19th World Conference  
on Lung Cancer 
September 23-26
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IASLC Asia Conference on  
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Guangzhou, China 
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