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Breast cancer: 10 — year survival
Denmark
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Diagnosedr  Antal personer Ars Ario

1992-19596
1957-2001
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2007-2011

2012-2016

14279
16336
18149
22992
22785
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83,1(82,6-83,6)
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70,0 (69,0-70,8)

]

Annually
app 4700-
5000 new
cases

DBCG Kvalitetsdatabase for Brystkraeft -
National arsrapport 2021
RKKP's Videncenter - www.rkkp.dk



Agenda

* Immunohistochemical biomarkers for
— Diagnostics
* Benign Hyperplasia and Ductal Carcinoma in Situ

e Ductal Carcinoma in Situ and Lobular Carcinoma in Situ
e Carcinoma In Situ and Invasive Carcinoma

— Histological subtype classification
e Malignant breast tumors

— Predictive/Prognostic markers
* Estrogen Receptor
* Progesteron Receptor
* HER2 and HERZ2 low status
* Ki67
 PD-L1
— Molecular subtypes

Breast Tumours




Triple Test
Diagnostic approach — Breast Tumours

Mammography .

Radiology

Mammography

Ultrasound Pathology

Physical breast _
exam/ — Core n-eedle biopsy
or Fine needle

Palpation J 'r aspiration
| "

. TRU-CUT BIOPSY _ .
Triple " olh
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Mammary gland epithelium
Two types of epithelial cells are present: Luminal cells
and myoepithelial cells

Luminal cell

Myoepithelial cell

Myoepithelial cells with contractile function
forming a meshwork that does not cover
the entire basement membrane nor the

entire luminal cell



Epithelial cells with specific
immunohistochemical phenotype

Luminal markers (LMW):
CK7, CK8, CK18, CK19

umina

Myoepithelial markers:

Myo: p63, SMA, CD10, SMMHC*
Cytokeratins (HMW): CK5, CK14,
CK17

*Smooth muscle myosin heavy chain

~



Benign hyperplasia
Positive staining for myoepitelial cells
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Differentiation between ductal carcinoma in situ and

Invasive Carcinoma
i.e. SMMHC*

present Not present

Detecting "presence”

* Smooth muscle myosin heavy chain, as detected with clone SMMS-1



Carcinoma in situ

* Ductal carcinoma in situ * Lobular carcinoma in situ
* 12-15% of malignant lesions in the . :\rllz?dce)ggga&eisp_ree)c}ér('ysoor
Danish screening population . Often incidental finding
* Microcalcifications « Multifocal and often bilateral
* Risk of progression to invasive - Slowly proliferating lesions
carcinoma . . Observatlon / screenlng

« Surgery with free margins (2 mm)
« Radiation therapy after breast
conserving surgery
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| Loss of E-Cadherin ,
_ Lobular Carcinomain situ &

AT SR TN
E-cadherin: Cell Adhesion Molecule




Classification of malignant tumors of the

breast

WHO blue books
Histological subtypes Intrinsic molecular subtypes
e Ductal: up to 80% * Luminal A: ER+, low proliferative

* Luminal B: ER+, high(er) proliferative,
o 0

* Lobular:5-14% (HER2+)
 Tubular: 2 - 8% « HER2 Enriched: (HER2 positive)
e Mucinous: 2 -4 % e Basallike: (ER-, PR- HER2-)
* Apocrine: 1-4% . ‘
* Papillary 1-2% w T L
¢ Ot h e r Pathological HER2-enriched Pathological Triple Negative

n=557 n=531

HHHHHHHHH

Lack of correlation between IHC subtype and
molecular subtype 12



E-Cadherin
Cell adhesion molecule

Loss of E-Cadherin in 90% of E-Cadherin positive

Invasive Ductal Carcinoma

Invasive lobular Carcinoma

CDH1 (16922.1) loss of function mutation or deletion resulting in loss of the
adhesion molecule E-cadherin

13



P120 catenin dislocated to the cytoplam in lobular carcinoma
(ILC)
A supplement for classification of lobular neoplasia

Lobular cancer - not candidate for neoadjuvant chemotherapy
Low proliferating tumors, often luminal A molecular subtype 1



Prognostic and predictive
biomarkers

15



HER2 positive breast cancer: 12%

Family of four receptors in the HER family

HER2: Growth factor tyrosine kinase receptor
Mediate cell growth differentiation and survival

