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Females
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Lung Carcinoma
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Lung carcinoma derives from stem cells
in the lung epithelium



N O rd I QC ] { TABLE 1. 2015 WHO Classification of Lung Tumors®>< TABLE 1. (Continued)
Histologic Type and Subtypes ICDO Code Histologic Type and Subtypes ICDO Code

Epithelial tumors Papillomas
Adenocarcinoma 8140/3 Squamous cell papilloma 8052/0
Lepidic adenocarcinoma® 8250/3¢ Exophytic 8052/0
Acinar adenocarcinoma 8551/3¢ Inverted 8053/0
Papillary adenocarcinoma 8260/3 Glandular papilloma 8260/0
Micropapillary adenocarcinoma* 8265/3 Mixed squamous and glandular papilloma 8560/0
Solid adenocarcinoma 8230/3 Adenomas
Invasive mucinous adenocarcinoma® 8253/3¢ Sclerosing pneumocytoma® 8832/0
Mixed invasive mucinous and Alveolar adenoma 8251/0
nonmucinous adenocarcinoma 8254/3¢ Papillary adenoma 8260/0
Colloid adenocarcinoma 8480/3 Mucinous cystadenoma 8470/0
Fetal adenocarcinoma 8333/3 Mucous gland adenoma 8480/0
Enteric adenocarcinoma® 8144/3 Mesenchymal tumors
Minimally invasive adenocarcinoma® Pulmonary hamartoma 8992/07
Nonmucinous 8256/3¢ Chondroma 9220/0
Mucinous 8257/3¢ PEComatous tumors®
Preinvasive lesions Lymphangioleiomyomatosis 9174/1
Atypical adenomatous hyperplasia 8250/07 PEComa, benign® 8714/0
Adenocarcinoma in situ* Clear cell tumor 8005/0
Nonmucinous 8250/2¢ PEComa, malignant® 8714/3
Mucinous 8253/2¢ Congenital peribronchial myofibroblastic tumor 8827/1
Squamous cell carcinoma 8070/3 Diffuse pulmonary lymphangiomatosis
Keratinizing squamous cell carcinoma® 8071/3 Inflammatory myofibroblastic tumor 8825/1
Nonkeratinizing squamous cell carcinoma® 8072/3 Epithelioid hemangioendothelioma 9133/3
Basaloid squamous cell carcinoma® 8083/3 Pleuropulmonary blastoma 8973/3
. . . Preinvasive lesion Synovial sarcoma 9040/3
m a I Ig n a n t e P Ith e I I a I tu m O rs Squamous cell carcinoma in situ 8070/2 Pulmonary artery intimal sarcoma 9137/3
Neuroendocrine tumors Pulmonary myxoid sarcoma with EWSR/-CREBI translocation® 8842/3¢
. Small cell carcinoma 8041/3 Myoepithelial tumors®
(C a rc I n O m as) Combined small cell carcinoma 8045/3 Myoepithelioma 8982/0
Large cell neuroendocrine carcinoma 8013/3 Myoepithelial carcinoma 8982/3
Combined large cell neuroendocrine carcinoma 8013/3 | ymphohistiocytic tumors
Carcinoid tumors Extranodal marginal zone lymphomas of mucosa-associated ~ 9699/3
Typical carcinoid tumor 8240/3 Lymphoid tissue (MALT lymphoma)
Atypical carcinoid tumor 8249/3 Diffuse large cell lymphoma 9680/3
Preinvasive lesion Lymphomatoid granulomatosis 9766/1
Diffuse idiopathic pulmonary neuroendocrine 8040/07 Intravascular large B cell lymphoma* 9712/3
cell hyperplasia Pulmonary Langerhans cell histiocytosis 9751/1
Large cell carcinoma 8012/3 Erdheim—Chester disease 9750/1
Adenosquamous carcinoma 8560/3 fumors of ectopic origin
Sarcomatoid carcinomas Germ cell tumors
Pleomorphic carcinoma 8022/3 Teratoma, mature 9080/0
Spindle cell carcinoma 8032/3 Teratoma, immature 9080/1
Giant cell carcinoma 8031/3 Intrapulmonary thymoma 8580/3
Carcinosarcoma 8980/3 Melanoma 8270/3
Pulmonary blastoma 8972/3 Meningioma, NOS 9530/0
Other and Unclassified carcinomas Metastatic tumors
Lymphoepithelioma-like carcinoma 8082/3 “The morphology codes are from the ICDO.> Behavior is coded /0 for benign tumors,
NUT carcinoma® 8023/3¢ | for unspecified, borderline or uncertain behavior, /2 for carcinoma in situ and grade 111
Salivary gland-typ.e tumors "The classification isa;da(:l}iﬁfz; from the ]:Lr‘:?(:i\s WHO classification® taking into
Mucoepidermoid carcinoma 8430/3 ccount changes in our understanding of these lesions.
Adenoid cystic carcinoma 8200/3 “This table is reproduced from the 2015 WHO (‘lgssiﬁcalion by Travis et al.'
Epithelial-myoepithelial carcinoma 8562/3 H(’;l"}gos;;cinezogcrsl(\;vgaappmvcd by the International Agency on Cancer Research/
Pleomorphic adenoma 8940/0 “New terms changed or entities added since 2004 WHO Classification.’

. LCNEC, large cell neuroendocrine carcinoma, WHO, World Health Organization;
(Continued) (CDO International Classification of Diseases for Oncology.
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Adenocarcinoma (45%)

Squamous carcinoma (18%)

Large cell neuroendocrine carcinoma (1%)
Small cell carcinoma (12%)

TABLE 1. 2015 WHO Classification of Lung Tumors®b<

TABLE 1. (Continued)

