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Overview of treatment approaches to non-small cell lung cancer
NCCN guidelines (https://www.nccn.org)

Early stage disease — Stages | — llIA (Tumor not invading major
structures; metastasis to ipsilateral mediastinal and/or subcarinal
LNs only; no distant metastases)

Pre-treatment evaluation:
PFTs
bronchoscopy
pathologic mediastinal LN evaluation
FDG PET/CT scan
Brain MRI
Post-evaluation:
If NO or N1 (no mediastinal LN involvement)
Surgical resection if medically possible

If medically inoperable, then stereotactic ablative radiotherapy
(SABR) if possible or definitive chest radiotherapy



https://www.nccn.org
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Early stage disease — Stages | — IlIA

Post-surgical resection:
Stage IA — no treatment
Stage IB — no treatment in general, but consider for high-risk
Stage IlA, IIB — post-op adjuvant chemotherapy

Stage IlIA - post-op adjuvant chemotherapy unless N2 disease,
for which sequential chemotherapy — radiotherapy is preferred

Post-operative adjuvant chemotherapy — benefit is modest — 5-
8% improvement in 5 year survival, so always a discussion with
the patient.



Locally invasive disease — Stages [IB — llIA (T3 or T4 with
invasion, NO-1) - superior sulcus tumors, chest wall invasion,
invasion of proximal airway or mediastinum

If possibly resectable — preoperative concurrent chemoradiation
therapy -> surgical re-evaluation and resection if possible

In some cases (chest wall invasion), initial surgery is appropriate,
followed by chemotherapy +- radiation



Stage IlIA without local invasion
Definitive concurrent chemoradiation or

Induction concurrent chemoradiation followed by surgical
resection +- additional chemotherapy +- additional radiotherapy

Stage IlIA with local invasion
Definitive concurrent chemoradiation

Stage 1lIB
Definitive concurrent chemoradiation

Stage IlI(A or B) after completion of chemoradiation therapy:

Durvalumab (anti-PD-L1) 10mg/kg IV q2weeks for up to 12
months
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Probability of Death or Distant Metastasis

No. at Risk
Durvalumab
Placebo

Median
No. of Events/ Time to Death
Total No. or Distant Metastasis
of Patients (95% ClI)
mo
Durvalumab 182/476 28.3 (240884.9)
1.0- Placebo 126/237 16.2 (125£01.1)
0.0 Stratified hazard ratio, 0.53 (95% Cl, (LE0.68)
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Stage 1V, limited sites of metastasis ‘oligometastatic disease’ —
e.g. brain or adrenal metastases only:

Treat lung disease as you would for no metastatic disease—
surgery followed by adjuvant type chemotherapy
definitive chemoradiation therapy

For brain metastases:

surgical resection f/b whole brain radiotherapy (WBRT) or
stereotactic radiosurgery (SRS)

SRS alone

For adrenal metastasis:
adrenalectomy
radiotherapy, including stereotactic ablative radiotherapy



Stage IV disease
adenocarcinoma/NOS

There are always at least 3 options for the treatment of metastatic
lung adenocarcinoma, which should be considered in every
patient:

Chemotherapy
Immune checkpoint therapy
Mutation-directed therapy (personalized or targeted)

Combinations
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Stage IV disease
Conventional chemotherapy options for "#$%&#!"()**'($+(,-&%$

1st line:
Paclitaxel(taxol)/carboplatin + pembrolizumab
If PD-L1 IHC > 50% tumor cells, pembrolizumab alone, or the above

many other regimens are used — agents include:

cisplatin, etoposide, gemcitabine, vinorelbine, albumin-bound
paclitaxel

For poor overall health (PS 2 or higher) or advanced age, consider
single agent regimens, though albumin-bound paclitaxel/carboplatin
can be tolerated well, and can dose reduce
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Tanaka et al. 2021 Cancer Discovery
Clinical Acquired Resistance to KRAS®2C |nhibition

A MRTX849

Baseline 6 weeks 4 months

B C RTK
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Pre- Pre- discontinuation: AR
MRTX849 MRTX849 4 SS "
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Figure 1.! Acquired resistance to KRAS®2C inhibitor MRTX849 (adagrasib). A, Computed tomography images of the patientOs axillary lymph node
metastasis at baseline, during response to MRTX849, and at progression on MRTX849.B, Variant allele fractions of mutations detected in the patientOs
serial plasma samples. , indicates the mutations were detected by ddPCR but not by plasma next-generation sequencing.C,Alterations detected in post-
MRTX849 cfDNA include acquired mutations in KRAS as well as multiple components of the MAPK signaling cascade. *, KRAS? represents a potential
resistance mechanism supported by limited sequencing reads, as shown in Supplementary Fig. S2.



