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Ohne korrekte histopathologische Diagnose
keine zielgerichtete Therapie!



Molekulare Diagnostik verfolgt in der Tumorpathologie prinzipiell
folgende Ziele:

korrekte Typisierung eines Tumors

Hilfe bei der prognostischen Einschatzung

ldentifizierung therapeutischer Targets

Detektion residueller Tumorzellen und Verlaufskontrolle (,,liquid
biopsy”)



Welches Material steht zur molekularen Typisierung zur Verfligung?

Stanzbiopsien (Feinnadel/Tru Cut/Vakuumbiopsien)
Inzisionsbiopsien

Schlingenbiopsien

Klrettagen

Excisionsbiopsien

Resektate

Blut

Synovialsarkom

andere Korperflussigkeiten
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Art der Aufarbeitung

Anfertigung von Schnellschnitten an Frischgewebe

Schnellschnitte sind zur
Artdiagnose von Sarkomen
ungeeignet!
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Diagnostischer workflow:
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oe
ﬁ Mikroskopie: HE-Farbung
N\

Mikroskopie: Immunhistochemie
0

[ ']
A v 4

X Molekularpathologie
'\

2
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Immunhistochemische Marker als potentielle Targets

SFT = solitarer fibroser Tumor, WDLS/DDLS = hoch/dedifferenziertes Liposarkom, UPS = pleomorphes high grade Sarkom, ESS = endometriales
Stromasarkom, GIST = gastrointestinaler Stromatumor, MPNST = maligner peripherer Nervenscheiden-tumor, LGFMS = low grade fibromyxoides Sarkom,

GIST
Leiomyosarkom
WDLS, DDLS
UPS

ESS

MPNST
Synovialsarkom
Klarzellensarkom
Angiosarkom
Intimasarkom
SFT

LGFMS/SEF
IMFT
NTRK-Sarkom

DOG1, KIT, SDHB, BRAF VE1

SMA, Desmin, h-Caldesmon, Calponin (mind. 2)
MDM2, CDK4

keine

CD10, OR, PR, Cyclin D1, BCOR

S100, CD56, H3K27me3, INI1

TLE1, SSX, SS18-SSX

S-100, HMBA45, MelanA

CD34, CD31, ERG, D2-40 (Kaposi HHV8)
MDM?2

CD34, bcl2, CD99, STAT6, LSD1

MUC-4

ALK, ROS1...

pan-Trk

SEF = sklerosierendes epitheloides Fibrosarkom, IMFT = inflammatorischer myofibroblastarer Tumor;

Seite 9
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Molekulare Analyse als Schlissel fiir die Diagnose und/oder
Therapie von Knochen- und Weichgewebstumoren

» spezifische Translokationen: Bsp. Synovialsarkom, Ewing-Sarkom,

Klarzellsarkom, GNET, myxoides Liposarkom, low grade fibromyxoides
Sarkom...

» spezifische Mutationen: Bsp. GIST, Riesenzelltumor des Knochens,
Myxom

* Amplifikationen: Bsp. hoch/dedifferenziertes Liposarkom, sekundares
Angiosarkom

* komplexe Karyotypen: Bsp. primares Angiosarkom, dedifferenziertes
Chondrosarkom, Osteosarkom, Myxofibrosarkom, undifferenziertes
pleomorphes Sarkom...
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Tumor entity Fusion gene, mutated
gene

Alveolar rhabdomyosarcoma
(ARMS)

t(2;13)(q35;q14)
t(1;13)(p36;q14)
t(2;2)(p23;936)
t(X;2)(ql3;q36)
t(X;17)(p! 1;925)
Angiomatoid fibrous histiocytoma  [{{PRIIIGLEH1RD)
(AFH) t(2;22)(q33;q12)
t(12;22)(q13;q12)

amplification
t(2;22)(q33;q12)

Congenital fibrosarcoma (CGFS t(12;15)(p13;925)

Dermatofibrosarcoma protuberans [{{N»A[(:y¥H k)]
(DFSP) der(22)t(17;22)
ring chromosome
DSRCT
t(10;17)(q22;p13)

Epithelioid hemangioendothelioma [{EBEI(-X[¥cHPL)}
1)

intragenic deletions
Ewing sarcoma (ES) t(11;22)(q24;q12)
t(21;22)(q22;q12)
t(7;22)(p22;q12)
t(17;22)(q12;q12)
t(2;22)(q33;q12)
t(16;21)(pl 1,922