Histologic Type and Subtypes ICDO Code Histologic Type and Subtypes ICDO Code
Epithelial tumors Papillomas
Adenocarcinoma f— 8140/3 Squamous cell papilloma 8052/0
Lepidic adenocarcinoma® 8250/3¢ Exophytic 8052/0
Acinar adenocarcinoma 8551/3¢ Inverted 8053/0
Papillary adenocarcinoma 8260/3 Glandular papilloma 8260/0
Micropapillary adenocarcinoma® 8265/3 Mixed squamous and glandular papilloma 8560/0
Solid adenocarcinoma 8230/3 IAdenomas
Invasive mucinous adenocarcinoma® 8253/3¢ Sclerosing pneumocytoma® 8832/0
Mixed invasive mucinous and Alveolar adenoma 8251/0
nonmucinous adenocarcinoma 8254/3¢ Papillary adenoma 8260/0
Colloid adenocarcinoma 8480/3 Mucinous cystadenoma 8470/0
Fetal adenocarcinoma 8333/3 Mucous gland adenoma 8480/0
Enteric adenocarcinoma® 8144/3 Mesenchymal tumors
Minimally invasive adenocarcinoma® Pulmonary hamartoma 8992/07
Nonmucinous 8256/3¢ Chondroma 9220/0
Mucinous 8257/3¢ PEComatous tumors®
Preinvasive lesions Lymphangioleiomyomatosis 9174/1
Atypical adenomatous hyperplasia 8250/07 PEComa, benign® 8714/0
Adenocarcinoma in situ* Clear cell tumor 8005/0
Nonmucinous 8250/2¢ PEComa, malignant 8714/3
Mucinous 8253/2¢ Congenital peribronchial myofibroblastic tumor 8827/1
Squamous cell carcinoma ‘_ 8070/3 Diffuse pulmonary lymphangiomatosis
Keratinizing squamous cell carcinoma“ 8071/3 Inflammatory myofibroblastic tumor 8825/1
Nonkeratinizing squamous cell carcinoma® 8072/3 Epithelioid hemangioendothelioma 9133/3
Basaloid squamous cell carcinoma® 8083/3 Pleuropulmonary blastoma 8973/3
Preinvasive lesion ISynovial sarcoma 9040/3
Squamous cell carcinoma in situ 8070/2 Pulmonary artery intimal sarcoma 9137/3
Neuroendocrine tumors IPulmonary myxoid sarcoma with EWSR/-CREBI translocation® 8842/3¢
Small cell carcinoma‘_ 8041/3 Myoepithelial tumors®
Combined small cell carcinoma 8045/3 Myoepithelioma 8982/0
Large cell neuroendocrine carcinoma‘_ 8013/3 Myoepithelial carcinoma 8982/3
Combined large cell neuroendocrine carcinoma 8013/3 Lymphohistiocytic tumors
Carcinoid tumors [Extranodal marginal zone lymphomas of mucosa-associated ~ 9699/3
Typical carcinoid tumor 8240/3 Lymphoid tissue (MALT lymphoma)
Atypical carcinoid tumor 8249/3 Diffuse large cell lymphoma 9680/3
Preinvasive lesion Lymphomatoid granulomatosis 9766/1
Diffuse idiopathic pulmonary neuroendocrine 8040/07 Intravascular large B cell lymphoma* 9712/3
cell hyperplasia [Pulmonary Langerhans cell histiocytosis 9751/1
Large cell carcinoma 8012/3 Erdheim—Chester disease 9750/1
Adenosquamous carcinoma 8560/3 Thmors of ectopic origin
Sarcomatoid carcinomas Germ cell tumors
Pleomorphic carcinoma 8022/3 Teratoma, mature 9080/0
Spindle cell carcinoma 8032/3 Teratoma, immature 9080/1
Giant cell carcinoma 8031/3 Intrapulmonary thymoma 8580/3
Carcinosarcoma 8980/3 Melanoma 8270/3
Pulmonary blastoma 8972/3 Meningioma, NOS 9530/0
Other and Unclassified carcinomas Metastatic tumors
Lymphoepithelioma-like carcinoma 8082/3 “The morphology codes are from the ICDO.? Behavior is coded /0 for benign tumors,
NUT carcinoma® 8023/3¢ /1ffor unspecified, borderline or uncertain behavior, /2 for carcinoma in situ and grade I1T
Salivary gland-type tumors i Tfi/?};‘fiﬁfi;ﬁ::&zzai::iﬁirf(c’; ‘:::)lrlr%nl:gl ]:‘::/i:fm WHO classification® taking into
Mucoepidermoid carcinoma 8430/3 adbount changes in our understanding of these lesions.
Adenoid cystic carcinoma 8200/3 “This table is reproduced from the 2015 WHO Classification by Travis et al.!
Epithelial-myoepithelial carcinoma 8562/3 Hg}éf:];ci:‘vezx}i:slggaappmvcd by the International Agency on Cancer Research/
Pleomorphic adenoma 8940/0 “New terms changed or entities added since 2004 WHO Classification.’
LCNEC, large cell neuroendocrine carcinoma, WHO, World Health Organization;
(Continued) IADO International Classification of Diseases for Oncology.
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Diagnostic sampling

|. Diagnosis
2. Tumor, Node, Metastasis (TNM)

Lung Cancer Stage Classification (8™ Edition)
Stage 0 Stage IB
~ i

General Note: . ""
Ty Adenocarcinoma
in situ (AIS) -

All Stage 1-111 tumors are MO

Tx, Nx should be used only il no Tis NO
information at all is available Squamous
about T or N stage (including no i‘n promeny

clinical staging information)

Tla(mi) NO

" T
Superficial |
mucasal tumor ;

Mx is not allowed, because
symptoms and physical exam
information is always available.

T2ZbNO

-4 <Scm
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Bronchoscope

Bronkialwash

Brushbiopsy™
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Fine needle biopsy

Coarse needle biopsy

Biopsy
needle
inserted
into the
liver and
tumor
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Patoanatomical specimen
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Patient selection in lung cancer: Evolution
over time

f1990 Lung cancer 'T tfwi"'* w ',l.' ' ™
| Ty nf* Tity 95 'ﬂh Pttty
f2000 Non smaIIceIII ng cancer Small-celllung cancer R
1 i q f it ¢ i T ;
AL . |
G008 Adenocarcmoma Large-cellcarcinoma Squamouscellcarcinoma )
g gty i gty b 41
| Pt *' ' X L
fToday Establishedtargets Mutation negative/unknown 1
| E'GF*R AL*K R;)S; PDL1 ' * ' ' & /

* Adenocarcinoma

' Adenocarcinoma and treatable oncogenic alterations

Adapted from Reck M, et al. Lancet 2013;382:709-19

' Large cell carcinoma

' Small-cell lung cancer

T Squamous cell carcinoma
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Immunohistochemistry

Squamous carcinoma

Adenocarcinoma
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Immunohistochemistry
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Diagnosis of Lung Cancer in Small Biopsies and Cytology

Implications of the 2011 International Association for the Study of Lung Cancer/

American Thoracic Society/European Respiratory Society Classification

William L. Travis, MO Elisabeth Beam
Yasushi Y. ik

e, MO

I Steg 1 !

Positive Histology

Positive Cytology

NE morphology, large cells
NE IHC, ttf1+/-, CK+

NE morphology, small cells
no/small nucleoli
NE IHC, ttf1+/-, CK+

Histology: lepidic, papillary

and/or acinar architecture.

Cytology: 3-D arrangement,

foamy, vacuolar cytoplasm
prominent eccentrical
nucleoli

Keratinization, pearls and/or
intercellular bridges

No clear SQCC or
ACCmorphology

NSCLC (NOS)
v

Step 2

Apply ancillary panel of
SQCC or ADC marker

ADC marker -
SQCC marker +

4/1\\\.

