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Table 18.2 Comparison of classifications of testicular germ cell tumors

Dixon and Moore'® Collins and Pugh'® British Testicular Tumour  Mostofi and Price!” WHO*

Panel™®
Seminoma Seminoma Seminoma Seminoma Seminoma
Classic Classic Typical Spermatocytic
Spermatocytic Spermatocytic Spermatocytic seminoma

Anaplastic
Embryonal carcinoma  Malignant teratoma,
anaplastic (MTA)
Malignant teratoma,
intermediate, with
no differentiated
or organoid
elements (MTIB)

Malignant teratoma,
undifferentiated (MTU)  Adult
Polyembryoma

Teratoma with
embryonal carcinoma
("teratocarcinoma”)

Malignant teratoma,
intermediate, with
differentiated or

organoid elements

Malignant teratoma,
intermediate and teratoma

(“teratocarcinoma”)

(MTIA)
Teratoma, adult Teratoma, Teratoma, differentiated  Teratoma Teratoma
differentiated (TD) Mature Mature
Immature Immature
With malignant
transformation

Choriocarcinoma Malignant teratoma, Choriocarcinoma
trophoblastic (MTT)

Orchioblastoma

Malignant teratoma,

trophoblastic

Yolk sac tumor
infantile (juvenile)

Choriocarcinoma

Embryonal carcinoma, ~ Yolk sac tumor

Embryonal carcinoma  Embryonal carcinoma
Polyembryoma

Embryonal carcinoma  Embryonal carcinoma
and teratoma
("teratocarcinoma”)

From (with last two columns updated) Nochomovitz LE, De La Torre FE, Rosai J. Pathology of germ cell tumors of the testis. Urol Clin North Am

1977, 4: 359-378.

© Elsevier Inc 2004 Rosai and Ackerman's Surgical Pathology 9¢
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Germ Cell Neoplasia In Situ

Germ cell neoplasia in situ (GCNIS): evolution of the current
nomenclature for testicular pre-invasive germ cell

malignancy Histopathology 2016 DOE: 10.1111/his.12958

Daniel M Berney,! Leendert H | Looijenga,> Muhammad Idrees,® | Wolter Qosterhuis,?
Ewa Rajpert-De Meyls.4 Thomas M Ulbright® & Niels E Skakkeback*
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Figure 2. Workshopping the new name in Zurich, March 2015.
The final proposal is indicated by the circe.
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Testicular cancer

Liang Cheng'*, Peter Albers?, Daniel M. Berney?®, Darren R. Feldman*®,
Gedske Daugaard®, Timothy Gilligan” and Leendert H. J. Looijenga®

NATURE REVIEWS | DISEASE PRIMERS | Article citation ID: (2018) 4:2!
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Table 4.04 Usual pattems of immunoreactivity in testicular germ cell tumours and metastatic carcinoma (markers are listed alphabetically and proportions of reported positive
reactivities are shown in parentheses)

= = - Gliomas, some carcinomas

(100%)  (100%)  (100%)

Rare non-small cell lung cancer, clear cell renal carci-
noma, and large cell lymphomas

(POUSF1, + +
0CT3,0CT4) (100%)  (100%)  (100%)
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Diagnosis of testicular carcinoma in situ ‘(intratubular and
microinvasive)' seminoma and embryonal carcinoma
using direct enzymatic alkaline phosphatase reactivity on
frozen histological sections

Hans Stoop," Wim Kirkels,® Gert R Dohle,” Ad ] M Gillis,' Michael A den Bakker,"
Katharina Biermann," Wolter Oosterhuis' & Leendert H | Looijenga’
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NATURE REVIEWS | DISEASE PRIMERS | Article citation ID: (2018) 4:21

Testicular cancer
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Imprints and DPPAJ are bypassed during pluripotency-
and differentiation-coupled methylation
reprogramming in testicular germ cell tumors

J. Keith Killian," Lambert C.J. Dorssers,? Britton Trabert,? Ad |.M. Gillis,?
Michael B. Cook,? Yonghong W‘mq,‘ Joshua ). Waterfall,' Holly Stevenson,’
William 1. Smith Jr.,* Natalia Noyes,' Parvathy Retnakumar,' |. Hans Stoop,’
|. Wolter Oosterhuis,? Paul S. Meltzer," Katherine A. Mr(’.lynn,s

and Leendert H. Looijenga’

Genome Research 20161 26:1490-15041
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Therapeutic Potential of Mdm2 Inhibition in Malignant Germ
Cell Tumours  gyropean urROLOGY 57 (2010) 679-687

Sebastian Bauer “**, Thomas Miihlenberg*", Michael Leahy , Mathias Hoiczyk *”,
Thomas Gauler®, Martin Schuler”, Leendert Looijenga“

Genetic Determinants of Cisplatin Resistance in Patients With
Advanced Germ Cell Tumors J Clin Oncol 34:4000-4007. © 2016