Extrarenal rhabdoid tumor (ERT)

deletion

Homozygous inactivation by

PAX3-FOXOIA
PAX7-FOXOIA
PAX3-NCOAI
PAX3-FOXO4
ASPSCRI-TFE3
TLS-ATFI
EWSIR-CREBI
EWSIR-ATF |
KDR, FLT4
c-MYC
EWSIR-ATFI
EWSIR-CREBI
ETV6-NTRK3
COLIAI-PDGFB

EWSIR-WTI

JAZFI-JJAZI
YWHAE-FAM22A/B
WWTRI-CAMTAI
YAP|-TFE3
SMARCBI/INII

EWSIR-FLII

EWSIR-ERG

EWSIR-ETVI

EWSIR-EIAF

EWSIR-FEV

FUS-ERG
hSNF/INII/SMARCB | /BAF4
7

or SMARCA4 (BRGI) loss

Extraskelettal myxoid
chondrosarcoma (EMCS)

t(9;22)(q22;q12)
t(9;17)(q22;q1 1)
t(3;9)(q12;q22)

t(9;17)(q22;q1 1)

Gastrointestinal stromal tumor [l
GIST

Inflammatory myofibroblastic t(2p23)

tumor (IMFT

Low grade fibromyxoid sarcoma (YA (EEEZ A 10D
(LGFS) t(I1;16)(pl 1;pl 1)

Sclerosing epithelioid

Myxoinflammatory fibroblastic
sarcoma (MIFS)

t(1;10)(p22;q24)
Ring chromosome
Solitary fibrous

tumor/hemangiopericytoma
SFT

der(12)(ql3-15)

Synovial sarcoma (SS)

£ 18)(pl 1;q11)
£X;18)(pl 1;q11)
£X;18)(p1 1;q11)
£(X;20)(p1 1;q13)

Tenosynovial giant cell tumor t(152)(p13;q37)
TGCT

M2 AR TSR EREG BT EETE G ER Ring chromosome/giant
(WDLS)/atypical lipomatous marker

Fibromatosis (desmoid type) CTNNBI mutations, APC
mutations

EWSIR-CHN
TAF2N-CHN
TFG-NR4A3
TCFI12-NR4A3
missense mutations

KIT, PDGFRA, SDH, NFI,
BRAF or other genes
div.ALK fusion partners

FUS-CREB3L2
FUS-CREB3LI
EWSIR-CREB3LI

deregulation of
FGF8+NPM3
amplification of
VGLL3
NAB2-STAT6

SS18-SSX1
SS18-SSX2
SS18-SSX4
SS181-SSXI
CSF-COL6A3

amplification of
MDM2, CDK4, HMGA?2,
GLI-SAS

Wardelmann and Hartmann in: I. Schrijver and G. Netto, Genomic

applications in Clinical and Anatomical Pathology

Die Translokationsliste wachst ...



NAL REPORT
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JOURNAL OF CLINICAL ONCOLOGY

Imatinib Mesylate in Advanced Dermatofibrosarcoma

Protuberans: Pooled Analysis of Two Phase II Clinical Trials

Piotr Rutkowski, Martine Van Glabbeke, Cathryn J. Rankin, Wlodzimierz Ruka, Brian P. Rubin,
Maria Debiec-Rychter, Alexander Lazar, Hans Gelderblom, Raf Sciot, Dolores Lopez-Terrada,
Peter Hohenberger, Allan T. van Oosterom, and Scott M. Schuetze
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Viele neue Translokationen fihren zu neuen Entitaten...



Fallbeispiel

Anamnese:
25-jahriger Mann mit einem rasch wachsenden Tumor uber der rechten Skapula.