ADC marker +
SQCC marker -

ADC marker -
SQCC marker -

ADC marker +
SQCC marker +

Step 3

Molecular analysis
EGFR and ALK
PD-L1

e [




Diagnosis of Lung Cancer in Small Biopsies and Cytology

Implications of the 2011 International Association for the Study of Lung Cancer/
American Thoracic Society/European Respiratory Society Classification
William L. Travis, MD; Elisabel

Yasushi Yatabe, MD; Yu
Philip 8. Hasletan, MU;

M. Keer, MU, fvee Petersen, MU, Victor
en, ML, Ming isen, ML

Erik Thens

| Steg 1 I

Positive Histology

Positive Cytology

Histology: lepidic, papillary
and/or acinar architecture.
Cytology: 3-D arrangement,
foamy, vacuolar cytoplasm
prominent eccentrical
nucleoli




Diagnosis of Lung Cancer in Small Biopsies and Cytology

Implications of the 2011 International Association for the Study of Lung Cancer/
American Thoracic Society/European Respiratory Society Classification

William . Travis,
Yasushi Yatabe, MD;
Fhiligy 5. Hasleta

MO Elisabeth Brambilla, MO; Masayuki Noguchi, MI; Andrew . Nichalsen, DM, Kim Cesinger, MO,

L cio Wistuba, MD; Douglas B. Fhieder, M0; Wilbur franklin, MU; Adi Cazdae, MO;
enderson, MID; Keith M. Keee, MU, Tver Petersen, MU; Victar Rogali, MOD;
Erik Thunnissen, ML; Ming 1sa0, ML

| SteE 1 I

Positive Histology

Positive Cytology

Keratinization, pearls and/or
intercellular bridges




Diagnosis of Lung Cancer in Small Biopsies and Cytology

Implications of the 2011 International Association for the Study of Lung Cancer/
American Thoracic Society/European Respiratory Society Classification

100; Masayuki Nogachi, MO; Andrew (G
Vistuba, MO, L Fheder, M0

| Steg 1 I

Positive Histology

Positive Cytology

NE morphology, large cells
NE IHC, ttf1+/-, CK+

NE morphology, small cells
no/small nucleoli
NE IHC, ttf1+/-, CK+




Diagnosis of Lung Cancer in Small Biopsies and Cytology

Implications of the 2011 International Association for the Study of Lung Cancer/
American Thoracic Society/European Respiratory Society Classification

| Steg 1 I

Positive Histology

Positive Cytology

NE morphology, large cells
NE IHC, ttf1+/-, CK+

NE morphology, small cells
no/small nucleoli
NE IHC, ttf1+/-, CK+




Chromogranin A

Diagnosis of Lung Cancer in Small Biopsies and Cytology

Implications of the 2011 International Association for the Study of Lung Cancer/
American Thoracic Society/European Respiratory Society Classification

| Steg 1 I

Positive Histology

Positive Cytology

NE morphology, large cells
NE IHC, ttf1+/-, CK+

NE morphology, small cells
no/small nucleoli
NE IHC, ttf1+/-, CK+




Diagnosis of Lung Cancer in Small Biopsies and Cytology

Implications of the 2011 International Association for the Study of Lung Cancer/
American Thoracic Society/European Respiratory Society Classification

| Steg 1 I

Positive Histology

Positive Cytology

NE morphology, large cells
NE IHC, ttf1+/-, CK+

NE morphology, small cells
no/small nucleoli
NE IHC, ttf1+/-, CK+




Diagnosis of Lung Cancer in Small Biopsies and Cytology

Implications of the 2011 International Association for the Study of Lung Cancer/
American Thoracic Society/European Respiratory Society Classification

| Steg 1 I

Positive Histology

Positive Cytology

NE morphology, large cells
NE IHC, ttf1+/-, CK+

NE morphology, small cells
no/small nucleoli
NE IHC, ttf1+/-, CK+




Diagnosis of Lung Cancer in Small Biopsies and Cytology

Implications of the 2011 International Association for the Study of Lung Cancer/
American Thoracic Society/European Respiratory Society Classification

| Steg 1 I

Positive Histology

Positive Cytology

NE morphology, large cells
NE IHC, ttf1+/-, CK+

NE morphology, small cells
no/small nucleoli
NE IHC, ttf1+/-, CK+
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| SteB 1 |

Positive Histology

Positive Cytology

No clear SQCC or
ACCmorphology

NSCLC,‘(NOS)

Step 2

Apply ancillary panel of
SQCC or ADC marker
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Positive Cytology

No clear SQCC or
ACCmorphology

NSCLC,#(NOS)

Step 2

Apply ancillary panel of
SQCC or ADC marker

—

ADC marker +
SQCC marker -
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Positive Histology

Positive Cytology

No clear SQCC or
ACCmorphology
NSCLC (NOS)
Step 2
_ ADC marker -
e or ADS marker SQCC marker +

: 8
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| P63 + (+Cytokeratin 5/6)
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Positive Cytology

No clear SQCC or
ACCmorphology

NSCLC (NOS)
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Step 2

Apply ancillary panel of
SQCC or ADC marker

ADC marker +
SQCC marker +
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Adenocarcinoma
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P63
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Problems:
Adenocarcinoma can be P63+

p40 is the Best Marker for Diagnosing Pulmonary
Squamous Cell Carcinoma: Comparison With p63,
Cytokeratin 5/6, Desmocollin-3, and Sox2
Takahiro Tatsumori, MD,*7 Koji Tsuta, MD, PhD,* Kyohei Masai, MD,* Tomoaki Kinno, MD*

Tomoko Taniyama, MD,* Akihiko Yoshida, MD, PhD.* Kenji Suzuki, MD, PhD.7
and Hitoshi Tsuda, MD, PhD*
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Problems:
Adenocarcinoma can be P63+

No. Cases (%) Immunoreactivity

Marker Total Negative Positive Mean Staining Score (0-300)
SQC p40 158 5(3.2) 153 (96.8) 169
p63 154 4 (2.6) 150 (97.4) 237
Non-SQC p40 418 405 (96.9) 13 (3.1) 1.3
p63 419 305 (72.8) 114 (27.2) 16.9
skin breast prostate
\lé urothelium
TAp63 TAp63 T

| 1 | p40 is the Best Marker for Diagnosing Pulmonary
— - — Q diferentitor Squamous Cell Carcinoma: Comparison With p63,
M T Cytokeratin 5/6, Desmocollin-3, and Sox2
proliferative i Takahiro Tatsumori, MD,*{ Koji Tsuta, MD, PhD,* Kyohei Masai, MD,* Tomoaki Kinno, MD,*

potential Tomoko Taniyama, MD,* Akihiko Yoshida, MD, PhD,* Kenji Suzuki, MD, PhD,t
and Hitoshi Tsuda, MD, PhD*

ectoderm
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Table 2. Sensitivity, specificity, PPV and NPV of markers used in this
study [% (positive/total stained)]

Marker  Subtype Sensitivity (%) Specificity (%) PPV (%) NPV (%)
ANp63(p40) scc 100 (16/16) 100 (32/32) | 100 (16/16) 100 (32/32)
p63 scc 100 (16/16) 88 (28/32) 80 (16/20) 100 (28/28)

CK5/6 SCC 81 (13/16) 100 (32/32) 100 (13/13) 91(32/35)
34BE12 SCC 94 (15/16) 47 (15/32) 47 (15/32) 94 (15/16)
TTF1 AC 80 (20/25) 87 (20/23) 87 (20/23) 80 (20/25)
Napsin A AC 64 (16/25) 100 (23/23) 100 (16/16) 72(23/32)
CK7 AC 100 (25/25) 35 (8/23) 63 (25/40) 100 (8/8)
CK8/18 AC 100 (25/25) 35 (8/23) 63 (25/40) 100 (8/8)

Sensitivity = TP/TP+FN; Specificity = TN/TN+FP; Positive predictive value (PPV) = TP/
TP+FP; Negative predictive value (NPV) = TN/TN+FN. FN indicates false negatives; FP,
false positives; TN, true negatives; TP, true positives.