HER1/EGFR
)
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EGFR, epidermal growth factor receptor; HER, human epidermal growth factor




negative (n=1563)

Weakly positive (n=225)
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Strongly positive (n=213)

months
Science, Vol 235, 1987




VOLUME 36 -

NUMBER 20 - JULY 10, 2018

JOURNAL OF CLINICAL ONCOLOGY ASCO SPECIAL ARTICLE

Human Epidermal Growth Factor Receptor 2 Testing in
Breast Cancer: American Society of Clinical Oncology/
College of American Pathologists Clinical Practice Guideline
Focused Update

HER2 testing (invasive component) by validated IHC assay

Batch controls and on-slide controls show appropriate staining

Circumferential membrane
staining that is complete,
intense, and in > 10% of
tumor cells*

or

Weak to moderate complete
membrane staining observed
in > 10% of tumor cells

Incomplete membrane staining
that is faint/barely perceptible
and in > 10% of tumor cells

tumor cells
IHC 2+ IHC 1+ IHC 0
equivocal negative negative

Must order reflex test (same specimen using ISH)
or order a new test
(new specimen if available, using IHC or ISH)

No staining is observed

Membrane staining that is
incomplete and is faint/barely
perceptible and in < 10% of




HER2 3+ and ISH + : 12 % (DK)




HER2 dual probe (F)ISH assay

FISH HER2 Gene/Protein Assay

Red: HER2 gene Black: HER2 gene
Green: Centromere region/chromosome 17 Red: Centromere region/chromosome 17

HER?2 amplified ratio > 2 HER2 amplified ratio > 2 and HER?2 IZIBIC 3+



HER?2 testing by validated dual-probe

ISH assay

HER2 testing {invasive component) by validated dual-probe ISH assay

EBatch controls and on-slide controls show appropriate hybridization

HERZ/CEP17 ratio = 2.0
Group 1 Group 2
Avarage HERZ copy Avarage HERZ? copy

number = 4.0 signals/ceall

ISH
positive

number < 4.0 signals/call

Additional work-up
requirad (see Fig 4}

HERZ'CEP1T ratio = 2.0

Group 3
Average HERZ copy
number = 6.0 signals/call

Additional work-up
required (see Fig 5)

Group 4
Average HERZ copy
number = 4.0 and < 6.0
signals/call

Additional work-up
required (see Fig 6}

Group 5
Average HERZ copy
number < 4.0 signals/call

I5H
negative

21




HER2 Low — a new entity for targeted
treatment (metastatic disease)

HER2+
HER2+ — IHC 3+, 2+/ISH+
10-15%

HR+/HER2-
IHC 0, 1+, 2+/ISH-
~65%
HER2- - HER2-low:
— IHC 1+ or
IHC 2+/ISH-

HR-/HER2-

(TNBC)
L ~15%

22



HER2 Low — a new entity for targeted
treatment - ADC

Classical ADC Antibody-drug Bystander killing effect

mode of action  conlugate (ADC)
Ie‘_[.‘rrug payload

Release of drug payload from the antibody
® after antigen binding before internalization

Release of drug payload into the
intercellular space due to a high
drug membrane permeability

ADC binding to
HER2 receptor

Drug payleoad release after linker
cleavage by lysosomal enzymes

A high drug-to-antibody ratio
increases antitumoral efficacy
despite a low HER2 antigen
density on tumor cells

Internalization
by endocytosis

Cytotoxic effect
induced by drug payload

Int. J. Mol. 5ci. 2019, 20, 1115
Modi et al. JCO 2020

ADC= Anti-body-drug conjungates

23



Trastuzumab Deruxtecan in Previously Treated HER2-

Low Advanced Breast Cancer

A Progression-free Survival in Hormone Receptor-Positive Cohort

No.of  Median Progression-free

Patients Survival (95% CI)
mo
Trastuzumab Deruxtecan 331 101 (9.5-11.5)
——— Physician’s Choice 163 5.4 (4.4-7.1)

Hazard ratio for progression or death, ™ — —~ —
0.51 (95% CI, 0.40-0.64) . - - — Physician’s choice
P<0.001