Aditya Bagrodia, Byron H. Lee, William Lee, Fugene K. Cha, John P. Sfakianos, Gopa Iyer, Fugene |. Pietzak,
Sizhi Paud Gao, Emily C. Zabor, Irina Ostrovnaya, Samuel D, Kaffenberger, Aifazuddin Syed, Maria E. Arcila,
Raju 5. Chaganti, Ritka Kundra, Jana Eng, Joseph Hreiki, Viadimir Vacic, Kanika Arora, Dayna M. Oschwald,
Michael E. Berger, Dean F. Bajorin, Manjit 5. Bams, Nikolaus Schultz, Victor E. Reuter, Joel Shemfeld,
George J. Bosl, Hikmat A. Al-Ahmadie, David B. Solit, and Darren R. Feldman
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Circulating Tumor Cells in Patients with Testicular
Germ Cell Tumors Glin Cancer Res; 20(14) July 15, 2014

Paulina Nastaly', Christian Ruf**, Pascal Becker*, Natalia Bednarz-Knoll', Malgorzata Stoupiec’,
Refik Kavsur', Hendrik Isham?, Cord Matthies®, Walter Wagner*, Dirk Hoppner®, Margit Fisch?,
Carsten Bokemeyer®, Sascha Ahyai?, Friedemann Honecker®, Sabine Riethdorf’, and Klaus Pantel'

Results: In total, C1Cs were detected in 25 of 143 (17.5%) peripheral blood samples, whereas only 11.5%
of patients were CI'C-positive when considering exclusively the CellSearch assay. The presence of CI'Cs in
peripheral blood correlated with clinical stage (P < 0.001) with 41% of CTC positivity in patients with
metastasized tumors and 100% in patients with relapsed and chemotherapy-refractory disease. Histolog-
iclly, CIC-positive patients suffered more frequently from nonseminomatous primary tumors (P <0.001),
with higher percentage of yolk sac (P < 0.001) and teratoma (P = 0.004) components. Furthermore, CI'C
detection was associated with elevated serum levels of a-fetoprotein (AFP; P = 0.025), f-human chorionic
gonadotropin (BHCG; P = 0.002), and lactate dehydrogenase (LDH; P = 0.002). Incdidence and numbers of
CTCs in TVB were much higher than in peripheral blood
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Lessons from human teratomas to guide development
Of safe Stem ce" therap|es NATURE BIOTECHNOLOGY VOLUME 30 NUMBER 9 SEPTEMBER 2012

Justine | Cunningham!, Thomas M Ulbright?, Martin F Pera® & Leendert H ] Looijenga’

Table 4 Methods for assaying residual pluripotent stem cells in clinical product or patient monitoring

Molecular Potuiel viage of spplication

Method of detection compartment Sensitivity Limitations Preclinical CMC  Clinical

Methods with accepted clinical utility

ASO-gRT-FCR Tumer DNA 0.001%, that is, 1 CTC in Requires large number of samples for repeated Yes Yes Yes
100,000 normal®? {esting to assure statistical certainty

Flow cytometry Tumer cell 0.01%, that is, 1 CTC in Requires four- to six-color flow, necessitating Yes Yes Yes
10,000 normal® multiple cell surface markers

ELISAs Tumor protein  Ultrasensitive assays detect  Requires unique protein expression & comelation of Yes Yes Yes
in sub-pg/ml range® protein signal with cell number

MRI Tumer cell Magses =0.3 em Unknown effect of imaging labels on stem cell Yee No Yes

phenotype or genctoxic potential

FDG-PET Tumer size Masses >1 cm (ref. B5) Poor spatial resalution No No Yes

Methods with emerging evidence

aRT-PCR Tumor miRNA  Limit of detection down to Requires identification of miRNAs with known Yes Yes Yes
10 copies of miRNAS association with pluripatent cells

Immuno-PCR (TPA) Turmor protein ~ Limt of detection in Requires unigue protein expression & comelation of Yes Yes Yes
femtogram range®® protein signal with cell number

Fluorescent nanccrystals  Tumor miRNA  Limit  of detection in Requires identification of miRNAs with known Yes Yes Yes

K cation exchange femtomole range®® association with pluripotent cells

Nanoparticle surface Tumer miRNA  Limit of detection in Requires identifcation of miRNAs with known Yes Yes Yes

plasmon resonance atiomole range™ association with pluripotent cells

Bioluminescence (BLI)  Tumner cell Limt of detection to be Requires demonstration that vectors used to label Yes No No
determined®! 92 cells have no effect on cell product profile

CMC, product chemistry, manufacturing and controls; CTC, circulating tumor cell; ELISA, enzyme-linked immunosorbent assay; miRNA, microRNA; MRI, magnatic resonance
imaging; PET, positron emissicn tomography; TPA, TagMan protein assay.
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