Int J Clin Exp Pathol 2014:7({7):4247-4253
www.ijcep.com /ISSN:1936-2625/1JCEPOI00624

Original Article
ANp63, CK5/6, TTF-1 and napsin A, a reliable panel to
subtype non-small cell lung cancer in biopsy specimens

Wei Zhao, Hui Wang, Yan Peng, Bo Tian, Lei Peng. Ca-Chuan Zhang



Table 2. Sensitivity, specificity, PPV and NPV of markers used in this
study [% (positive/total stained)]

Marker  Subtype Sensitivity (%) Specificity (%) PPV (%) NPV (%)
ANp63(p40) scc 100 (16/16) 100 (32/32) 100 (16/16) 100 (32/32)

P63 SCC 100 (16/16) 88 (28/32) 80 (16/20) 100 (28/28)
CK5/6 SCC 1(13/16) 100 (32/32) 100 (13/13) 91(32/35)
34BE12 SCC 4 (15/16) 47 (15/32) 47 (15/32) 4 (15/16)
TTF1 AC 0 (20/25) 87 (20/23) 87 (20/23) 0 (20/25)
Napsin A AC 4 (16/25) 100 (23/23)| 100 (16/16) 72(23/32)

CK7 AC 100 (25/25) 35 (8/23) 63 (25/40) 100 (8/8)

CK8/18 AC 100 (25/25) 35 (8/23) 63 (25/40) 100 (8/8)
Sensitivity = TP/TP+FN; Specificity = TN/TN+FP; Positive predictive value (PPV) = TP/
TP+FP; Negative predictive value (NPV) = TN/TN+FN. FN indicates false negatives; FP,
false positives; TN, true negatives; TP, true positives.

Int J Clin Exp Pathol 2014:7(7):4247-4253
www.ijcep.com /ISSN:1936-2625/1JCEPO300624

Original Article
ANp63, CK5/6, TTF-1 and napsin A, a reliable panel to
subtype non-small cell lung cancer in biopsy specimens

Wei Zhao, Hui Wang, Yan Peng, Bo Tian, Lei Peng. Ca-Chuan Zhang
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Problems:

Differential diagnosis between primary and metastatic
carcinoma

Other (adeno) carcinomas are positive for ttfl
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Table 1
Summary of immunohistochemistry results.
Total cases SPT24 8G7G3/1 P
Lung 374
Adenocarcinoma 185 134 (72.4%) 121 (65.4%) 0.08
Large Cell 47 22(46.8%) 17(36.2%) 0.201
Carcinoid 23 14(60.8%) 4(17.4%) 0.003
Squamous Cell 97 14(16.8%) 1(1.0%) 0.003
Unclassified 22 10(45.5%) 7(31.8%) 0.26
Bladder 98 5(5.1%) 5(5.1%) NS
Colon 120 3 (2.5%) 3 (2.5%) NS
Prostate 160 2(1.2%) 2(1.2%) NS
Stomach 110 1(0.9%) 1(0.9%) NS
Salivary Gland 56 1(1.8%) 1(1.8%) NS
Squamous cell carcinoma of head and neck 38 0(0%) 0(0%) NS
Pancreatic adenocarcinomas 110 0(0%) 0(0%) NS
Breast 34 0(0%) 0(0%) NS
NS: not significant f;%ﬁ EIItErI.\)’[l:Eulsi:ilﬁ coess

Published in final edited form as:
Appl Immunokistochem Mol Morphol. 2010 March ; 18(2): 142-149. doi:10.1097/PALOb01 3¢3 18 1 hdfde?.

Comparison of thyroid transcription factor-1 expression by two
monoclonal antibodies in pulmonary and non-pulmonary primary
tumors

Andres Matoso, Kamaljeet Singh, Rafik Jacob, Wesley O. Greaves, Rosemarie Tavares, Lelia
Noble, Murray B. Resnick, Ronald A. DeLellis, and Li J. Wang

Department of Pathology and Laboratory Medicine, Rhode Island Hespital and Brown Medical
School, Providence, RI.
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Diagnosis of metastasis
to the lung
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Diagnosis of metastasis
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Diagnosis of metastasis
to the lung
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Diagnosis of metastasis
to the lung
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Endometrial cancer
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Central tumor Periferal tumor

l Tumor Diagnosis

Bronchial brushing, Fine- o
Bronchial lavage, Course needle
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Patoanatomical specimen

Cytology
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Large cell
neuroendocrine carc.

Small cell carcinoma

Adenocarcinoma Squamous carcinoma

Non Small Cell Lung Carcinoma
(NSCLC)
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Patient selection in lung cancer: Evolution
over time

f1990 Lung cancer t'w * w f“ ' ™
! i hff "Mfi ﬂftw *'i |
(2000 Non smaIIceIII ng cancer * * Small-celllur’i‘g cancer )
't 1 *fq ! Iy
Y 'y *r g P h ' |
r2003 Adenocarcinoma Large-cellcarcinoma Squamouscell ca.rcinoma )
nl**'d'"'; ht pte b if
\ TR EERERER /

F—remezroTo f-rermeceremeToE———fr—StrmS-Cer TS

f Adenocarcinoma and treatable oncogenic alterations * Small-cell lung cancer

Adapted from Reck M, et al. Lancet 2013;382:709-19
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Positive Histology

Positive Cytology

Step 3

Molecular analysis
EGFR and ALK
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MET 3%
Driver mutations > 1 Mutation 3%
Lung Adenocarcinoma EGFR HER2 2%
Other 4% ROS1 2%
BRAF 2%
RET 2%
EGFR Sensitizing .
17% ~~__NTRK1 1%
PIK3CA 1%

Unknown MEK1 <1%

Oncogenic Driver
Detected
31%

IASLC

STATE OF THE ART: CONCISE REVIEW

Scientific Advances in Lung Cancer 2015 @c,essMa,k
Journal of Thoracic Oncology Vol. 11 No. 5: 613-638
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Lungecancer — Patologi

46. Reflextest af de obligatoriske markeorer bor foretages ved den primaere
diagnostik af nedenstiende grupper. (A)
o EGFR, ALK, ROS1: adenokarcinomer + ikke-smacellede karcinomer, hvor
typen ikke sikkert kan afgeres
o PD-L1: alle ikke-smacellede karcinomer
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EGFR Sensitizing
j’\ Geﬁtlnlb 4 MET 3%
» Erlotinib 4 .
»  Afatinib 4 > 1 Mutation 3%
» Osimertinib 4 EGER HER2 2%
> Necitumumab 4 0
> Rociletinib 3 Other 4% ROS1 2%
BRAF 2%
RET 2%
EGFR Sensitizing
17% NTRK1 1%
PIK3CA 1%

Unknown MEK1 <1%

Oncogenic Driver
Detected
31%

LC
STATE OF THE ART: CONCISE REVIEW !3
Scientific Advances in Lung Cancer 2015 @ MMMMMM
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EGF binding EGF binding T™ Tyrosine kinase Autophosphorylation
| | | | | |
Exon 2 5 7 13 16 17 18-21 1 22-24
Mutations associated P i h -
with drug resistance e il T790M (50%)* B .