Dank an PD Dr. Stephan Braun
und Prof. Dieter Metze
Hautklinik UKM
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Study

Dashti 2018

Wong
2019/Lewin
2019

Agaram 2019
Agaram 2019
Agaram 2019
Agaram 2019
Agaram 2019
Tagami 2019
Zhu 2019

Le Loarer 2019
Le Loarer 2019
Le Loarer 2019
Le Loarer 2019

Le Loarer 2019

Le Loarer 2019
Le Loarer 2019
Le Loarer 2019
Le Loarer 2019
Le Loarer 2019
Le Loarer 2019
Le Loarer 2019
Le Loarer 2019
Le Loarer 2019
Current 1

Current 2

Age (years)

72
23

27
33
20
37
21
70
74
16
26
38
32

20

86
18
17
31
32
58
12
11
25
Mid-20s—30s
20s

Sex

< S MM m T m T mm M

L R R e -l = i} B

Location

Mandible
Nasal cavity

Skull
Maxilla
Femur

lliac

Femur
Vertebra
Maxilla
Sphenoid
Sacrum
Peritoneum

Hard palate and
upper lip
Orbito-temporal-
sphenoid

Inguinal
Femur
Cervico-occipital
Left occipital
Mandible
Mandible
Mandible
Maxilla
Mandible
Frontal bone
Pelvic bones

Follow-up
(months)

2
4

Recent
Recent
108
Recent
30

6
Unknown
15

4

2

8

21
Unknown
20
17
11

Outcome

ANED
DOD

Recent
Recent
ANED
Recent
AWD
AWD
Unknown
DOD
DOD
DOD
DOD

DOD

DOD
DOD
AWD
DOD
AWD
ANED
ANED
DOD
ANED
DOD
DOD

Epithelioid and spindle cell rhabdomyo-
sarcoma with FUS-TFCP2 or EWSR1-TFCP2
fusion: report of two cases

Probability of Survival

1.M male, F female, ANED alive with no evidence of disease, AWD alive with disease, DOD died of disease

-
(=]
o

John S.A. Chrisinger, et al. Virchows Archiv volume 477, pages725-732 (2020)

Overall survival, all reported
TFCP2-rearranged rhabdomyosarcoma

(3]
o

IIIIIlIllIIIlIIIIIIll

0 R

0 50 100 150
Months

Ausgang am haufigsten am Stamm gefolgt von den
proximalen Extremitaten und der Kopf-Hals-Region,
selten andere Lokalisationen
Junge Erwachsene (F>M)
Sehr aggressiver Verlauf


https://link.springer.com/article/10.1007/s00428-020-02870-0#auth-John_S_A_-Chrisinger-Aff1
https://link.springer.com/journal/428

prostate
carcinoma

I

(TMPRSS2-ERG)
TMPRSS2 (TMPRSS2-ETV1)
21922 (TMPRSS2-ETV4)
low grade
fibromyxoid

sarcoma Ewi /

(some sclerosing . W'ngps'jgfl?ma

epithlioid fibrosarcoma)
extraskeletal
O e r myxoid acute myeloid
chondrosarcoma leukemia

sind haufig in 1 RS

g — Ewing sarcoma/
. PNET
Translokationen (FUS-ERG)
(FUS-FEV)
I n VO | VI e rt desmoplastic
small round *+—
cell tumor
1 myxoid
soft tissue liposarcoma
myoepithelial / l \
t R
umor angiomatoid clear cell sarcoma hyalinizing clefar cell

- : : fibrous (EWSR1-ATF1) carcinoma of the
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ACHTUNG!

Promiskuitat von Translokationen

EWSR1-Bruchereignisse in der FISH finden sich in:
« myxoiden Liposarkomen

 extraskelettalen myxoiden Chondrosarkomen

» desmoplastischen Weichteilsarkomen

» myoepithelialen Tumoren

» Klarzellsarkomen

 gastrointestinalen neuroektodermalen Tumoren
 epitheloiden Rhabdomyosarkomen

 low grade fibromyxoiden Sarkomen
 sklerosierenden epitheloiden Fibrosarkomen...

TABLE 1 Ewing Sarcoma Translocations and Related TET- and -ETS Fusions

Translocation Genes
Ewing sarcoma
t(11;22)(q24;q12) EWSRI-FLII
t(21;22)(g22;q12) EWSRI-ERG
(7;22)(p22;q12) EWSRI-ETV]
t(17;22)(q12;q12) EWSRI-ETV4
t(2;22)(q35;q12) EWSRI-FEV1
t(16;21)(p11;q22) FUS-ERG
t(2;16)(g35;p11) FUS-FEV
Clear cell sarcoma
t(12;22)(q13;q12) EWSRI-ATF1

t(2;22)(q34,q12)
Desmoplastic small round-cell tumor
t(11;22)(p13;ql12)
t(21;22)(q22;q12)
Extraskeletal myxoid chondrosarcoma
t(9;22)(q22;q12)
t(9;17)(g22;q11)
t(9;15)(q22;q21)
Myxoid liposarcoma
t(12;16)(gl3;pll)
t(12;22)(q13;q12)
Small round-cell/undifferentiated sarcomas
t(1;22)(p36.1;q12)
t(6;22)(p21;q12)
t(2;22)(q31;q12)
Ring chromosome with portions of chromosomes 20 and 22
Angiomatoid fibrous histiocytoma
t(12;16)(ql3;p11)
t(12;22)(q13;q12)
Low-grade fibromyxoid sarcoma
t(7;16)(q33;p11)
Acute myelogenous leukemia
t(16;21)(p11;g22)

