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Differentially expressed mRNA/proteins can distinguish viable germ cell tumors and
teratomas from necrosis in retroperitoneal lymph node resections after chemotherapy
(pcRPLND).

Tim Nestler, Lara Kremer, Svenja Wagener-Ryczek, Maike Wittersheim, Melanie von Brandenstein,
Pia Paffenholz, Stefan Mueller, Alexander Quaas, Martin Hellmich, Margarete Odenthal, David
Pfister, Axel Heidenreich; Department of Urology and Uro-Oncology, University Hospital of Cologne,
Cologne, Germany; Institute of Pathology, University of Cologne, Cologne, Germany; Institute of Pa-
thology, University Hospital of Cologne, Cologne, Germany; Center for Molecular Medicine Cologne
(CMMC), University of Cologne, Cologne, Germany; Institute of Medical Statistics and Computational
Biology, University of Cologne, Cologne, Germany; University Hospital of Cologne, Cologne, Germany

Background: Metastatic non-seminomatous testicular tumor patients with residual retroperitoneal tu-
mor masses > 1cm after chemotherapy are treated with pcRPLND. The goal of pcRPLND is to remove
viable tumors (V) and teratoma (T), which are present in approximately 10% and 40% of cases, respec-
tively. However, histopathologically, only scar/necrosis (N) is identified in the remaining 50% of pa-
tients. In those patients, surgical therapy is not necessary, resulting in a relevant overtreatment. So far,
no adequate distinction between the histologies exists preoperatively. Recently, the first biomarker was
described with miR371a-3p in serum, which is highly specific for V, but not for T. Therefore, our goal
was to identify mRNAs and proteins that are differentially expressed between V/T vs N, in particular be-
tween T and N, in pcRPLND resected cells. Methods: Forty-eight patients were identified, n = 16 each
with T/V/N. Representative regions of T/V/N were microdissected and subsequently mRNA was ex-
tracted. Initially, 770 genes were analyzed using the nCounter PanCancer Progression Panel (Nano-
string). For each group comparison, genes with a fold change of < -2/ > 2 and a p-value of < 0.05
were identified. Hereafter, quantitative protein analysis (proteomics) was performed on the same sam-
ples. Finally, the proteins of the 5 mRNAs with the most different and significant expression levels be-
tween T vs. N were validated by immunohistochemistry and H-score calculation. Results: By
Nanostring, we identified 84 significantly differentially expressed mRNAs for the group comparisons of
T vs. N, 63 for V vs. N, and 189 for T vs. V. Quantitative protein analysis revealed 25 significantly dif-
ferentially expressed proteins in T vs. N, 254 in V vs. N, and 134 between T vs. V. By immunohisto-
chemistry, all 5 antibodies showed significantly increased H scores when comparing T vs. N and T vs.
V. In accordance with the objective, we found two proteins, AGR2 and KRT19, with their correspond-
ing genes that showed significantly differential expressions for the comparison of T vs. N in both, quan-
titative protein analysis and Nanostring mRNA analysis, and were successfully validated by
immunohistochemistry. Conclusions:With AGR2 and KRT19, we have identified two proteins with their
corresponding genes that are significantly and differentially expressed in the pcRPLND specimen in
the clinically relevant groups T vs. N. Both were successfully validated by immunohistochemistry. In
addition, further group differences (T vs. V/ V vs. N) were revealed depending on the analytical method.
In perspective, these proteins could be targeted by radiolabeled ligands as a tracer in order to reliably
distinguish patients with teratoma from those with necrosis by means of functional imaging. Thus,
overtreatment with pcRPLND of patients with N could be safely reduced. Research Sponsor: SWDGU
research grant 2019, German Ministry of Defense.
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Racial, ethnic, and geographical differences in testicular cancer mortality trends in the
United States.