D770_N771(ins NPG)
D770_N771(ins SVQ)
D770_N771(ins G), N771T
V7691

i 768l
3 2R (<) T
xon 18 Exon 19 Exon 20 Exon
Wcﬁinding loop) (activation [0
G719C AE746-A750 V765A L858R (40—45%)
G719S AE746-T75] T783A N8265
G719A AE746-A750 (ins RP) (%) A839T
V689IM AE746-T751 (ins A/I) K846R
N700D AE746-T751 (ins VA) L861Q
E709K/Q AE746-S752 (ins A/V) G863D
S720P AL747-E749 (A750P) (40-45%)
(5%) AL747-A750 (ins P)
° AL747-T75]
AL747-T75] (ins P/S)
AL747-5752

Mutations associated
\With drug sensitivity

AL747-752 (E746V)
AL747-752 (P7535)
AL747-5752 (ins Q)
AL747-P753
AL747-P753 (ins S)
AS752-1759

(45%)

autoactivates EGFR
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film-coated tablets
osimertinib

30 % 1 T comed ittt

o
- TAGRISSO (N=279)
> Median 10.1 months
o) Chemotherapy (N=140)
§§ - \"'“‘-\- Median 4.4 months
—
Q. ™ Hazard Ratio = 0.30
(>U O [ 95% C1(0.23, 0.41)
E o 'i P value <0.001
.
®» A
3 i
<
Lt o L\\
£ N -
2 \1H
o~
%O' - .-—"'H—H.
TAGRISSO —_ N ——
a Chemotherapy —— " | L—H——h
o m——
o T T T T T 1
0 3 6 9 12 15 18
Time (Months)
Number at risk
TAGRISSO
279 240 162 88 50 13 0
Chemotherapy
140 a3 44 17 7 1 0

Tick marks represent censored observations
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Contents lists available at ScienceDirect

Lung Cancer

journal homepage: www.elsevier.com/locate/lungcan

Novel EGFR mutation-specific antibodies for lung adenocarcinoma:
Highly specific but not sensitive detection of an E746_A750 deletion in

® CrossMark

exon 19 and an L858R mutation in exon 21 by immunohistochemistry

An Na Seo®" !, Tae-In Park®™", Yan Jin®¢, Ping-Li Sun®¢, Hyojin Kim*¢,
Hyun Chang?, Jin-Haeng Chung®%*

2 Department of Pathology, Seoul National University Bundang Hospital, 300 Gumi-dx
b Department of Pathology, Kyungpook National University College of Medicine, 680 Gukchaebosang-ro, Jung-gu, Daegu 700-842, Republic of Korea
¢ Department of Pathology, Seoul National University College of Medicine, 103 Daehak-ro, Jongno gu Seoul 110 799, Repubhc of Korea

d Department of Internal Medicine, Seoul National University Bundang Hospital, 300 G

Korea

, S i, Gyeonggi 463-707, Republic of Korea

i, Gyeonggi 463-707, Republic of

EGF binding EGF binding ™ Tyrosine kinase Autophosphorylation
— — - | |
Exon 2 5 7 13 1617 18-21 ; 22-24 28
Mutations associated i .
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D770_N771 (ins SVQ)
T D770_N771 (ins G), N771T
V769
D761Y 5768
8 88 (<1%) e 9 53 5
Exon 18 Exon 19 Exon 20 Exon 21
(nucleotide-binding loop) : A (activation loop)
G719C —b AE746-A750 V765A - L858R (40-45%)
G719S AE746-T751 T783A N8265
G719A AE746-A750 (ins RP) (<1%) A839T
V689M AE746-T751 (ins A/1) K846R
N700D AE746-T751 (ins VA) L861Q
E709K/Q AE746-S752 (ins A/V) G863D
S720P AL747-E749 (A750P) (40—45%)
5%) AL747-A750 (ins P)
° AL747-T751
AL747-T751 (ins P/S)
AL747-S752

Mutations associated
with drug sensitivity

AL747-752 (E746V)
AL747-752 (P7535)
AL747-5752 (ins Q)
AL747-P753
AL747-P753 (ins S)
AS752-1759

(45%)
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E746-A750
del-specific AB SPI1 1 |

E746-A750
" del-specific AB SP1 1 |

Table 2
Diagnostic power of mutation-specific antibodies comparing with EGFR mutational status.
Mutation-specific antibodies EGFR mutations Sensitivity (%) Specificity (%) PPV (%) NPV (%)
Anti-EGFR E746_A750 del E746_A750 deletion
>Score 1 as positive 94.1% 96.1% 80.0% 99.0%
>Score 2 as positive 70.6% 99.0% 92.3% 95.3%
>Score 3 as positive 29.4% 100.0% 100.0% 89.6%
All deletions in exon 19
>Score 1 as positive 54.8% 96.6% 85.0% 86.0%
>Score 2 as positive 40.3% 99.4% 96.2% 82.7%
>Score 3 as positive 16.1% 100.0% 100.0% 77.4%
Anti-EGFR L858R L858R
>Score 1 as positive 93.5% 50.0% 30.7% 97.0%
>Score 2 as positive 80.4% 89.7% 64.9% 95.1%
>Score 3 as positive 41.3% 100.0% 100.0% 87.8%

Abbreviations: PPV, positive predictive value; NPV, negative predictive value.

