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Squamous cell lung cancer is a distinct entity from adenocarcinoma of
the lung, so that the term non-small cell lung cancer should not be used
whenever histologic subtype information is available.

Studies done here at DFCl using TCGA data nicely illustrate this point.
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Overview of treatment approaches to non-small cell lung cancer
NCCN guidelines (https://www.nccn.orqg)

Early stage disease — Stages | — IlIA (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

Stereotactic Body Radiation Therapy for Inoperable Early Stage Lung Cancer
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Survival
Overall
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Duration After Starting Stereotactic Body Radiation Therapy, mo
No. at risk
Overall survival 5163 54 47 46 40 35 24
Disease-free survival 55 51 44 43 37 32 20

Phase 2 North American multicenter study of patients aged 18 years or older with biopsy-proven peripheral T1-T2NOMO non-small

cell tumors (measuring <5 cm in diameter) and medical conditions precluding surgical treatment. The radiation dose was 18 Gy per
fraction x 3 fractions (54 Gy total) during an interval of 1 - 2 weeks.

JAMA. 2010;303(11):1070-1076



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, 1IB — post-op adjuvant chemotherapy + atezolizumab

Stage IlIA 1lIB - post-op adjuvant chemotherapy + atezolizumab
If not a complete resection, then chemoradiotherapy f/by
durvalumab
Post-operative adjuvant chemotherapy — benefit is modest — 5-
8% Improvement in 5 year survival, so always a discussion with
the patient.



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, 1IB — post-op adjuvant chemotherapy + atezolizumab
Stage IlIA 1lIB - post-op adjuvant chemotherapy + atezolizumab
Neoadjuvant Systemic Therapy

* Nivolumab 360 mg and platinum-doublet chemotherapy every 3
weeks for 3 cycles10,*

Platinum-doublet chemotherapy options include:

¢ Carboplatin AUC 5 or AUC 6 day 1, paclitaxel 175 mg/m2 or 200
mg/m2 day 1 (any histology)

¢ Cisplatin 75 mg/m? day 1, pemetrexed 500 mg/m2? day 1 (non-
sguamous)

¢ Cisplatin 75 mg/m2 day 1, gemcitabine 1000 mg/m2 or 1250
mg/m2 days 1 and 8 (squamous histology)



Locally invasive disease — Stages IIB — IlIA (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 Il1A 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 IlIB
Definitive concurrent chemoradiation

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

Durvalumab (anti-PD-L1) 10mg/kg IV q2weeks for up to 12
months



Durvalumab after Chemoradiotherapy in Stage Ill Non-Small-Cell Lung Cancer
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Phase 3 RCT compared the anti-PDL-1 antibody durvalumab as consolidation therapy with placebo in patients with stage Il
NSCLC (both adeno- and squamous) who did not have disease progression after two or more cycles of platinum-based
chemoradiotherapy. Durvalumab was given every 2 weeks for up to 12 months, starting 1 to 42 days after end of
chemoradiotherapy.

Antonia SJ et al. N Engl J Med 2018
Faivre-Finn et al. JTO 2021



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



Stage IV disease
Conventional chemotherapy options for adenocarcinoma/NOS.:

18t line:
Pemetrexed-carboplatin-pembrolizumab
Pemetrexed-carboplatin-ipilimumab-nivolumab
many other regimens are used — agents include: carboplatin, aloumin-
bound paclitaxel, docetaxel, etoposide, gemcitabine, vinorelbine
If PD-L1 IHC > 50% tumor cells, pembrolizumab alone, or first regimen

Maintenance regimens:
Pemetrexed-pembrolizumab
Pembrolizumab

For poor overall health (PS 2 or higher) or advanced age, consider single
agent regimens, though pemetrexed-carboplatin-pembrolizumab usually
tolerated well

PS 2 = ambulatory and capable of all self-care but unable to carry out
any work activities. Up and about > 50% of waking hours



Stage IV disease
Conventional chemotherapy options for squamous cell carcinoma:

15t 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



Targeted or personalized therapy for lung cancer

Mutation-directed therapies have been used for many years, and for
several mutations (EGFR, ALK, ROS1, BRAF, RET, MET) are well-
established. Others are investigational.
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Mutation frequency as a function of smoking exposure
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Mutation frequency as a function of ancestry at DFCI
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EGFR mutant lung cancer