EWSR1-CREBI

EWSRI-WTI
EWSRI-ERG

EWSR1-NR4A3
TAF15-NR4A3
TCF12-NR4A3

FUS-DDIT3
EWSR1-DDIT3

EWSRI1-ZNF278
EWSR1-POUS5FI
EWSR1-5P3

EWSRI1-NFATc2

FUS-ATF1
EWSRI1-ATFI

FUS-CREB3L2

FUS-ERG

Acute myelogenous, lymphoblastic, or undifferentiated leukemia
t(12;22)(p13;q12) EWSRI-ZNF384

Potratz et al. PHO 2012
RIGHTS |

Copyright © Informa Healthcare USA, Inc.
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Lassen sich unter den Fusionspartnern therapeutische Targets finden?

Chromosomal translocation

Before translocation
Derivative
Chromosome 20 icnmm some

chimeric fusion gene o

"

Chimeric transcription factor:
Ewing sarcoma

Synovial sarcoma

Alveolar rhabdomyosarcoma
Myxoid liposarcoma

Clear cell sarcoma

Solitary fibrous tumor

Chimeric autocrine growth factor:
Dermatofibrosarcoma protuberans
Giant cell tumor of tendon sheath/
Pigmented villonodular synovitis

Chimeric tyrosine kinase:
Inflammatory myofibroblastic tumor
Infantile fibrosarcoma

Seite 21 I3. Oktober 2023|Molekulare Diagnostik bei Sarkomen - Eva Wardelmann
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Spindle cell Round/epithelioid cell

Synovial sarcoma  |ss18| SSX1

Transcriptional factor ~ Ewing-like sarcoma

Pseudomyogenic (SYT) 5 55X2
hemagioendothelioma I: cic

Low grade Sclerosing Myxold/round cell Ewing sarcoma
SERPINE1 [—| FOSB fibromyxoid sa. epithelioid fibrosa. liposa. | FLI1 H ERG ‘ ETV1, etc. ‘ BCOR |- CCNB3
Nodular fasciitis |CREB3L2 |CREB3LL lppiT3(cHOR) |
A /, DSRCT Extraskeletal
MYH9 | USP6 N P myxoid
N ,..f” ™ / ’ chondrosa.
b Y L
FUS(TLS)  |[EWSR1 < — — [NRaas(cHn)
AFH }J, .\\ d g
—=""Clear cell sa. PBX1 | RS | .TFG‘ .TCF]'Z.J
ATF1|  ciccsit  |CREB1
PMT P — AFH myoepithelioma
gngiofibroma Alveolar RMS

Alveolar
AHRR —‘_ NCOAL|  thabdomyosa.

‘ PAX7 | FOXOL1(FKHR)

ot | |HEY1| Mesenchymal chondrosa. R
| ithelioi ' art sa.
YWHAE ! Ossifving fib T Epithelioid ASPCRI "R p
Ta r etS? IMT | ‘ ssifying fibromyoxi hemangioendothelioma . ! \"";-
g Infantile | ETV6 . _
‘ EP4A00 — PHF1 PSF |-
fresa pace) wrm | Jomat] [ e

Figure 2 Fusion genes in soft tissue tumors. PMT, phasphaturic mesenchymal tumor; IMT, inflammatory myofibroblastic tumor; GI-CCSLT,
gastrointestinal clear cell sarcoma-like tumor; AFH, angiomatoid fibrous histiocytoma; RMS, rhabdomyosarcoma; DSRCT, desmoplastic
Seite 22 | 13. Oktol  Small round cell tumor.

