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Topics to be covered:
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Histology

Lung cancer genetics
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Pulmonary complications



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 DFCI using TCGA data nicely illustrate this point.
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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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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 58.1"(&)("*( VWH(456C
treatment if asymptomatic. ‘Treatment beyond progression’ Tor LT
Multiple options at time of progression: N (50,8653,
Repeat biopsy or plasma genotyping to ascertain NGO ool ol
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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:

d

o O O O

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

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
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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.
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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. *, KRAB? represents a potential
resistance mechanism supported by limited sequencing reads, as shown in Supplementary Fig. S2.



B..4-#'/0#/S.(%-**0#$+.?'%-'34-5'/+-/#$

DO#-+*%"#%, A-#'121%#,'0+1', 43%%0.3#' ,(3#/43+$' #/0+-%1,1'
)($'SHEA3+400(-'()'%, , A-H#'+* " +*o(-'%-'O( 1+ 8H)#- 1#'+5+%-1*
0o-)H/*Yo(41'+-8' (*OHS +5H#-*1<

e-SHEAZ+ 80, A-#'+*00"%* 2" (*SYGAHL (', +-2'%, ,4-#
891 ($8#$1'%-/348%-5'%-)3+,,+*($?'G(&#3'8% 1#+1#'9/(3%*%1=R'1?1*#,9
34.41'#$7*0#,+*(141R'+-8'S0#4,+*(%8'+$*0$%*% 1

AVo-# +-2 [+-[HSLHL.SHLL  S(*H#%-1*0+* +SHHU*O#$S'4-414+3'($!
ARG -8 HOHSH) (BH-(F'_-($,+3 R*0#%, 4-#' 1214, [+-'$H#+/*
+54+00- 15+ +-[H$+-8'3H+8* ('8Y L+ 1#(-*$(3'($H#"#-"#3%, Yo-+* % (-

D0%1'%1*0(450%*('(//4$'/(,,(-3?'%-"#+$3?'1*+5#1'()'/+-/#$R'+-8'
[+-'([14$"1.(-*+-#(413?'%-", #*+1*+*%/' 8% 1#+1#'%-'$+$#'%- 1 *+-/#1<"
Co1*($%/+3372" . #$0+.1*0%1'&+1"*0#'G+1%1")($'7(3#?" 1*([%-R'+'
[(-1(/*%(-'()'G+*#$%+3'1.#/%#1*0+* &+1*0(450**(") (1 *#$*0#'
%,,4-#'1?21*#,'+**+/S'(-'[+-/#$



B,,4-#/0#S.(%-*%-0%G%*($1)($'34-5'/+-/#$

7DHCZ'%-0%G %*($1
96.%3%,4,+G'9]-%"(34,+G')($'6A7TH7=
*$# #3%,4,+G

IK 20'%-0%G%*($1
-06"(34,+G 9JKC2+..$("#8=
#,G$(3%b4,+G'9IKC2+. . $("#8=

IK 2HQ'%-0%G%*($1
+*#0(3%b4, +@IKC2+. . $("#8=
84$"+34,+G 9IKC2+..$("#8=



Multiple coinhibitory pathways regulate T cells
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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, 0or5
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
Preumonitis 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 9(2.2) 3(0.7) 0 0
Severe skin reaction 8 (2.0) 8 (2.0) 5(2.5) 4 (2.0)
Nephritis Y 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

* 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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PD-1 pneumonitis in advanced cancer patients
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PD-1 inhibitor-related pneumonitis: COP pattern
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National

comprehensive NCCN Guidelines Version 4.2021 NCCNT(;’EIiZ?f”g;:‘ean‘
NCCN ﬁg{‘;g:w Management of Inmune Checkpoint Inhibitor-Related Toxicities Discussion
PULMONARY GRADING MANAGEMENT®
ADVERSE EVENT(S) - Consider holding immunotherapyf
» Reassess in 1-2 weeks
"#$%&'$(&)* : » H&P
+',-),.(/)O&'(()',.) Mild (G1)P > | » Pulse oximetry (resting and with ambulation)

1'2.30'40506780
19,:00%(4. ,*;#$(

Pneumonitis?

» Consider chest CT with contrast®
» Consider repeat chest CT in 4-6 weeks or as clinically indicated if patient develops symptoms

Moderate (G2)¢—

<4.".,*.0-0,=>
='4"),:0"#$%&'$"

Severe (G3-4)9 —

- Hold immunotherapyf
« Consider pulmonary consultation
« Minimally invasive evaluation
» Consider infectious workup:
O 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
« Invasive evaluation
» Consider bronchoscopy with bronchoalveolar lavage (BAL) (send for institutional
immunocompromised panel') and consider transbronchial lung biopsy if clinically feasible
- 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:K
» H&P
» Pulse oximetry (resting and with ambulation)

« If no improvement after 48-72 hours of corticosteroids, treat as grade 3

See ICI_PULM-2




National

comprehensive NCCN Guidelines Version 4.2021 NCCNTEE:Zi:ifngz;?ednz
NCCN ﬁgmg:kw Management of Inmune Checkpoint Inhibitor-Related Toxicities Hiscussion
ASSESSMENT/ MANAGEMENT®
GRADING

Severe (G3-4)4
pneumonitis?

_ >

* Permanently discontinue immunotherapyf
« Inpatient care
» Pulmonary and infectious disease consultation
» Minimally invasive evaluation
» Infectious workup:
» Consider that patient may be immunocompromised
¢ Nasal swab for potential viral pathogensh
O I&‘,pl_Jtunhc;llture (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 immunocompromised 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);imab"1 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

a 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; Iimiting self-care ADLs, oxygen indicated,; G4—Iife-threateninc_; respiratory compromise.
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