Known since 2004

Two mutations account for 85% of EGFR mutations — L858R and exon 19
in-frame deletions of various sizes

More common in never-smokers where incidence is about 50%.
Also more common in women and those of Asian origin

First line therapy is osimertinib (others also) see curve
Response rate 80%; median progression-free survival 1.5 years

Progression often develops slowly, leading to continued Soria et 2. NEJM 2018
. < . ) Osimertinib in Untreated
treatment if asymptomatic. ‘Treatment beyond progression EGERMutant
Multiple options at time of progression: adenocarcinoma
Overall Survival
Repeat biopsy or plasma genotyping to ascertain ot Vi Gl Sini
cause of resistance, and guide therapy Osimertnib 279 NC (NC-NQ
Standard EGFR-TKI 277 NC (NC-NQ)
. . . Hazard ratio for death, 0.63 (95% Cl, 0.45-0.88
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EGFR mutant lung cancer and resistance to osimertinib

Multiple mechanisms of resistance develop in patients with EGFR
mutant lung adenocarcinoma who are treated with Osimertinib:

* 10-25% secondary mutation in EGFR, C797X, which disrupts the
covalent binding site on EGFR for osimertinib; others as well

e 10-25% MET amplification

* 5-10% Oncogene fusions: RET, ALK, BRAF, FGFR3

* 5-10% Histologic transformation to small cell

* 30-80% unknown

Biopsy and/or cfDNA analysis are recommended in this circumstance
Polyclonal resistance in an individual patient is common

Chemotherapy treatment is always an option for these patients, and is
as effective as chemotherapy for lung adenocarcinoma without EGFR
mutation

Piper-Vallillo et al., JCO 2020



Plasma cell-free genotyping in lung cancer

Circulating cell-free DNA can be isolated from the plasma from all
humans, and is thought mainly to be derived from normal physiologic
cell death with release of nucleosome size DNA fragments, ~160nt

Cancer cells are prone to cell death, and can contribute significantly to
the fraction of DNA present in plasma. Next generation sequencing of
plasma cell free DNA can be used to identify mutations that can guide
cancer therapy in multiple settings.

Alteration % cfDNA or Associated FDA-approved Clinical trial availability
Amplification therapies (see page 3)
EGFR T790M 3.5% @ osimertinib Yes
Afatinib, Dacomitinib,
Erlotinib, Gefitinib, Neratinib
EGFR L858R 8.5% € osimertinib Yes
EGFR L792P 1.1% Osimertinib Yes
BRAF V600E 1.4% Yes

° Dabrafenib, Trametinib

Binimetinib, Cobimetinib,
Encorafenib, Vemurafenib

CTNNB1 S37C

0.4%

Celecoxib

Yes

Guardant 360
Report of a
patient with
EGFR-mutant
lung cancer
progressing
on osimertinib



Genetic mutations in lung cancer that are targetable:

Gene
EGFR

Mutation
E19del, L858R

EGFR  S768l, L861Q, G7/19X

EGFR
KRAS

ALK
ROS1

BRAF
NTRK1/2/3
MET

MET

RET
ERBB2(HER?2)

E20ins

G12C

others
rearrangement
rearrangement
V600E
rearrangement
exon 14 splice

Therapy

osimertinib

afatinib, osimertinib
amivantamab, mobocertinib
sotorasib, (adagrasib/MRTX849)
investigational

alectinib, brigatinib, lorlatinib, others
entrectinib, crizotinib, ceritinib
dabrafenib + trametinib
larotrectinib, entrectinib
capmatinib, tepotinib

amplification (>10x) crizotinib, capmatinib, tepotinib

rearrangement
multiple point
mutations

selpercatinib, pralsetinib
fam-trastuzumab deruxtecan-nxki,

ado-trastuzumab emtansine

To achieve full molecular testing for all of these requires substantial tissue —
a larger biopsy is better whenever possible to enable comprehensive testing
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KRASS¢ Inhibition with Sotorasib in Advanced Solid Tumors