Contents lists availableat ScionceDirect
Lung Cancer
ELSEVIER journal homapage: www.slsevisr.comilocate/lungcan
Novel EGFR mutation-specific antibodies for lung adenocarcinoma: ®c

Highly specific but not sensitive detection of an E746_A750 deletion in
exon 19 and an L858R mutation in exon 21 by immunohistochemistry

An Na Seo*"!, Tae-In Park" ", Yan Jin*, Ping-Li Sun®*, Hyojin Kim**,
Hyun Chang*, Jin-Haeng Chung*

300 Cumi-dong unde 6

Juni-
oo 15, Jongno-g Seoul 10

465.707, Repiico.
Korea
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Sequencing

1 Reaction mixture
» Primer and DNA template » DNA polymerase
» ddNTPs with flourochromes » dNTPs (dATP, dCTP, dGTP, and dTTP)
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3 Capillary gel electrophoresis
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% Laser detection of flourochromes
and computational sequence analysis
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STATE OF THE ART: CONCISE REVIEW

Scientific Advances in Lung Cancer 2015

Journal of Thoracic Oncology Vol. 11 No. 5: 613-638

ALK

> Crizotinib 4
> Alectinib
» Ceritinib 4
> Lorlatinib 2 MET 3%
> Brigatinib 2 > 1 Mutation 3%
EGER HER2 2%
Other 4% ROS1 2%
| BRAF 2%
A';K RET 2%
EGFR Sensitizing 7% o
o ~~__NTRK11%
PIK3CA 1%

Unknown MEK1 <1%

Oncogenic Driver
Detected
31%

STATE OF THE ART: CONCISE REVIEW !3

Scientific Advances in Lung Cancer 2015 @ MMMMMM
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Figure 2: Waterfall plot showing response to crizotinib In patients with EML4-ALK NSCLC. Percent change in tumor burden relative to
pretreatment baseline is represented. (Reproduced with permission from Kwak et al. N Engl J Med. 2010;363:1693-1703. Copyright @ 2010,
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Detection of chromosomal
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Detection of fusion protein

Immunohistochemistry

R

v U

ALK fusion
protein

Detects ALK independent of fusion partner
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Detection of fusion protein
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ALK fusion
protein

Immunohistochemistry

Table 1. Antibodies and assessment marks for lu-ALK, run 51

Concentrated antibodies

mAb clone 5A4

mAb clone ALK1

rmAb clone D5F3
mAb clone OTI1A4

Ready-To-Use
antibodies

mAb clone 5A4
PA0306

mAb clone 5A4
MAB-0281

mAb 5A4
MAD-001720QD

mAb clone 5A4
MS-1104-R7

mAb ALK1
IR641

mAb clone ALK1
GA641

mAb clone ALK1
790/800-2918

rmAb clone SP8
AN770

rmAb clone D5F3
790-4796

rmAb clone D5F3
790-4796°

mAb clone OTI1A4
8344-C010

Total

Proportion

n

N »
Il S et

13

189

Vendor

Leica/Novocastra
Abcam

Biocare

Monosan
ThermoFisher

Dako
Cell Marque

Cell Signaling
ORIGENE

Leica/Novocatra

Maixin

Master Diagnostica

ThermoFisher

Dako

Dako

Ventana

BioGenex

Ventana

Ventana

Sakura Finetek

1) Proportion of sufficient stains (optimal or good).

2) Proportion of sufficient stains with optimal protocol settings only, see below. . 3) RTU system developed for the Ventana BenchMark

Optimal

10

72
38%

Good Borderline

15

12

43
23%

24

23%

systems (Ultra/XT) but used by laboratories on different platforms (e.g Dako Autostainer)

Poor

31
16%

Suff.!

34%

78%
100%

Suff.
0OPS?

22%

94%
100%
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Virchows Arch (2012) 461:245-257
DOI 10.1007/500428-012-1281-4

REVIEW AND PERSPECTIVES

EMLA4-ALK testing in non-small cell carcinomas
of the lung: a review with recommendations

Erik Thunnissen + Lukas Bubendorf - Manfred Dietel -
Goran Elmberger - Keith Kerr - Fernando Lopez-Rios -
Holger Moch - Wlodzimierz Olszewski -

Patrick Pauwels - Frédérique Penault-Llorca «

Giulio Rossi
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Detection of fusion protein
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Improving Selection Criteria for ALK Inhibitor Therapy in
Non-Small Cell Lung Cancer

A Pooled-Data Analysis on Diagnostic Operating Characteristics of
Immunohistochemistry

Long Jiang, MD, PhD,*{ Haihong Yang, MD, PhD,} Ping He, MD, PhD,§ Wenhua Liang, MD, PhD,}
Jianrong Zhang, MD,*t Jingpei Li, MD,*¥ Yang Liu, MD,*{ and Jianxing He, MD, PhD, FACS*{

(Am J Surg Pathol 2016;40:697—703)
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Detection of fusion RNA RT PCR based '|'€S'|'
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Detection of fusion
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RNA Sequencing based test

1 Reaction mixture

» Primer and DNA template > DNA polymerase
» ddNTPs with flourochromes » dNTPs (dATP, dCTP, dGTP, and dTTP) W e du

2 Primer elongation
and chain termination

RNA Sequencing based test

3 Capillary gel electropho
separation of DNA fragmer

@ Laser detection of flourochromes
' || and computational sequence analysis
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STATE OF THE ART: CONCISE REVIEW

Scientific Advances in Lung Cancer 2015
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- ROS fusion partners
- Transmembrane domain
[ Intracullaul ar domian

(| Tyrosine kinase domain

AAVANARAAARANANNANE. }gmmwmmmmm

ROS fusion
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Tumor responses to crizotinib
in ROS1-rearranged NSCLC

A Best Response

100+
80+
60

Change from Baseline (%)

|

u Disease progression 1 Eat alcrimtion Therepy

= Stable disease
® Partial response
u Complete response

Overall response rate 72% (6% CR, 66% PR).
Median time to response 7.9 weeks (range, 4.3 - 32.0)

Shaw ATetal, NEnglJ Med 2014;371:1963-71.
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ROS1

CD74-ROS1 (exon 32)

CD74-ROS1 (exon 34)
EZR-ROS1

LRIG3-ROS1

SDC4-ROS1 (exon 32)
SDC4-ROS1 (exon 34)
SLC3A42-ROS1 (exon 32)
SLC3A42-ROS1 (exon 34)
TPM3-ROS1

FIG-ROS1

Detection of fusion protein

3’ ROS1 5’ Fusion partners

Variable region FIG (GOPC)
(exons 32-35) ?2 \
< (
Conserved region SLC34A2, CD74, SDC4, ¢ (
(includes kinase TPM3, EZR, LRIGS, 8&8& - %&(

domain) KDELR2, CCDC6,
YWHAE, TFG, CEP85L
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> Crizotinib 4 > Crizotinib 2 > Tras?u.zurznab emtansine
— > Alectinib 4 > Cabozantinib 2 > Afatinib
EGFR Sensitizing > Ceritinib 4 » Dacomitinib 2
™ epe el 4
o e e .
: > Brigatinib 2 ; ) —=
> Afatinib 4 - >1 Mutation 3% » Crizotinib 4
> Osimertinib 4 EGER HER2 2% » Cabozantinib 2
> Necitumumab 2 Other 4% » Ceritinib 2
> Rociletinib 3 ROS1 2% » Lorlatinib 2
BRAF2% | > DS-6051b?
7% / RET 2% BRAF
o 6 BRAF
EGFR S:;;:ltlzmg NTRK1 1% » Vemurafenib 2
: > Dabrafenib 2
PIK3CA 1%
RET
Unknown MEKL<1% | > Cabozantinib 2
Oncogenic Driver > Alectinib 2
Detected > Apatinib 2
31% > Vandetanib 2
» Ponatinib 2
> Lenvatinib 2
NTRK1
Key MEK1 PIK3CA > Entrectinib 2
- Phase| 3 -phase Ii > Trametinib 2 > 13023414 2 > LOX0-1012
> Selumetinib 3 > PQR 309! > Cabozantinib ?
2 -Phaselll 4 - Approved > Cobimetinib 1 > DS-6051b !
STATE OF THE ART: CONCISE REVIEW «[assc_

