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CLINICAL PRESENTATION

= Establish histologic
subtype? with
adequate tissue for
molecular testing
(consider rebiopsy99
if appropriate)

» Smoking cessation
counseling

* Integrate palliative
care® (See NCCN
Guidelines for

Palliative Care)

Metastatic
Disease

35ee Principles of Pathologic Review (NSCL-A).

“Temel JS, Greer JA, Muzikansky 4, et al. Early palliative care for patients with metastatic non-
small-cell lung cancer. N Engl J Med 2010;263:733-742.

HISTOLOGIC
SUBTYPE?

» Adenocarcinoma

» Large cell

* NSCLC not
otherwise
specified (NOS)

Squamous cell
carcinoma

-

ﬁﬁlf repeat biopsy is not feasible, plasma biopsy should be considersd.
[ i H - Ay - - i A sis (M i

; Anahy Y i
iThe MCCHN MSCLC Guidelines Panel strongly advises broade
goal of identifying rare driver mutations for which effective drugs may already be available, or
to appropriately counsel patients regarding the availability of clinical frials. Broad molecular
profiling is a key component of the improvement of care of patients with NSCLC. See Emerging

Targeted Agents for Patients with Genetic Alterations (NSCL-H).

r molecular profiling with the

TESTINGHD

* Maolecular testing
» EGFR mutation testing
(category 1)
v ALK testing (category 1)
¥ ROS1 testing
» BRAF testing
» Testing should be
conducted as part of broad
molecular profiling"
» PD-L1 testing"

* Molecular testing
¥ Consider EGFR mutation
and ALK testing! in never
smokers or small biopsy
specimens, or mixed
histologyk¥
» Consider ROS1 testing
¥ Consider BRAF testing
» Testing should be
conducted as part of broad
molecular profiling"
« PD-L1 testing'!

<
:

TESTING RESULTSMh

Sensitizing EGFR mutation positive
{see NSCL-18)

ALK positive (see NSCL-21)

ROS1 positive (see NSCL-24)

BRAF VG00E positive (see NSCL-25)
PD-L1 positive!l and EGFR,
ALK, RO51, BRAF negative
or unknown (see NSCL-26)

EGFR, ALK, ROS1, BRAF negative
or unknown, PD-L1<50% or unknown

(see NSCL-27)

Sensitizing EGFR mutation positive
(see NSCL-18)

ALK positive (see NSCL-21)
ROS1 positive (see NSCL-24)

BRAF VG00E positive (see NSCL-25)
PD-L1 positive!' and EGFR, ALK,
ROS1, BRAF negative or unknown
{see NSCL-26)

EGFR, ALK, ROS1, BRAF, negative
or unknown, PD-L1 <50% or unknown

{see NSCL-28)

lin patientz with squamous cell carcinoma, the cheerved incidence of EGFR mutations is 2.7%

with a confidence that the frug incidence of mutations is less than 3.6%. This frequency of
EGZFR mutations does not justify routine testing of all tumor specimens. Forbes SA, Bharma G,
Bamford 5, et al. The catalogus of somatic mutations in cancer (COSMIC). Curr Protoc Hum

Genet 2008, chapter 100unit 10.
kkpaik P, Vargheze AM, Sima C5, et al. Response to erlotinib in patients with EGFR mutant

advanced non-small c2ll lung cancers with a squamous or sguamous-like component. Mo
Cancer Ther 2012;11:2535-2540.

11.

lPD-L1 expression levels of 250% are a positive test result for first-line pembrolizumal therapy.