DESTINY-Breast04: First Randomized Phase 3 Study of T-DXd for e TRRTTAERRRBLIBTARSAESAZRIAS
HER2-low mBC

Trastuzumab derwdecan 331 324 290 265 262 248 218 198 182 165 142 128 107 89 78 73 64 48 37 31 28 17 14 12
An open-label, multicenter study (NCT03734029)

Trastuzumab deruxtecan

7 4 4 1 10

Physician's choice 163 146 105 85 84 69 57 48 43 32 30 27 24 20 14 12 8 4 3 2 1 1 1 1 1 1 0

B Progression-free Survival among All Patients

101~ No.of  Median Progression-free
T-DXd 5 Patients Survival (95% C1)
. mo
Patients? 5.4 mg/kg Q3W 06 L Tvasluzpl;ma'b'l:'e’ruét:c_an 373 99 00-113)
« HER2-low (IHC 1+ vs IHC (n=373) Primary endpoint 04 p— \\‘\——»‘i il e
2+/ISH-), unresectable, and/or + PFS by BICR (HR+) iz, il for progression or deat-

Trastuzumab deruxtecan

= 1

QN R e I e R e P R R R P R | e R RS PR S e 2 R |
2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

o . O
0,50 (95% C, 0:40-0.63) i - Physician’s c
0.0-P=0.001 i
ya—
1

0

HR+ =480
HR- =60

mBC treated with 1-2 prior
lines of chemotherapy in the

Key secondary endpoints®

Months

metastatic setting TPC + PFS by BICR (all patients) :‘:s-l::rrlnill()dcvuxmn 373 365 325 295 290 272 238 217 201 183 156 142118 100 88 81 71 53 42 35 32 21 18 15 8 4 4 1 1 0

+ HR+ disease considered Cape_citapine, eril_rulln. « 0S (HR+ and all patients) Physician's choice 184166 119 93 90 73 60 51 45 34 32 29 26 22 15 13 9 5 4 3 1 1 1 1 1 1 0
: gemcitabine, paclitaxel,
endocrine refractory nab-paclitaxelc C Overall Survival in Hormone Receptor—Positive Cohort
(n=184) No.of  Median Overall Survival

Stratification factors 10 - Fetizas el
+  Centrally assessed HER2 status? (IHC 1+ vs IHC 2+/ISH-) e~ Trastuzumab Deruxtecan 331 23.9 (208-24.8)
+ 1 versus 2 prior lines of chemotherapy Physician's Choice 163 17.5 (15.2-22.4)
* HR+ (with vs without prior treatment with CDK4/6 inhibitor) versus HR—

Hazard ratio for death, Physician’s choice
0.64 (95% CI, 0.48-0.86)
P=0.003

T T T T T T T T T T T T T T T T T T T T T T T T T T

7 8 910 1112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Months

No. at Risk

Trastuzumab derutecan 331 325 323 319 314 309 303 293 285 280 268 260 250 228 199 190 168 144 116 95 81 70 51 40 26 1.

621110
Physician's choice 163 151145143 139135130124 115109104 98 96 89 80 71 56 45 37 29 25 23 16 14 7

4 9 8 6
5310

D Overall Survival among All Patients

No. of Median Overall Survival

Patients (95% CI)
U — o
= 08 Trastuzumab Deruxtecan 373 23.4 (20.0-24.8)
2 ~a— Ph n's Choice 184 16.8 (14.5-20.0)
5 06
N Engl J Me PMID: 356657 3
. . T 04 == e
g Hazard ratio for death, Physician's choice
021 0.64 (95% Cl, 0.49-0.84)
0.0-42=0.001
L S s e e e e e e e e e e e S e S e e S S
012 3 456 7 8 9101112131415 1617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
Months
No. at Risk
Trastuzurmab deratecan 373 366 363 357 351 344 338 326 315 309 296 287 276 254 223 214 188 158 129104 90 78 59 48 32 20 14 1210 8 3 L 1 1 0
Physician's choice 184171165161 157153 146138 128 120114108105 97 88 77 61 50 42 3228 25 18 16 7 5 3 1 0

23



Algoritm for defining HER2 low BC

HER2 Testing by Validated IHC Assay

IHC 3+

HER2-Positive

HER2-positive BC ——;