Scientific Advances in Lung Cancer 2015
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Patient selection in lung cancer: Evolution
over time

[1990 Lung cancer ‘i‘ "'ﬂ * w f ' 1
f 'fﬁ"f "' 'f "*‘ 'II'“ *'* y

\.
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o
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Today Established targets Mutation negative/unknown
EGFR ALK ROS? -
4 T ft BEEEEE ]
* Adenocarcinoma 'Large cell carcinoma il Squamous cell carcinoma
' Adenocarcinoma and treatable oncogenic alterations * Small-cell lung cancer

Adapted from Reck M, et al. Lancet 2013;382:709-19
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100+
Hazard ratio for disease progression or death,
90— 0.50 (95% Cl, 0.37-0.68)
P<0.001
80
em——————. <
2 NOC 0006-3026.0 TT; 70+
K ) ® .
Uil Keytruda 2 60
{ethuiand) - (perbrolizumab) &
i~ pjection g so-
100 mg /4 &
g Z3mai 3 404 Pembrolizumab
o Y‘Nfamm For Intravenous Infusion Only " w0
wﬁmﬂé}f Dispense the enclosed Medication — 2
Fg ' Guideto eachpatient. %D 304
mwmn RequllesdilutiunPliOlIoadminislraliOn.! ukneoo;mzs;‘ . QE E
. 1 (Mmlgr:}ilxugib) 1
Ty : T 201
a gi:;l';-use \ial Discard unused portion- I*g o x o
28 Smleseval Discard unused o 10—
"R Chemotherapy
O I I I I 1 1
0 3 6 9 12 15 18
Month
No. at Risk
The NEW ENGLAND Pembrolizumab 154 104 89 44 22 3 1
Chemotherapy 151 99 70 18 9 i} 0

JOURNAL o MEDICINE

ESTABLISHED IN 1812 NOVEMBER 10, 2016 VOL. 375 NO. 19

Pembrolizumab versus Chemotherapy for PD-L1-Positive
Non—-Small-Cell Lung Cancer

Martin Reck, M.D., Ph.D., Delvys Rodriguez-Abreu, M.D., Andrew G. Robinson, M.D., Rina Hui, M.B., B.S., Ph.D.,
Tibor Csészi, M.D., Andrea Fiilp, M.D., Maya Gottfried, M.D., Nir Peled, M.D., Ph.D., Ali Tafreshi, M.D.,
Sinead Cuffe, M.D., Mary O'Brien, M.D., Suman Rao, M.D., Katsuyuki Hotta, M.D., Ph.D., Melanie A. Leiby, Ph.D.,
Gregory M. Lubiniecki, M.D., Yue Shentu, Ph.D., Reshma Rangwala, M.D., Ph.D., and Julie R. Brahmer, M.D.,
for the KEYNOTE-024 Investigators™*
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Table 1

Results of randomised phase III trials of immune checkpoint inhibitors (ICIs) for advanced non-small-cell lung cancer (NSCLC).

Line of treatment Drug Trial PDLI selection ORR PFS (months) OS (months)
Median HR Median HR
L1 Pembrolizumab Keynote-024 >50% 45% 10.4 0.50 NR 0.60
Nivolumab Checkmate-026 >5%" 26% 4.2 1.15 14.4 1.02
L2 and beyond Pembrolizumab” Keynote-010 >1% 18% 4 0.79 12.7 0.61
Pembrolizumab” Keynote-010 >50% 29% 5.2 0.59 17.3 0.50
Nivolumab Checkmate-017 No 20% 3.5 0.62 9.2 0.59
Nivolumab Checkmate-57 No 19% 2.3 0.92 12.2 0.73
Atezolizumab OAK No 14% 2.8 0.95 13.8 0.73

Abbreviations: ORR, overall response rate; PDL1, programmed death-ligand 1; PFS, progression-free survival; OS, overall survival; HR, hazard

ratio; L1, first-line; L2, second-line.

* Cutoff at 1% was used for inclusion, but cutoff at 5% was used for PFS (primary end-point), OS and ORR (secondary end-points).

® Results for pembrolizumab 10 mg/kg.
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Test

Developed as

companion diagnostic

Instrument

PD-L1 antibody

Compartment

Cut-off(s) for

high PD-L1

( 77

Ventana SP263 (1)

Durvalumab

(AstraZeneca/

VENTANA BenchMark

ULTRA

Clone SP263 (rabbit

monoclonal)

Tumor cell membrane

225% of tumor cells (5)

Dako 22C3 (2)

Pembrolizumab (Merck

Sharp & Dohme)

Dako Autostainer Link 48

Clone 22C3 (mouse

monoclonal)

Tumor cell membrane

21%; 250% of tumor cells

(6)

Dako 28-8 (3)

Nivolumab

(Bristol-Myers Squibb)

Dako Autostainer

Link 48

Clone 28-8 (rabbit

monoclonal)

Tumor cell membrane

21%:; 25%; 210% of tumor

cells (7)

Ventana SP142 (4)

Atezolizumab

(Genentech)

VENTANA BenchMark

ULTRA
Clone SP142 (rabbit
monoclonal)

Tumor cells and tumor-

infiltrating immune cells

250% of tumor cells

or 210% of tumor area
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Range of Ventana Dako
staining 0% SP263_

S—_—

100%

Published OnlineFirst January 10, 2017; DOI: 10.1158/1078-0432.CCR-16-2375

Cancer Therapy: Clinical

Clinical
Cancer
Research

Agreement between Programmed Cell Death
Ligand-1 Diagnostic Assays across Multiple
Protein Expression Cutoffs in Non-Small Cell 108
Lung Cancer

Marianne J. Ratcliffe!, Alan Sharpe?, Anita Midha', Craig Barker?, Marietta Scott?,
Paul Scorer?, Hytham Al-Masri®, Marlon C. Rebelatto?, and Jill Walker?
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RESEARCH ARTICLE

Paired Comparison of PD-L1 Expression on Cytologic
and Histologic Specimens From Malignancies in the
Lung Assessed With PD-L1 IHC 28-8pharmDx and
PD-L1 IHC 22C3pharmDx

Birgit G. Skov, MD, DrMedSci* and Torsten Skov, MD, PhD

Conclusion: PD-L1 assessment is feasible on cytologic material
with the tested assays using cutoffs for positivity similar to those
used on histologic material.