Immune checkpoint therapy in lung cancer

The native immune system has multiple molecular mechanisms
for regulation of immune activation in host defense against
infectious and other agents.

Unregulated immune activity contributes to many immune
disorders including inflammatory bowel disease (colitis), systemic
lupus erythematosus, and rheumatoid arthritis

Since many cancers express proteins that are either unusual or
mutated and therefore not ‘normal’, the immune system can react
against a cancer and lead to disease control or even elimination

This is thought to occur commonly in early stages of cancer, and
can occur spontaneously in metastatic disease in rare instances.
Historically perhaps this was the basis for Coley’s toxin, a
concoction of bacterial species that was thought to foster the
Immune system attack on cancer



Immune checkpoint inhibitors for lung cancer

CTLA-4 inhibitors
ipilimumab (+ nivolumab for NSCLC)
tremelimumab
PD-1 inhibitors
nivolumab (FDA-approved)
pembrolizumab (FDA-approved)
PD-L1 inhibitors
atezolizumab (FDA-approved)
durvalumab (FDA-approved)
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Pembrolizumab for the Treatment of Non—Small-Cell Lung Cancer
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Table 3. Adverse Events of Interest in the As-Treated Population.*
Pembrolizumab Combination Placebo Combination
Event (N=405) (N=202)
Any Grade Grade 3,4, 0r5 Any Grade Grade 3,4, 0r5
number of patients (percent)
Any 92 (22.7) 36 (8.9) 24 (11.9) 9 (4.5)
Hypothyroidism 27 (6.7) 2 (0.5) 5 (2.5) 0
Pneumonitis Y 18 (4.4) 11 (2.7) 5 (2.5) 4(2.0)
Hyperthyroidism 16 (4.0) 0 6 (3.0) 0
Infusion reaction 10 (2.5) 1(0.2) 2 (1.0) 0
Colitis W 9(2.2) 3(0.7) 0 0
Severe skin reaction 8 (2.0) 8 (2.0) 5 (2.5) 4(2.0)
Nephritis ) ¢ 7(1.7) 6 (1.5) 0 0
Hepatitis Y 5(1.2) 4(1.0) 0 0
Hypophysitis 3(0.7) 0 0 0
Pancreatitis* 3(0.7) 2 (0.5) 0 0
Adrenal insufficiency 1(0.2) 1(0.2) 1(0.5) 1(0.5)
Myositis 1(0.2) 0 0 0
Thyroiditis 1(0.2) 0 0 0
Type 1 diabetes mellitus 1(0.2) 1(0.2) 0 0

P

< The events of interest are those with an immune-related cause and are considered regardless of attribution to a trial
drug by the investigator. The events are listed in descending order of frequency in the pembrolizumab-combination
group. In addition to the specific preferred terms that are listed, related terms were also included. The as-treated popu-
lation included all the patients who had undergone randomization and received at least one dose of the assigned com-
bination therapy.
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Immune checkpoint therapy in lung cancer

Who responds:
Uncertain.
Response correlates with:
tumor and immune cell infiltrate PD-L1 expression

tumor mutation burden (TMB) = number of new antigens that T
cells might respond against

Why don’t all patients respond:

‘Cold’ tumors without immune infiltrates.

TGF!, IFN" signaling.

MHC downregulation, B2ZM mutations.

Tumor associated macrophages that prevent T cell activation

Some specific mutations seem to engender resistance, e.g.
LKB1/STK11 mutations.

Low TMB



Immune checkpoint therapy in lung cancer

Toxicities:
None in 80%.
Rash, colitis, pneumonitis, thyroiditis (high or low TFTs).

Many others, can be life-threatening, but in aggregate
rare.



Combination immune checkpoint therapy in lung cancer

Ipilimumab-nivolumab is the standard combo, many others in
development

In general has a higher response rate than single agent (e.g.
pembrolizumab or nivolumab)

Toxicity is increased in many ways, including: diarrhea/colitis, rash,
pruritus, fatigue, N/V/anorexia.