Oda et al. Pathology International 2017




NTRK-rearrangierte Spindelzellneoplasien (emerging)

= bisher keine ICD-O-Kodierung

= breites morphologisches Spektrum mit Ahnlichkeit zu MPNST (H3K27me3 aber +)
= |ipofibromatdse Tumoren mit infiltrativem Wuchsmuster

= |HC: meist CD34- und S-100-positiv bei Negativitat fur SOX10

» pan-TRK positiv (zytoplasmatisch und/oder nuklear)

= sehr grolRes Spektrum von Fusionspartnern

= alternativ BRAF- oder RAF1-Fusionen

= TRK-Inhibitoren kénnen bei aggressiven Tumoren sehr effizient sein

NTRK fusion

Known dimerization domain WW
5" upstream gene partner E 3": NTRK1 NTRK2 or NTRK3
NHZ _ :
MPRIP TPM3 TPR :
TG ARHGEF2 LMNA :
i Colledcall sostmr  TRiMes  ppL ; [j COOH
TRIM24 PAN3 SQSTM1 1

TPM4 TFG MYOS5A E Tyrosine kinase

domain
L Zinc finger IRF2BP2 H
domain TRAF2 H
RFWD2 : COOH
L WD STRN 1

domain EML4 1+ Transmembrane
i domain

Alternate dimerization mechanism CD74 oKl ETV6
NFASC  ETV6 BTBD1
TP53 BCR
CTRC TLE4

wow e o e INTRK fusion-positive cancers
-~ ) G % im0 and TRK inhibitor therapy

DAB2IP  VCL AGBL4  AFAP1 :
LYN RBPMS  UBEZRZz  HNRNPA2B1 | Emiliano Cocco!, Maurizio Scaltriti’? and Alexander Drilon(3**

Cocco 2018 Nature Reviews




Testalgorithmus fur NTRK Genfusionen in Sarkomen

Tumour sample
1
Histologic diagnosis of sarcoma

I > Localised disease NTRK fUSion TeSting

Locally advanced and unresectable or

metastatic disease No routine NTRK testing®
l
\ v v * |n primary, resectable sarcomas
NTRK testing priority  ofecjuofn +4 + =>»not necessary

Sarcomas with high frequency Sarcomas with low frequency *Sarcomas with recurrent gene o . .
of NTRK fusions of NTRK fusions fusions * For patients at hlgh risk of relapse
*IFS *Sarcomas with complex *KIT, PDFGR, SDH, NF1, or BRAF- emight provide cIinicaIIy actionable
o IMT genomics altered GIST . : X :

« Wild-type GIST « MDM2/CDK4-amplified LPS information for later in the disease

course

* For patients with locally advanced,
_ unresectable tumours
Positive | Negatlve = Should be performed

Negative® Positive*

Consider MPS panel
including NTRK and

non-NTRK . : ...
alterations No additional * For patients with metastatic disease
Negative Negative ~ NTRKtesting failing conventional therapies

Positive

~=»Should be performed

» Consider TRK inhibitor

aFor patients at high risk of relapse, NTRK gene fusion testing might provide clinically actionable information for later in the disease course. PIf histology is typical
then confirmation by MPS is recommended. ‘Treatment may be considered concurrently with confirmatory MPS. ¢Consider parallel validation by MPS or RT-PCR
to confirm that fusion is in-frame. Avoid IHC screening in cases with myogenic and neural differentiation due to the high rate of false positivity.

FISH, fluorescence in situ hybridization; GIST, gastrointestinal stromal tumour; IFS, infantile fibrosarcoma; IHC, immunohistochemistry; IMT, inflammatory
myofibroblastic tumour; LPS, liposarcoma; MPS, massive parallel sequencing; NTRK, neurotrophic tyrosine receptor kinase; RT-PCR, reverse transcription
polymerase chain reaction; TRK, tropomyosin receptor kinase.

Seite 24 I 3. Oktober 2023|Molekulare Diagnostik von Sarkomen - Eva Wardelmann
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Sarkomentitaten mit (,mehr oder weniger®) erfolgreichen,
(,mehr oder weniger®) zielgerichteten Therapiekonzepten

Tumor therapeutisches Target  Substanz

GIST KIT-/PDGFRA-Mutationen Imatinib, Sunitinib, Regorafenib
GIST PDGFRA-Mutation D842V  Avapritinib