Note: All recommendations are category 24 unless otherwise indicated.
Clinical Trials: NCCH believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

\erslon 5.2018, 08/17/18 @ Natianal Comprehensive Cancer Mebwork, Inc. 2018, All ights reserved. The NCCM Guldelinzs® and tis [Iustration may not be reproduced in any form without the express writhen permiission of MCCH®.
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TABLE 1. Immunohistochemical Findings in Lung Biopsies of Poorly Differentiated Non-small Cell Carcinomas
Biopsy THC Number Positive/Total Stained (%)

Resection Diagnosis by Biopsy Diagnosis
WHO Criteria (No.Cases) CK7 TTF-1 Napsin A pb3 (K56 MBEL2  Alter IHC (No. Cases)
AC (20) 19/19 (100)* 1620 (80) ~ 11/19(58)* 220 {10) 0/20 (0) 1220 (60)  AC(16/20)

NSCLC, NOS (4/20)
SCC (15) 9/15 (60) 0/15 (0) 015(0)  1515(100)  1/15(73)  1515(1000  SCC (14/15)

NSCLC, NOS (1/15)
LCC (4) 314(75) 2/4(50) 0/4(0) 0/4(0) 0/4(0) 0/ (0) AC (29

NSCLC, NOS (2/4)

*No fumor was present on the immunostained slide 1n | case.
AC indicates adenocarcinoma; [HC, immunohistochemistry; LCC, large cell carcinoma; NSCLC, Non-small cel! fung carcinoma; NOS, not otherwise specified; SCC,
squamous cell carcinoma; WHO, World Health Organization.

Am J Surg Pathol, Vol. 35 (1), Jan 2011

P40 is superior to P63 for SCC of lung.



Immunohistochemical Markers

« ADENOCARCINOMA (ONE MARKER)
e TTF-1 (best), Napsin, PE-10

« SQUAMOUS CARCINOMA (ONE MARKER)
 p40 (best), p63, CK5/6, 34BE12
e Desmocolin-3 (need more testing)

. Cocktails — nuclear/cytoplasmic antibodies
e Adenoca — TTF-1/Napsin
e Squamous — p63/CK5/6



Commercially Available Antibodies for IHC to
Detect ALK Protein Expression

ALK1 Mouse
monoclonal

5A4 Mouse
monoclonal

D5F3 Rabbit
monoclonal

Anti-ALK Rabbit
monoclonal

IgG3, kappa

IgC1

Not available

IgC

Amino acids 1359-1460 of the full
length human ALK protein,
corresponding to amino acids 419-520
of the chimeric NPM-ALK protein

C-terminus of the NPM-ALK transcript
(419-520 amino acids)

Carboxyl terminus of human ALK

Recombinant protein representing
amino acids 426-528 of human ALK

IASLC Atlas of ALK Testing in Lung Cancer



DSF3 and 5A4 are equally sensitive

J Thorac Oncol 2013; 8(1) 45-51



ALK Preanalytic Variables

* Ab type
* Antigen retrieval

* Ab detection

* Amplification techniques

Others - Fixation
- Cold ischemic time



NSCLC
(Adenocarcinoma or non-squamous &
non-smokers with squamous histology)

! '

Y
EGFR [+/- KRAS) ALK

(PCR & NGS) ROGT (IHC & FISH)

ROS1 IHC ROS1 FISH
ROS1+ ROS1- ROS1+ ROS1-

Re-confirmation by a second Consider re-confirmation by
method (e.9., FISH or a second method (e.g., IHC
anather molecular assay) or ancther molecular assay)

Virchows Archiv, November 2016, Volume 469, Issue 5



PD-L1 Immunohistochemistry
Challenge for Pathologists
4 Different Antibodies

Programmed Death Ligand-1 Inhibitors

Drug Company FDA Approval mAb/Platform Scoring Criteria Comment
Pembrolizumab Merck (Kenilworth, FDA approved for  22C3 (DAKO pharmDx)/  >50% tumor cells  Companion
{Keytruda) New Jersey) NSCLC Link 48 Autostainer diagnostic® {as of
(Dakeo, Carpentetia, October 2015)
California)
Nivelumab Bristol-Myers Squibb  FDA approved for  28-8 (DAKO pharmDx)y  >1% tumor cells  Complementary
{Opdivo) (New York, New squamous and Link 48 Autostainer diagnostic® (as of