Anushka Ghosh, Saveli Goldberg, Fumiko Chino, Jason A. Efstathiou, Sophia C. Kamran; Depart-
ment of Radiation Oncology, Massachusetts General Hospital, Boston, Massachusetts, Boston, MA;
Massachusetts General Hospital, Boston, MA; Duke University, Durham, NC; Massachusetts General
Hospital and Harvard Medical School, Boston, MA

Background: Incidence rates of Testicular cancer (TC) have been slowly increasing in the United States
in recent decades. Prior research has identified racial disparities in mortality; however, these trends
have not been extensively evaluated. Given that TC has a diverse presentation, this study was undertak-
en to establish racial, ethnic, geographical differences in longitudinal mortality trends. Methods: Age-
adjusted cancer mortality rates for TC were obtained for men in the United States from the CDC Wide-
ranging Online Data for Epidemiologic Research database. Testicular cancer-specific mortality (TCSM)
rates from 1999-2019 were calculated using linear regression. Trends in mortality by race (White ver-
sus Black), ethnicity (Hispanic versus non-Hispanic), urbanization, and census region were analyzed
using SAS 9.4. TCSM rates were compared by F-test. A two-sided hypothesis test was performed for
p-values, where values < 0.05 were considered statistically significant. Results: From 1999-2019,
overall age-adjusted TCSM has been slowly, but not significantly, increasing per year (Table). There
was worsening TCSM rates for Hispanics (+)0.0019 per 100,000 compared to non-Hispanics
(-)0.003; p=0.010. Black men had slightly improved TCSM rates/year (-0.0007) compared to white
men (+0.0006); p=0.049. Significant geographical differences in mortality rates were observed, with
a decreasing TCSM rate of (-)0.00092 the Northeast and an increasing rate of (+)0.00086 in the West
(p = 0.032 for difference between slopes). Among urbanization categories, TCSM rates in Large Cen-
tral Metros regions (central counties in metro areas with population > 1 million) and Small Metro re-
gions (counties with population 50,000-249,999) were significantly different [(-)0.0004 and
(+)0.0022 respectively; p =0.048]. All other comparisons were not significant. Conclusions: Using
comprehensive, contemporary data on TCSM over 2 decades, we found significant differences in
TCSM rates. Mortality rates from TC have been increasing, particularly among Hispanics. Understand-
ing racial, ethnic, and geographical trends in TCSM rates is important in treating men with the disease
and, ultimately, reducing deaths caused by TC. Research Sponsor: None.

Rate of change in age-adjusted TCSM
(per 100,000 population)

p-value for significant differences in rate of
change for age-adjusted TCSM rate

All 0.0002
Race
Black

White
-0.0007
0.0006

p = 0.049

Ethnicity
Hispanic

NonHispanic
0.0019
-0.0003

p = 0.010

Census Region
Northeast

West
South*
Midwest*

-0.0009
0.0007
-0.00003
0.00086

p = 0.032

Urbanization
Large Central

Metro
Small Metro
Large Fringe
Metro*
Medium Metro*
Micropolitan
(Nonmetro)*
NonCore
(Nonmetro)*

-0.0004
0.0022

-0.000006
0.0009
0.0008
0.0001

p = 0.048

*no significant differences in TCSM rates **Significant Rate of change in age-adjusted TCSM are bolded.
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CTabdomen only for active surveillance in patients with stage I germ cell tumor (GCT):
A multi-institutional study.

Hamed Ahmadi, Tarik Benidir, Ragheed Saoud, Lynn Anson-Cartwright, Martin O’Malley, Scott E.
Eggener, Robert James Hamilton, Siamak Daneshmand; Department of Urology, University of Minne-
sota, Minneapolis, MN; Cleveland Clinic Glickman Urological Institute, Cleveland, OH; Smith’s Insti-
tute of Urology, Northwell Health, Lake Success, NY; Department of Radiation Oncology, Princess
Margaret Cancer Centre, Toronto, ON, Canada; Joint Department of Medical Imaging, University
Health Network, University of Toronto, Toronto, ON, Canada; University of Chicago, Chicago, IL; Prin-
cess Margaret Cancer Centre, University of Toronto, Toronto, ON, Canada; USC Norris Comprehensive
Cancer Center, Los Angeles, CA