TABLE 3. IHC Staining Outcome in Cytology Samples Compared With Histologic Samples by Agreement Statistics for Different
Thresholds of PD-L1 Positivity

Cutoff > 1% Positive Cells Cutoff >50% Positive Cells
PD-L1 IHC 22C3pharmDx
Overall agreement 85 (76-91) 94 (87-98)
Positive percent agreement 80 (70-87) 100 (96-100)
Negative percent agreement 89 (81-94) 93 (86-97)
Cutoff > 1% positive cells Cutoff > 5% positive cells Cutoff > 10 % positive cells
PD-L1 IHC 28-8 pharmDx
Overall agreement 87 (79-93) 95 (89-98) 90 (81-94)
Positive percent agreement 81 (72-88) 91 (83-95) 79 (70-87)
Negative percent agreement 93 (86-97) 98 (93-100) 95 (88-98)

Values are represented as percent, 95% CI.
CI indicates confidence interval; IHC, immunohistochemistry; PD-L1, programmed cell death ligand-1.
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NordiQC - Immunohistochemical Quality Control

Norglgac

Infor Modules»v Assessments Protocols Controls

31/08/2019 13.01

Eventsv Login

IHC for PAX8 in two laboratories: Lab 1 (A/C): Optimal results in Fallopian tube and Renal
clear cell carcinoma. Lab 2 (B/D): Insufficient result in same tissues, especially characterized
by false negative reaction in the neoplastic cells of the Renal clear cell carcinoma.
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Results - Run 56, C5

9-Jul-2019
The results for the runs 56 and C5 are now available on the website. Individual
results can be seen after logging in.

All news

NordiQC Workshop in Diagnostic
Immunohistochemistry
2-4 Oct 2019: Aalborg, DK

6th Academy of Diagnostic
Immunohistochemistry
9-11 Oct 2019: Krakow, Poland

4th NordiQC Conference on Applied
Immunohistochemistry
2-5 Jun 2020: Aalborg, Denmark

Run 57, B28, H16, C6
Protocol submission deadline
4 Sep 2019
Slide circulation
10 Sep 2019
Slide return deadline
11 Oct 2019
Publication of results
6 Dec 2019

Check out our FAQ (Frequently asked
guestions) or contact us

© NordiQC 2019
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Table 2. Assessment marks for IHC assays and antibodies run C9, PD-L1 TPS/CPS (KEYTRUDA®)

CE-IVD / FDA approved
PD-L1 assays

rmAb clone SP263,
741-4905 (VRPS)3

rmAb clone SP263,
741-4905 (LPMS)*

rmAb clone SP263,
740-4907 (VRPS)3

rmAb clone SP142,
740-4859 (VRPS)?

mAb clone 22C3 pharmDX,
SK006 (VRPS)3

mAb clone 22C3 pharmDX,
SK006 (LMPS)*

mADb clone 22C3 pharmDX,
GE006 (VRPS)3

mAb clone 22C3 pharmDX,
GEO006 (LMPS)*

rmAb clone 28-8 pharmDX,
SKO005 (VRPS)3

Antibodies® for laboratory
developed PD-L1 assays,
concentrated antibodies

mAb clone 22C3
mADb clone E1L3N
rmAb clone 28-8
rmAb clone BSR90

rmAb CAL10

rmAb clone QR1
rmAb clone SP142

rmAb clone ZR3

Ready-To-Use antibodies®

rmAb clone SP263,
790-4905° (VRPS)?

rmAb clone SP263,
790-4905° (LMPS)*

mAb 405-9A11
PDM572

mAb IHC441
IHC441-7

rmAb clone 73-10,
PA0832 (VRPS)?

rmAb clone MX070C,
MAB-0854

rmAb clone ZR3
GT228002

Total
Proportion

n

42

13

23

21

w
[}

S HEH = B RW R R A

[
w

N
o

1

211

Vendor
Ventana/Roche
Ventana/Roche
Ventana/Roche
Ventana/Roche
Dako/Agilent
Dako/Agilent
Dako/Agilent
Dako/Agilent

Dako/Agilent

Vendor

Dako/Agilent
Cell Signaling
Abcam

Nordic Biosite

Biocare
Zytomed Systems

Biocyc
Abcam

Zeta Corporation
Zytomed systems

Vendor

Ventana/Roche
Ventana/Roche
Diagnostic Biosystems
GenomeMe

Leica Biosystems
Maixin

Gene Tech

1) Proportion of sufficient stains (optimal or good).

2) Proportion of optimal results.

3) Vendor recommended protocol settings - RTU product used in compliance to protocol settings, platform and package insert.

Optimal

29

Optimal

10

Optimal
8

12

100
47%

Good Borderline

9 4
- 1
4 1
14 4
3 2
4 -
3 2

Good Borderline

21 5
1 3
1 -
1 -
1 -
- 1
1 -
- 2

Good Borderline

3 1
6 1
- 1
- 1
1 -
73 30

35% 14%

Poor

Poor

Poor

1

4%

4) Laboratory modified protocol settings for a RTU product applied either on the vendor recommended platform(s) or other platforms.
5) mAb: mouse monoclonal antibody, rmAb: rabbit monoclonal antibody.
6) Ready-To-Use antibodies without predictive claim.

Suff.t

91%

92%

83%

56%

100%

71%

Suff.!

82%

2%

OR?

69%

62%

22%

22%

81%

29%

OR?

26%
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C9 - PD-L1 - Keytruda
TPS

100% -

75% -

50% -

Proportion

25% -

4 5 6 7

0% -

Graph 1. NordiQC PD-L1 run C9: Tumour Proportion scores (TPS) in NSCLCs (core no. 4-7)
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The Diagnostic algorithm



The Diagnostic algorithm

Day 3

Malignant, smallcell, SCLC

Nothing malignant Day 2 Day 5-8

Day 3

N

Malignant, non-smallcell, NCSLC

Adenocarcmoma

Squamous carcinoma




The Diagnostic algorithm
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The Diagnostic algorithm

Day 3

&

Malignant, smallcell, SCLC

- ‘ Notning malgnant o

Malignanat, non-smallicell, NCSLC -

- ’Adenocarcinoma
\ Day3

Squamous carcinoma

Day3

Pleura effusion Cell Block

Mutation analysis

KRAS GI12C

& rsuvicatons g3 SAPS’ @ ACS Technical Division
R Medicinal Chemistry (MEDI)

THE DISCOVERY OF

SOTORASIB

(AmG 510)
FIRST-IN-CLASS
INVESTIGATIONAL COVALENT
I { INHIBITOR OF KRAS G12C

» | FREE Webinar | TODAY at 2pm ET  (¥)ACS Webinars

2. line TKI




The Diagnostic algorithm

CK5/6, CK7 and P40+
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The Diagnostic algorithm

Day 3
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The Diagnostic algorithm

Day 3
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The Diagnostic algorithm

Day 3
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Patient selection in lung cancer: Evolution
over time

g ™)

1990 Lung cancer ' f '*w “ * Ill "l" *
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(2003 Adenocarcmoma Large-cellcarcinoma Squamous cellcarcinoma )

'f* f TT t TT

I M " P 1L
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* Adenocarcinoma f Large cell carcinoma T Squamous cell carcinoma

' Adenocarcinoma and treatable oncogenic alterations * Small-cell lung cancer

Adapted from Reck M, et al. Lancet 2013;382:709-19
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