D.S. Hong, M.G. Fakih, J.H. Strickler, . Desai, G.A. Durm, G.l. Shapiro, G.S. Falchook, T.). Price, A. Sacher,
C.S. Denlinger, Y.-). Bang, G.K. Dy, J.C. Krauss, Y. Kuboki, ).C. Kuo, A.L. Coveler, K. Park, TW. Kim, F. Barlesi,
P.N. Munster, 5.5. Ramalingam, T.F. Burns, F. Meric-Bernstam, H. Henary, ). Ngang, G. Ngarmchamnanrith,

J. Kim, B.E. Houk, J. Canon, J.R. Lipford, G. Friberg, P. Lito, R. Govindan, and B.T. Li
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New agents for KRAS G12C mutant Non—Small-Cell Lung Cancer
KRAS G12C accounts for ~45% of the KRAS mutations seen in ~30% of lung
adenocarcinoma

9/2022 8/2019

63 yo woman with KRAS G12C mutant lung adenocarcinoma

Treated with Adagrasib/MRTX849 9/4/19 onward, stopped for a week due to
intolerable fatigue, then restarted and well-tolerated, working full time

Sotorasib (Amgen) has similar efficacy in ongoing clinical trials, now FDA-approved

unpublished



Tanaka et al. 2021 Cancer Discovery

Clinical Acquired Resistance to KRASG12C Inhibition
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Figure 1. Acquired resistance to KRASG12C inhibitor MRTX849 (adagrasib). A, Computed tomography images of the patient’s axillary lymph node
metastasis at baseline, during response to MRTX849, and at progression on MRTX849. B, Variant allele fractions of mutations detected in the patient’s
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®!%f 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)
cemiplimab-rwic

PD-L1 inhibitors
atezolizumab (FDA-approved)
durvalumab (FDA-approved)



Multiple coinhibitory pathways regulate T cells
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Pembrolizumab for the Treatment of Non—Small-Cell Lung Cancer
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Stage Il or IV NSCLC; not randomized

PS 0 or 1; 80% had prior treatment; 20% previously untreated

Exclusion criteria: history of pneumonitis, systemic immunosuppressive therapy, or

active autoimmune disease.
SEs: fatigue, pruritus, decreased appetite
Objective response rate 19%

Used proportion score (PS) meaning % of tumor cells expressing PD-L1 by IHC as a
biomarker of response

Garon et al., NEJM

2015
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Response to immune 12/16 PET-CT o
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therapy 1/18 PET-CT
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response T e
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no SEs initially scans showed response

12/17: developed Sweet’'s syndrome -

neutrophilic dermatosis; stopped therapy

1/18 — 4/21: no evidence of disease (off

treatment)

4/21: recurrent disease in same site




Response to immune
therapy (continued)

Your treatment approach (more than 1 answer may be correct):
Admit, start supplemental oxygen, monitor

Hold pembrolizumab for a cycle

Stop pembrolizumab and start prednisone

Stop pembrolizumab and start prednisone and infliximab
Perform bronchoscopy with biopsy

Perform nasal swab for COVID-19, other pathogens

4/21: now 75yo - recurrent disease in
same site; biopsy squamous cell CA
5/21->: on pembrolizumab with
response (again)

7/22: developed marked dyspnea,
hypoxemia, could not walk

Chest CT: pneumonitis

mmoow»

7/22 Chest CT 7/22 Chest CT




Response to immune Your treatment approach (more than 1 answer may be correct):
therapy (Continued) A. Admit, start supplemental oxygen, monitor

. . C. Stop pembrolizumab and start prednisone
4/21: now 75yo - recurrent disease in

same site; biopsy squamous cell CA
5/21->: on pembrolizumab with
response (again)
7/22: developed marked dyspnea,
hypoxemia, could not walk
Chest CT: pneumonitis FU
Stopped pembro; started prednisone
9/22: steroid taper near complete, breathing near
normal, off suppl O2; SpO2 98%; scan improved.

F. Perform nasal swab for COVID-19, other pathogens

7/22 Chest CT




Double-blind, randomized phase 3 trial

Metastatic nonsquamous NSCLC without sensitizing EGFR or
ALK mutations

Pemetrexed and a platinum drug plus either 200 mg of
pembrolizumab or placebo every 3 weeks for 4 cycles,
followed by pembrolizumab or placebo for up to a total of

35 cycles plus pemetrexed maintenance therapy.