Background: Active surveillance (AS) for stage I germ cell tumor (GCT) typically includes periodic imag-
ing of chest, abdomen and pelvis. Efforts to modify the surveillance protocols aim to minimize radia-
tion exposure in this young patient population. We report our multi-institutional effort to assess the
effect of omitting CT pelvis. Methods: Using data from three major referral centers for GCT (University
of Southern California, University of Toronto, and University of Chicago), all patients with stage I GCT
who experienced recurrence on AS were selected. Clinicodemographic information including recur-
rence pattern (tumor marker (TM), imaging, physical exam (PE), or a combination of these) were col-
lected. Bifurcation of the common iliac arteries was defined as the anatomic landmark between CT
abdomen and pelvis. The location of recurrent nodal disease was determined accordingly. Results: A to-
tal of 270 patients were included. 122(45%) patients had non-seminomatous GCT (NSGCT). 17(6%)
patients had history of cryptorchidism and 38 (14%) had history of scrotal/inguinal surgery. The medi-
an time to recurrence for seminoma and NSGCT was 16 months (IQR 8–27) and 6 months (IQR
4–13), respectively. The most common method for detecting recurrence was imaging-only (49%) fol-
lowed by combination of TM and imaging (43%). A total of 43/270(16%) patients had pelvic/inguinal
nodal recurrence (PNR). Prior hernia repair was significantly higher in patients with pelvic/inguinal
nodal disease compared to their counterparts (19%vs2.5%;p=0.01). PNR was detectable only by im-
aging in 16/270(6%) patients. However, in 11/16(69%) patients, PNRe was either visible on CT abdo-
men cuts or there was simultaneous retroperitoneal recurrence. Overall, only 5/270(1.8%) patients
(4 seminoma, 1 NSGCT) had PNR only detectable on CT pelvis. Conclusions: CT abdomen only, chest
imaging, TM and PE detect majority of recurrences in stage I GCT and CT pelvis could be safely omit-
ted during AS. Future modification in AS protocols of stage I GCT may be warranted. Research Spon-
sor: None.

Recurrence pattern in patients with stage I GCT.

Initial method for detecting recurrence

Seminoma
(n=148)
No of pts

(%)

NSGCT
(n=122)

No of pts (%)

Total
(n=270)
No of pts

(%)

TM only - 8(6.5) 8(3)
Imaging only 86(58) 47(38.5) 133(49)
Only visible on CT pelvis cuts 4(6) 1 (0.8) 5 (1.8)
Only visible on CT abdomen cuts 72 (48.6) 33 (27) 105 (38.3)
Only visible on chest imaging - 8 (6.5) 8 (6.7)
Visible on chest imaging and CT abdomen cuts - 1 (0.8) 1 (1.5)
Visible on both CT abdomen and pelvis cuts 6 (4) 5 (4) 11 (8)
Visible on chest imaging and both CT abdomen and pelvis

cuts
- 1 (0.8) 1 (1.1)

TM + Imaging 55 (37) 61 (50) 116 (43)
TM + PE - 2 (1.5) 2 (0.8)
Imaging + PE 4 (2.7) - 4 (1.5)
TM + Imaging + PE 3 (2.3) 4 (3.5) 7 (2.8)

CT, computed tomography; PE, physical exam; TM, tumor marker.
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Accuracy of germ cell tumor histological subtype and stage within the Canadian cancer
registry.

Patrick Holland, Tim Karmas, Jennifer Merrimen, Lori Wood; Department of Medicine, Dalhousie
University, Halifax, NS, Canada; Dalhousie University, Halifax, NS, Canada; Dalhousie University, De-
partment of Pathology and Urology, Halifax, NS, Canada; Queen Elizabeth II Health Sciences Centre,
Dalhousie University, Halifax, NS, Canada