Treatment-related serious (gr 3-4) adverse events seen in 33%

Treatment-related serious adverse events led to discontinuation in 20%

A Overall!Survivallin!Patients!with!a!PD-L1!Expression!Levellofl1%!or!More
1005

S 9 i Median overall survival:
g\o, ] 5 Nivolumab + ipilimumab, 17.1 months (95% ClI, 15.0D20.1
T 80+ 1-Yr overall Chemotherapy, 14.9 months (95% CI, Z#16.7)
g 704 survival P=0.007
2 _
a 609 I 2-Yr overall
o 50 i survival
E 40+ | |
% 30- | S eRmocowmo Nivolumab + ipilimumab
T 20+ i i == Chemotherapy
“ 10d ! !
0+t ’ "#HS%&™ ((Yo#t)'

} T T T T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
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National

Comprehensive NCCN Guidelines Version 4.2021 NCCN Guidelines Index

Table of Contents

NCCN ﬁg?wcg;kw Management of Immune Checkpoint Inhibitor-Related Toxicities Discussion

PULMONARY GRADING MANAGEMENT®

ADVERSE EVENT(S) - Consider holding immunotherapy’

* Reassess in 1-2 weeks

4598 $(&)* . b » H&P

), /080, Mild (G1) > | » Pulse oximetry (resting and with ambulation)

123040506780 - Consider chest CT with contrast?

19 .'OO%(4 45 » Consider repeat chest CT in 4-6 weeks or as clinically indicated if patient develops symptoms

- Hold immunotherapy’
« Consider pulmonary consultation
» Minimally invasive evaluation
» Consider infectious workup:
0 Nasal swab for potential viral pathogensh
¢ Sputum culture (including bacterial, fungal, and acid-fast bacilli [AFB]), blood culture, and urine
antigen test (pneumococcus, legionella)
» Consider chest CT with contrast? and repeat chest CT in 3-4 weeks
Pneumonitis? Moderate (G2)“— | « Invasive evaluation
Y » Consider bronchoscopy with bronchoalveolar lavage (BAL) (send for institutional
<4.".*.0-0,.=> immunocompromised panel') and consider transbronchial lung biopsy if clinically feasible
='4".)),:0"#3$%&'$" » Consider empiric broad-spectrum antibiotics (including coverage for atypical pathogens) if infection
has not yet been fully excluded :
» Prednisone/methylprednisolone 1-2 mg/kg/day’
- Monitor every 3-7 days with:¥
» H&P
» Pulse oximetry (resting and with ambulation)
« If no improvement after 48—72 hours of corticosteroids, treat as grade 3

Severe (G3-4)9 — See ICI_PULM-2




National

comprehensive NCCN Guidelines Version 4.2021 NCCNTi‘L‘:giif”gzr:?edniz
NCCN ﬁg{‘wcg:kw Management of Inmune Checkpoint Inhibitor-Related Toxicities Discussion
ASSESSMENT/ MANAGEMENT®
GRADING

Severe (G3-4)4
pneumonitis?

D ——

« Permanently discontinue immunotherapy'
« Inpatient care
« Pulmonary and infectious disease consultation
* Minimally invasive evaluation
» Infectious workup:
» Consider that patient may be immunocompromised
¢ Nasal swab for potential viral pathogensh
0 ISpl_Jtum"c;Hture (including bacterial, fungal, and AFB), blood culture, and urine antigen test (pneumococcus,
egionella
¢ Consider cardiac evaluation to exclude cardiac causes for clinical presentation
* Invasive evaluation :
» Bronchoscopy with BAL (send for institutional inmunocompromised panel') if feasible to rule out infection
and malignant lung infiltration and consider transbronchial lung biopsy if feasible and clinically indicated
« Consider empiric broad-spectrum antibiotics (including coverage for atypical pathogens) if infection has not
yet been fully excluded
» Methylprednisolone 1-2 mg/kg/day. Assess response within 48 hours and plan taper over 26 weeks®
« Consider adding any of the following if no improvement after 48 hours:!
» Inﬂi)f1imabm 5 mgl/kg IV, a second dose may be repeated 14 days later at the discretion of the treating provider
» IVIG
» Mycophenolate mofetil 1-1.5g BID then taper in consultation with pulmonary service

@ Focal or diffuse inflammation of the lung parenchyma (typically identified on CT imaging. Symptoms may include dry cough, shortness of breath, fever, chest pain,
and increased oxygen requirement. The imaging features of pneumonitis are known to be variable and may include ground-glass opacities, organizing pneumonia,
hypersensitivity, reticulonodular changes, or a mixture of all these appearances.

dG3-severe symptoms involve all Iung lobes or >50% of Iung Earenchzma; Iimiting self-care ADLs, oxygen indicated,; G4—Iife-threatening respiratory compromise.
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