HER2-negative BC ——

IHC 2+

[

ISH Test
POSITIVE

ISH Test
NEGATIVE

I |
IHC 1+ IHC 0+

HER2-Negative

30-40%

—— HER2-low BC

Adapted from Tarantino et al. J Clin Oncol. 2020 38(17)

25



HER2-low: Variation over time

100%

90% 90%
80% 80%
70% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% 10%
0% 3 3] ~ m < n o ~ 0 o 0% ~ o -t ~N m < w o ~ 0 o
100% 100%
90% 90%
80% 80%
70% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% 10%
0% 0%

~ = (2] o - ~ m < v o ~ 0 N ~ = @ =1 - ~ m - v w ~ o o
100%
90%
so% HER2-score: m0 w1+ m2+ m3+ = IHCNA
70%
B HER2-status: T Negativ L Positiv
50%
40%
30%
20%
10%
0%

o - o~ ] < wn - ~ 0 a

DPAS arsmgde 2022 v. PhD studerende cand. med. Kare Nielsen



With this new class of anti-cancer agents,
we must also rethink novel, more accurate
and sensitive ways of assessing Her2 status






HER2 assay — sensitivity?
When IHC - which assay to use
PD-L1 challenge revisited

Virchows Archiv
hittps-//dol.ong 10,1007 /s00428-022-03378-5

ORIGINAL ARTICLE m

Check for
=Frinian

Comparison of HercepTest™ mAb pharmDx (Dako Omnis, GE0O01)
with Ventana PATHWAY anti-HER-2/neu (4B5) in breast cancer:
correlation with HER2 amplification and HER2 low status

Josef Riischoff' - Michael Friedrich' - Iris Nagelmeler® - Matthias Kirchner” - Lena M. Andresen® - Karin Salomon® -
Bryce Portler® - Simone T. Sredni* - Hans Ulrich Schildhaus' - Bharat Jasani' - Marlus Grzelinskl' - Gluseppe Viale®



HercepTest (mAb)

PATHWAY 4B5

A

Results

Table 1 Comparison of HER2 scorings derived from the indicated THC assays

PATHWAY 4B5

0 1+ 2+ 3+ Total

0 35 35

L 1+ 17 25

=< 2+ 4 12 13 1 30
3 E

= | 3+ 0 0 2 27 29

Total 56 20 15 28 119

The amount of HER2 Low cases
increased markedly (Herceptest
GEO001 vs Pathway 4B5)

Virchows Archiv
https://doi.org/10.1007/s00428-022-03378-5



The Estrogen receptor as a
prognostic/predictive marker

Risk of recurrence pr. year
N = 3,562 patients

Q 0.30 - — Positive
© " Negative
-
E=]
p—
T 0.20 - ¥
© R 8
T I ” ‘o‘
® I"
z p A
S 0.10- g
t ~~§
= a -
o I '..E-I-.E..g I
O D ol
m - -
0 1 2 3 4 5 6 7 8 9 10 11 12
Time (years)
No. at risk
Positive 2,257 2,096 1,857 1,642 1,462 1,313 1,166 961 717 506 319 193
Negative 1,305 1,108 910 784 711 647 562 457 361 290 203 130

Lin, N. U. et al. J Clin Oncol; 26:798-805 2008

Copyright © American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY




2020 — ASCO CAP Update
Hormone receptors
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ER positive 86% of breast carcinomas (DK)

Cut off 2 1%
A sample is reported negative for ER or PgR if < 1%
or 0% of tumor cell nuclei are immunoreactive.

Limited data on the overall benefit of endocrine
therapies for patients with low level (1-10%) ER
expression.
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TNBC : 8-10% of primary breast
cancers

ER, PR and HER2 negative
Heterogeneous group of tumours
High grade

Younger age at diagnosis

Poor prognosis

Risk of gBRCA mutation




Heterogeneity of TNBC

* TNBCis a combination of many
disease entities that have been
grouped together for ease of clinical
categorization.

*  But studies reveal a high level of
heterogenelty 1-3
High levels of genetic instability
versus other BC subtypes

— Complex patterns of copy number
alterations and structural
rearrangements

*  PIK3CA/AKT1/PTEN alterations are
seen in ~24%*

e BRCA1/2 mutations are seen in
~20%°

Figure reproduced from Abramson 2015°

Six unique molecular subtypes of TNBC have been identified®

92% of BL1 tumours
Basal-like 1 have TP53
mutations?