Crossover to pembrolizumab permitted

A Overall Survival
PD-L1 TPS any
90—
pembrolizumab
g 704 Pembrolizumab combination
-
Overall ¥ «
S
. a |
survival £
..‘é' 40 Placebo combination
=1 304
- control
20
104 Hazard ratio for death, 0.49 (95% CI, 0.38-0.64)
P<0.001
0 T T T T T T 1
0 3 6 9 12 15 18 21
Months
No. at Risk
Pembrolizumab combination 410 377 347 278 163 71 18 0
Placebo combination 206 183 149 104 59 25 8 0

The NEW ENGLAND JOURNAL of MEDICINE

2018

ORIGINAL ARTICLE

Pembrolizumab plus Chemotherapy
in Metastatic Non—Small-Cell Lung Cancer

L. Gandhi, D. Rodriguez-Abreu, S. Gadgeel, E. Esteban, E. Felip, F. De Angelis,
M. Domine, P. Clingan, M.J. Hochmair, S.F. Powell, S.Y.-S. Cheng, H.G. Bischoff,
N. Peled, F. Grossi, R.R. Jennens, M. Reck, R. Hui, E.B. Garon, M. Boyer,

B. Rubio-Viqueira, S. Novello, T. Kurata, J.E. Gray, J. Vida, Z. Wei,

J. Yang, H. Raftopoulos, M.C. Pietanza, and M.C. Garassino,
for the KEYNOTE-189 Investigators*
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Pembrolizumab combination

Overall
survival

Placebo combination

Patients Who Survived (%)

0 T T T T T T 1
0 3 6 9 12 15 18 21

Months

No. at Risk
Pembrolizumab combination 127 113 104 79 42 20 6
Placebo combination 63 54 45 32 21 6 1
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Platinum/Pemetrexed +/- Pembrolizumab

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, or5
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 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 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 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

* 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.

L Gandhi et al. N Engl J Med 2018. DOI: 10.1056/NEJM0a1801005



Combination chemo-
checkpoint therapy for
stage IV

8/16: 43yo man (EB) developed R
neck/shoulder pain

8/17: mass seen on CT/MRI involving
R lung, CW, T3, R 3 rib; bx
adenocarcinoma; PD-L1 60%; PET-CT:
R hilar mass; multiple bone, adrenal
mets.

9/17: completed palliative RT to
RUL/spine mass

9/17: started pemetrexed-carboplatin-
pembrolizumab

F/U: CR by PET-CT, plain CT

9/19: therapy completed; off treatment,
‘cured’

Working full time in construction

11/21: routine FU CT suggested
recurrence in RUL, R hilar LN, and L
adrenal.

Your treatment approach (more than 1
answer may be correct):

Perform PET-CT

Biopsy some site of disease

Treat with pembrolizumab

Treat with pemetrexed-carboplatin-
pembrolizumab

Treat with a standard second line
chemotherapy, docetaxel

ocow>
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Combination chemo-
checkpoint therapy for
stage IV

8/16: 43yo man (EB) developed R
neck/shoulder pain

8/17: mass seen on CT/MRI involving
R lung, CW, T3, R 3 rib; bx
adenocarcinoma; PD-L1 60%; PET-CT:
R hilar mass; multiple bone, adrenal
mets.

9/17: completed palliative RT to
RUL/spine mass

9/17: started pemetrexed-carboplatin-
pembrolizumab

F/U: CR by PET-CT, plain CT

9/19: therapy completed; off treatment,
‘cured’

Working full time in construction

11/21: routine FU CT suggested
recurrence in RUL, R hilar LN, and L
adrenal.

Your treatment approach:
A. Perform PET-CT
B. Biopsy some site of disease

D. Treat with pemetrexed-
carboplatin-pembrolizumab

FU scans showed a good response; he
continues on pemetrexed-
pembrolizumab, now age 49, working
full time



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.

TGFp, IFNy signaling.

MHC downregulation, B2M 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 80-90%.
Rash, colitis, pneumonitis, thyroiditis (high or low TFTSs).