Atezolizumab
{MFDL3280)

Durvalumab
{MEDI4736)

York)

Rache (Basel,
Switzerland)

Astra-Zeneca
{London, United
Kingdom)

Nensquamous
NSCLC

Expected in 2016

Expected in 2016

SP142 (Ventana, Tucson,

Atizona)

SP263 (Ventana)

Tumor cells and/
or tumor-
infiltrating
immune cells

>25% tumor cells

October 2015);
predictive only in
nonsquamous
carcinemas

In development

In development

Arch Pathol Lab Med — Vol 140, April 2016




Table 1. PD-L1 Assay Systems Used in the Blueprint Project

Agent Nivolumab Pembrolizumab Atezolizumab Durvalumab
Primary antibody clone 28-8 (Dako) 22C3 {Dako) SP142 {(Ventana) SP263 (Ventana)
used in the assay system
Interpretive scoring Tumor cell Tumor cell Tumor cell membrane Tumor cell
membrane membrane Infiltrating immune cells membrane
Instrument and detection EnVision Flex on EnVision Flex on OptiView detection and OptiView detection on
systems required AutostainerLink 48 AutostainerLink 48 amplification on Benchmark ULTRA
Benchmark ULTRA
Therapeutic developer Bristol-Myers Squibb Merck Genentech AstraZeneca

Journal of Thoracic Oncology Vol. 12 No. 2: 208-222



Case l
Clinical History

* 21-year-old female, medical student.

* Complaining of shortness of breath, cough,
pleuritic chest pain, loss of weight, for the
past 8 months — symptoms increased
during the last 2 monthes.



Large heterogenous left hilar mass
extending to the left lower lobe that
measures 9.2 x 8.7 cm invading the
mediastinum with a thrombosis
most probably tumoral thrombus in
the left superior pulmonary vein and
invasion of the left inferior
pulmonary vein as well as the
pericardium and the left lower lobe
pulmonary artery.
















Differential Diagnosis

* Thymic carcinoma

* Squamous cell carcinoma, basaloid variant
* Germ cell tumor

* Small cell carcinoma

* Metastatic carcinoma

* NUT carcinoma
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DIAGNOSIS

NUT Carcinoma
t(15;19) CARCINOMA



NUT Carcinoma

* Chromosomal rearrangement of the gene
encoding nuclear protein of testis (NUT).

* Affects patients of any age, with a predilection
for young adults.

* Present as advanced stage usually.

* Consistently positive for nuclear protein in testis
(NUT) by IHC.

* Fewer than 100 cases of NUT carcinoma have
been reported in lung.

* It is recently included in WHO Classification of
sinonasal tumors.



Case 2

Clinical History
* 60-year-old man

* History of chronic obstructive pulmonary

disease and chronic kidney disease on
hemodialysis

* Found to have ill-defined PET-avid

pulmonary nodules that progressed in size
and quantity on CT scan



Yr
















Differential Diagnosis

* Benign fibrous histiocytoma

* Clear cell tumor (Sugar Tumor)

°* Hamartomas

* Sclerosing hemangioma

* Epithelioid hemangioendothelioma
* Carcinoid tumor

e Carcinosarcoma/primary pulmonary sarcoma
* Kaposi sarcoma

* Metastatic tumor

* Pleuropulmonary blastoma

* Benigh metastasizing leiomyoma












KAPOSI SARCOMA
(latrogenic)



Kaposi Carcinoma
* Slowly growing angioproliferative tumor

* Four (4) clinical variants: Classic, African,
latrogenic, AlDs associated

* Caused by HHVS8



Immunohistochemistry

* Positive for endothe

- CD31, CD34, ERG, poc
FLI1

lal and lymphatic markers
oplanin (D2-40), PROX1,

* Positive nuclear expression of HHV8 (LANA1)

in essentially 100%

- Often punctate or granular patter of nuclear

staining

- Essentially all other vascular proliferations are

HHV8 negative



Thank you