Basal-like 2

Immunomodulatory

Mesenchymal

Mesenchymal
stem-like

55% of LAR+ tumours
have PIK3CA mutations?
13% of LAR+ tumours
have AKT1 mutations?

Luminal androgen
receptor-positive

Unclassified
1 1 1 1 1 1
0 5 10 15 20 25
TNBC (%)

1. Lehmann, et al. J Clin Investig 2011; 2. Bareche, et al. Ann Oncol
2018

3. TCGA, Nature 2012; 4. Schmid, et al. ASCO 2015
5. Gonzalez-Angulo, et al. Clin Cancer Res 2011; 6. Abramson et al.
Cancer 2015



Tumor infiltrating lymphocytes and

TNBC
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TNBC is considered to
be the most
immunogenic breast
cancer subtype, with a
higher median number
of tumor-infiltrating
lymphocytes (TILs),
PD-L1 expression, both
markers associated
with tumor
microenvironment
(TME) immune activity.

Level 1B evidence /
prognostic marker

Loi, S., et al., Tumor-Infiltrating
Lymphocytes and Prognosis: A Pooled
Individual Patient Analysis of Early-Stage
Triple-Negative Breast Cancers. J Clin
Oncol, 2019. 37(7): p. 559-569.



Triple-Negative Breast Cancer Histological Subtypes
with a Favourable Prognosis

The majority of TNBC are invasive ductal carcinomas (IDC) — Figure 1
Rare special histological subtypes are low proliferative tumours with good

prognosis allthough being triple negative (Figure 2 and 3).
Cserni G et al. Cancers 2021, PMID: 34830849
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Figure 1 Figure 2 Figure .3 . .
: Low grade adenosquamous Adenoid cystic carcinoma of the
High grade IDC _ _ e
carcinoma (subtype of metaplastic breast. The cells of the epithelial
carcinoma) component are positive for CK7,
luminal (CK7, CK8) and basal (CK5, CK5/6, CK 8/18 and CD117. The
CK14) CKs and squamous myoepithelial /abluminal cells
(myoepithelial) markers p63 and express p63, smooth muscle actin

p40. and basal CKs: CK5/6, CK14, CK17.



Tumor characteristics and association with pCR
Neoadjuvant chemotherapy (NACT)

A Percentage of patierits
achier ing pathological
comiplete response
{5l

Cliniczl tumowr stage

T1 [n=785) —_— 18.3 (15-7-11.2)
T2 (n=7328) -+ 199 [15-0- 70-9]
T3 (r=2493) —+ 13-00 (11-F-14-3)
T4a-< (n=781) —_— 14.5 (12-1-7-1)
T4d {m=4832) — 16.0 [12-B-19-6)
Clinicd nodal states
Negative (n=6320} -+ 18.8 (7-3-13.B)
Positive fn=54E7) -+ 169 [15-3-17-9)
Histoliogical type
Dwctal [n=B5ET) —+ 15.5 [14.7-16-3)
Lobutar fn= 1731} — T B (6394} PCR: 7.8%
———therecin—iF B G e
Tumour grade
1{n=426) —_— 7B (54-107)
2 (n=4392) -+ 123 [11.3-13-3)
3 (=321} — 25.8 [24-3-77 4}
Harmonie recepior- p-ns-lh'.-'-:. HE. mgal:m: gmd.-: :I..l‘-'[n =138 E) —_ 75638
H1|n|:-\:_'| |1'u-;r\.- P e o |_J_1-ﬂ=4.3-j_|
HERZ: punh'.-t. hunnm'rt r-r-:q:-1.-:vr p-ml:r.r-c. I:r:.'h.n:un'nb n-33:.] —_— 30.9 (76-3-35-B)
e ' Dith ir I Pl LA P4
HEE‘-‘ punh'.-t. hunnm'rt r-r-:q:-1.-:vr n-ngih'.r-l: I:rasl:l.l.l:l.n'ld:-[n =3hd) —_— 50-3 (25-0-555) CR: 50.3%
Wm LT T Y] e — L I P e P
e megaitoe fe 1157) — 330 (305304
T T | T T
0 10 20 JI] GO &0
Fi'ﬂ'-:ulngluzln:rrrph-tr: response (%]
B HR (35% )