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 Survival in Patients with a PD-L1 Expression Level of 1% or More

1008

90 i Median overall survival:
= 7] T Nivolumab + ipilimumab, 17.1 months (95% Cl, 15.0-20.1)
S 80 1-Yr overall Chemotherapy, 14.9 months (95% Cl, 12.7-16.7)
'§ 70 survival P=0.007
= a. 63
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; 40+ : e
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Pathological Complete
Response (%)

ORIGINAL ARTICLE

Neoadjuvant Nivolumab plus Chemotherapy
in Resectable Lung Cancer

P.M. Forde, J. Spicer, S. Lu, M. Provencio, T. Mitsudomi, M.M. Awad, E. Felip,
S.R. Broderick, J.R. Brahmer, S.J. Swanson, K. Kerr, C. Wang, T.-E. Ciuleanu,
G.B. Saylors, F. Tanaka, H. Ito, K.-N. Chen, M. Liberman, E.E. Vokes, .M. Taube,
C. Dorange, J. Cai, J. Fiore, A. Jarkowski, D. Balli, M. Sausen, D. Pandya,
C.Y. Calvet, and N. Girard, for the CheckMate 816 Investigators*

Overall survival
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Subset analysis:
Greater benefit seen in: Less benefit seen in:
Asian patients (~1/2 on this trial) North American, European patients
Stage IlIA Stage IB, lI
Adenocarcinoma Squamous cell carcinoma

PD-L1 > 50% PD-L1 0%



PD-1 pneumonitis in advanced cancer patients

Among 170 patients treated in 10 trials of nivolumab, 20 patients (10
melanoma, 6 lymphoma, 4 lung cancer) developed pneumonitis (Grade 1,
n=5; 2, n=10; 3, n=5)

Radiographic pattern was COP in 13, NSIP in 3, HP in 2, and AIP/ARDS in
2 patients

COP pattern was most common in all tumors and treatment regimens

AIP/ARDS pattern had the highest grade, followed by COP pattern, while
NSIP pattern and HP pattern had lower grade (median Grade: 3, 2, 1, 1,
respectively; p=0.006)

Most patients (17/20; 85%) received corticosteroids, and 3 (15%) also
required infliximab

7 patients restarted nivolumab therapy, and two of them developed
recurrent pneumonitis and were successfully retreated with corticosteroids

One of the patients experienced a pneumonitis flare after completion of
corticosteroid taper without nivolumab retreatment

Nishino M, et al. Clinical Cancer Research 2016



PD-1 inhibitor-related pneumonitis: COP pattern

At 15 weeks of nivolumab monotherapy

Mizuki Nishino

Nishino M, et al. Cancer
Immunol Res.
2016;4:289-93.



National

Comprehensive NCCN Guidelines Version 4.2021 NECH S delines Index
NCCN ﬁg?\ﬁg:k Management of Immune Checkpoint Inhibitor-Related Toxicities Discussion
PULMONARY GRADING MANAGEMENT®
ADVERSE EVENT(S) - Consider holding immunotherapyf
- Reassess in 1-2 weeks
Asymptomatic : » H&P
Co);]fir?ed o one Mild (G1)P — 1 Pulse oximetry (resting and witcl;l ambulation)
lobe, or < 25% * Consider chest CT with contrast

» Consider repeat chest CT in 4—6 weeks or as clinically indicated if patient develops symptoms

« Hold immunotherapyf
« Consider pulmonary consultation
« Minimally invasive evaluation
» Consider infectious workup:
¢ Nasal swab for potential viral paslthr:)gensh
¢ 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

lung parenchyma

Pneumonitis? Moderate (G2)— | « Invasive evaluation
» Consider bronchoscopy with bronchoalveolar lavage (BAL) (send for institutional
Presence of new/ immunocompromised panel') and consider transbronchial lung biopsy if clinically feasible

worsening symptoms |« 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) — See IC|_PULM-2




National

comprehensive NCCN Guidelines Version 4.2021 NCCNT‘ggli:e;ifng:;?ednﬁ
NCCN ﬁg?\sg:k Management of Inmune Checkpoint Inhibitor-Related Toxicities Discussion
ASSESSMENT/ MANAGEMENT®
GRADING