PVNS CSF1-COL6AS3 Imatinib

IMFT ALK-Translokation Crizotinib

DFSP PDGFB-COL1A1 Imatinib

RZT Knochen RANK-ligand Denosumab

CCS EWSR1-ATF1 MET-Inhibitoren

ASPS ASPL-TFE3 Cediranib, MET-Inhibitoren
Angiosarkom VEGFR-Mutationen Bevacizumab

PECom mTOR MmTOR-Inhibitoren

SS SYT-SSX1/2 Pazopanib

ES EZH2 EZH2-Inhibitoren

GIST = gastrointestinaler Stromatumor, PVNS = pigmentierte villonodulare Synovialitis, IMFT = Inflammatorischer myofibro-
blastischer Tumor, DFSP = Dermatofibrosarcoma protuberans, RZT = Riesenzelltumor, CCS = Klarzellsarkom, ASPS = alveolares
Weichteilsarkom, SS = Synovialsarkom, ES = epitheloides Sarkom



NATURE COMMUNICATIONS

Sind Methylierungsarrays der Schlissel zum Gluck?

;S
-] ....D:._.r'r /S C ':J

1.org/10.1038/541467-020-20603-4

AR TITCLLI

Pericytic

Nerve sheath

Myo-ffibroblastic

Reference cohort (65 classes)

Soft tissue
1 1LIPO ] 3AFX/PDS
11 MLS 5 3 1AFH
[ 1 WDLS/DDLS T 3 1 OFMT
5 [ 1SYSA
1ES
— 1 :g" % ; 1ASPS
— - mm 1ces
1 MP
B 1 EMCS
= 1 DTFM g
- I 1 DSRCT =
[ 1 DFSP ' I 1 MRT &
Bl 1 SFT 3 g
B IMT = &
Bl IFS $ 3 USARC
Bl 1 LGFMS &
Bl 1 SEF 2
S5 » [ 1CCSK
£ mm 1ESS(LG) g
CJ1LMO % O m 1ESS (HG) k]
I 1LMS E g
5 B
S W 1SCC(cuT) o
= 1 RMS (EMB) @ mE 1 MEL (CUT)
O 1 RMS (ALV) £ mE1LCH
1 2 RMS (MYOD1)  § -
z 2
T W 4 SARC (RMS-like) ®
3 3 ALMO/MPC 2 HE 4 SARC (MPNST-lke) £

[ 1 Kaposi
1 1 EHE
B 1 AS

1 GIST

B 1 SWN
B 1 NFB

I 2 NFB (PLEX)
B 1 MPNST
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The spectrum and significance of secondary (co-occurring) genetic
alterations in sarcomas: the hallmarks of sarcomagenesis

Josephine K Dermawan® and Brian P Rubin*C

Robert ). Tomsich Pathology and Laboratory Medicine Institute, Cleveland Clinic, Cleveland, OH, USA
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Figure 1. Hallmarks of sarcomas. Major biological mechanisms underlying sarcomagenesis promoted by recurrent co-occurring (secondary)

genetic alterations. lllustration was created with BioRender.com.

Activation of downstream oncogenic signaling pathways
¢ PI3K/AKT/MTOR pathway
e MAPK/ETV1 transcriptional program
* Hippo pathway
Inactivation of major tumor suppressors
e TP53, RB1, CDKN2A, PTEN, ATRX, NF1, APC, PTCH1, MAX
Telomere maintenance and homologous recombination defects
Chromosomal instability: loss of heterozygosity and whole-genome
doubling
Complex structural variants (SVs)
® Chromoplexy and chromothripsis
Immune-related signatures
® Tumor mutation burden, immune cell-related signatures, mismatch
repair deficiency
Epigenetic modifiers and chromatin remodeling complex alterations
* Chromatin remodeling complexes: BAF (SWI/SNF), polycomb
repressive complex (PRC1/2)
¢ Onco-histone mutations (H3F3A G34W, H3F3B K36M)
® (Onco)metabolic enzymes: isocitrate dehydrogenase (IDH), succinate
dehydrogenase (SDH)
Lineage-specific genomic alterations: differentiation- and
dedifferentiation-related programming
Genomic complexity
* Complexity index in sarcomas (CINSARC)
® Genomic grade index (GGI)
¢ |mmunologic Constant of Rejection (ICR)
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Ein paar Ideen fur die Zukunft:

* Register bilden

 zentralisierte und standardisierte Pathologie
(Zweitmeinung)

* neue diagnostische Werkzeuge einfuhren

* Finanzierung komplexer Methoden sichern
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