Cortazar et al. Lancet 2014; 384: 164-72



PD-L1
in TNBC
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Mechanism of action of PD-1
and PD-L1 inhibitors

TREG MACROPHAGE

. ‘ APC ‘\

v TCR a— O e HC
b CANCER
3 po-1 T W pp g CELLS

TCELL  AatpDa , Antl-POLY
Pomorolinamat Atezolizumab
Nivolumab Durvaluman

Binding of PD-1 to its ligand PD-L1 results in
suppression of proliferation and immune response of T
cells. Activation of PD-1/PD-L1 signaling serves as a
principal mechanism by which tumors evade antigen-
specific T-cell immunologic responses.

Antibody blockade of PD-1 or PD-L1 reverses the
process and enhances antitumor immune activity

PD-L1is
expressed on
lymphocytes,
macrophages,
fibroblasts, tumour
cells.
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PD-L1 scoring system

Which scoring system should be used for PD-L1 staining?

Pembro-

lizumab
(MSD)
AB 22C3
clone Dako
Score CPS
Tumor
cell type e

Breast KN-012
cancer trial KN-522

Keynote-355

IVD diagnostic antibodies
used in clinical trials
Atezo-
lizumab IC,, score: percentage of tumor area
(Roche) e .
covered by PD-L1 positive immune cells
\}c’;;ﬁ (designed for Atezolizumab)
IC,
o CPS score: positive tumor or immune
cells as percentage of all tumor cells
Impassion 3 .
130 (designed for Pembrolizumab)
Impassion130 41



PD-L1 immunohistochemistry
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Breast cancer — Molecular intrinsic subtypes
prognostic information

Endocrine Endocrine
Dependent Independent
Favorable Unfavorable
Prognosis Prognosis

Chemo Resistant Chemo Sensitive

HER2- Basal-

LumB .
Lum A . enriched like



De-escalation of treatment
More patients can be spared chemotherapy

DR: Cumulative Incidence (%)

DR: Cumulative Incidence (%)
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Follow-Up Time (Years)
Two positive nodes
Luminal A (n = 241)
Luminal B (n = 136)
20.9%
9.1%
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DR: Cumulative Incidence (%)
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One positive node

== Luminal A (n = 499)
Luminal B {n = 242)

18.3%

-
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Three positive nodes

s Luminal A (n = 123) 39.2%

Luminal B (n = 84)

Follow-Up Time (Years)

JCO 2018 Laenkholm et al.

Luminal A;

PAMS50 implemented in the Danish guidelines




Immunohistochemical surrogate markers for
the molecular intrinsic subtypes

 Limitations
— No uniform cut off value for Ki67
— Lack of analytical validity - reproducebility

— Lack of correlation between molecular subtypes
and surrogate IHC subtypes
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Immunohistochemical surrogate markers for
the molecular intrinsic subtypes

Arch Pathol Lab Med—Vol 140, August 2016

Stains Luminal BC HER2 Positive BC TNBC
Luminal A | Luminal B Luminal B Luminal Luminal HER2 Basal-like Non-
Subtype Subtype Subtype HER2 HER2 Enriched subtype classified
(Ki67>14%) | (PR<20%) | PR(=1%) | PR (<1%) subtype
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St. Gallen Breast Cancer Conference 2021,
Endorsed the value of genomic assays for guiding adjuvant
chemotherapy decisions in ER positive, HER2 negative
breast cancer patients with intermediate risk
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In conclusion
IHC for diagnostic use in breast tumors

A valuable supplement for the diagnosis of "benign versus in situ”
and ”in situ versus invasive”

Histopathological classification of malignant breast tumors
— Treatment allocation
— Prognostic and predictive factors

* Assay preference and treatment
* Tumor heterogeneity

Intrinsic molecular subtype / gene expression profile
— |dentification of patients who can be spared chemotherapy

Focus on analytical validity

External quality assurance program



Evidence for Tumor Markers

Clinical

analytical

validity/utility

Semantics Regarding
Evidence for Tumor Markers

clinical validity

clinical utility

Analytical
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