« Permanently discontinue immun(:atherap:\.vf
- Inpatient care
« Pulmonary and infectious disease consultation
« Minimally invasive evaluation
» Infectious workup:
» Consider that patient may be immunocompromised
¢ Nasal swab for potential viral pathogensh
¢ Sputum culture (including bacterial, fungal, and AFB), blood culture, and urine antigen test (pneumococcus,

legionella)
Severe (G3-4)¢ . ¢ Consider cardiac evaluation to exclude cardiac causes for clinical presentation
pneumonitis? « Invasive evaluation )
» Bronchoscopy with BAL (send for institutional immunocompromised panel') if feasible to rule out infection
Severe symptoms and malignant lung infiltration and consider transbronchial lung biopsy if feasible and clinically indicated
‘>’ 50% lung parenchyma + Consider empiric broad-spectrum antibiotics (including coverage for atypical pathogens) if infection has not
Hypoxemia yet been Tully excluded
Cannot do ADL * 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:!
» Infliximab™ 5 mg/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

2 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_; parenchyma; limiting self-care ADLs, oxygen indicated; G4—life-threatening respiratory compromise.




Board question:

A 66yo man had presented with chest pain 8
months ago, and was found to have a 2 cm left
upper lobe nodule, mediastinal adenopathy,
and 2 probable brain metastases. A
retroperitoneal LN biopsy showed small cell
lung carcinoma. He was treated with initial
brain radiation therapy, followed by 4 cycles of
etoposide-carboplatin-atezolizumab, and then
3 cycles of atezolizumab maintenance therapy.
He returns in routine FU, and reports increased
cough with some reddish phlegm, and mild
variable increased dyspnea on exertion. He
shows no obvious dyspnea or cough on exam,
no rales, SpO2 is stable at 97%, afebrile with
no history of fever/chills. Chest CT scan at
right:

date of visit one month earlier

Your treatment approach (more than 1
answer may be correct):

Start Prednisone with planned taper

Hold atezolizumab for a cycle

Stop atezolizumab and start prednisone
Perform bronchoscopy with biopsy
Perform nasal swab for COVID-19, test for
other viral pathogens

moowy




Board question:

A 66yo man had presented with chest pain 8
months ago, and was found to have a 2 cm left
upper lobe nodule, mediastinal adenopathy,
and 2 probable brain metastases. A
retroperitoneal LN biopsy showed small cell
lung carcinoma. He was treated with initial
brain radiation therapy, followed by 4 cycles of
etoposide-carboplatin-atezolizumab, and then
3 cycles of atezolizumab maintenance therapy.
He returns in routine FU, and reports increased
cough with some reddish phlegm, and mild
variable increased dyspnea on exertion. He
shows no obvious dyspnea or cough on exam,
no rales, SpO2 is stable at 97%, afebrile with
no history of fever/chills. Chest CT scan at
right:

Your treatment approach:
B. Hold atezolizumab

E. Perform nasal swab for COVID-19, test
for other viral pathogens

date of visit

one month earlier




Board question:

In 7/16 at age 69 she had abd hernia surgery,
and scans identified a RLL mass.

9/16 biopsy showed small cell carcinoma.
Limited extent disease by scans.

9/16-12/16: four cycles of chemotherapy with
concurrent radiation therapy.

2017-2020: CHF/COPD exacerbations,
hospitalized, resolved.

9/21: last seen, stable, with recurrent COPD
flares, on 2L NP O2

7/22: presented with worsening cough,
dyspnea, on usual Lasix, leukopenia with
1.6wbc, H/H 10/30, nl plts

Your treatment approach:

A. Start Prednisone for pneumonitis

B. Refer to Hematology

C. Perform nasal swab for COVID-19, test for
other viral pathogens

D. Perform bronchoscopy with biopsy, BAL

E. Plan chemotherapy for recurrent SCLC

Your diagnosis:




Board question:

In 7/16 at age 69 she had abd hernia surgery,
and scans identified a RLL mass.

9/16 biopsy showed small cell carcinoma.
Limited extent disease by scans.

9/16-12/16: four cycles of chemotherapy with
concurrent radiation therapy.

2017-2020: CHF/COPD exacerbations,
hospitalized, resolved.

9/21: last seen, stable, with recurrent COPD
flares, on 2L NP O2

7/22: presented with worsening cough,
dyspnea, on usual Lasix, leukopenia with
1.6wbc, H/H 10/30, nl plts

Your treatment approach:

B. Refer to Hematology

C. Perform nasal swab for COVID-19, test
for other viral pathogens

D. Perform bronchoscopy with biopsy,
BAL, full viral, bacterial, etc. screens

Diagnosis:
Pneumocystis jirovecii pneumonia by PCR
Responded to Bactrim-steroids
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