Background: Cancer registries are the mainstay for Canadian population-based cancer statistics and re-
search. Data is collected in provincial and territorial registries including the Nova Scotia Cancer Regis-
try (NSCR). The goal of this study was to determine the accuracy of the NSCR data regarding the
diagnosis, primary site, histological subtype, and stage of germ cell tumors (GCT) when compared to
the individual pathology reports and staging investigations from the chart. Methods: This analysis in-
cluded all NSCR patients diagnosed with GCT from 2006-2015. From the NSCR, the date and method
of diagnosis, primary site, histology, and stage were recorded. This data was also extracted from each
patient’s chart record. Any discrepancies between the two sources were reviewed and reasons behind
the discrepancies were recorded. Results: 239 unique patients were identified in the NSCR during the
specified time period. Ten were excluded as no chart records were available to confirm accuracy. 229
patients make up the study cohort. Using NSCR data 57.6% had seminoma, 34.5% nonseminoma
(NSGCT), and 7.9% other. Discrepancies in pathology were noted in 29 patients (12.7%) for a number
of reasons including no appropriate coding option in the NSCR, multiple tumors, biopsy only speci-
mens with misinterpretation of tumor marker elevation, and true coding error. Using NSCR staging
data (available in 185 cases) 71.9% had stage I, 12.4% stage II, 11.9% stage III, and 3.8% other.
Discrepancies in stage were noted in 33 patients (17.9%) with NSCR data downstaging 10 patients
(5.4%) and upstaging 19 patients (10.3%) predominantly due to miscoding patients as stage IS. The
site of the primary GCT was discrepant in 12 patients (5.2%) due primarily to difficulty coding post
chemotherapy orchiectomy specimens and burnt out primary testicular lesions. The date of diagnosis
was accurate within 1 week for all patients except one which differed by several months. Conclusions:
Canadian cancer registry data is population based and used for many purposes including policy deci-
sions and research. The NSCR higher level data such as date of diagnosis and overall pathological di-
agnosis appears relatively accurate. However, there are inaccuracies in more detailed information like
histological subtype and stage. This study raises awareness of these gaps. It also highlights key areas
for improvement in educating registry personnel who interpret and enter data about the uniqueness of
GCT pathology, staging and interpretation of tumor markers. Research Sponsor: None.
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Stage I testicular cancer: Five-year follow-up rates and reasons for non-adherence.

Tim Karmas, Patrick Holland, Kara Matheson, Lori Wood; Dalhousie University, Halifax, NS, Canada;
Department of Medicine, Dalhousie University, Halifax, NS, Canada; Research Methods Unit, Nova
Scotia Health Authority, Halifax, NS, Canada; Queen Elizabeth II Health Sciences Centre, Dalhousie
University, Halifax, NS, Canada

Background: For stage I testicular cancer patients, active surveillance or follow up (f/u) post treatment
is an integral part of quality care. Most guidelines recommend a minimum of 5 years of f/u however, it
is known that a significant proportion of patients do not meet this milestone. The goal of this project
was to determine what proportion of patients did not undergo ≥ 5 years of f/u in Nova Scotia (NS) and
to document the reasons why. This would allow one to develop strategies to improve compliance and
quality care. Methods: A review of all patients from NS diagnosed with testicular cancer between
2006-2015 was conducted. REB approval was obtained. Data from the provincial registry and elec-
tronic medical records was used to determine date of diagnosis, relapse/death, and f/u dates. Complete
f/u was defined as: a patient having tumor markers, imaging studies, and/or clinical documentation
≥ 5 after initial diagnosis or relapse. The adequacy of f/u investigations was not recorded. If follow up
was < 5 years, the reason for this was recorded. Results: In this cohort, 151 patients had stage I testic-
ular cancer; 108 with seminoma (75% on surveillance) and 43 with nonseminoma (93% on surveil-
lance). The median age was: 35.8 years. 48 pts (31.8%) were not seen at a cancer center (until
relapse in 5 pts). Excluding 2 pts who died of unrelated causes, 44 patients (29.5%) had < 5 years
f/u in NS. The most common reasons were: moved or probably moved in 17 (38.6%) and patient com-
pliance/missing ≥2 appointments in 10 (22.7%). Modifiable reasons for incomplete f/u include: dis-
charged too early from the cancer center in 3 patients, f/u never arranged post orchiectomy in 2
patients, and care transferred to primary care which did not occur in 1 patient. 22 patients relapsed: 3
in patients with lack of ≥ 5 years of f/u causing excess morbidity in 1 case. No patients died of testicu-
lar cancer. Conclusions: The majority of men with stage I testicular cancer had ≥ 5 years of f/u in NS as
recommended by guidelines. However, 30% did not, with the most common reason being that the pa-
tient moved in 39% (where they may or may not have had f/u) and noncompliance in 23%. This study
reinforces the need to have a seamless transition of care for this young, mobile patient population and
easy, automated, regular appointment reminders. These results have led us to explore the creation of a
phone-based app to improve follow up care and transition of care. Research Sponsor: None.
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Comparison of quality of life (QoL) in survivors of testicular nonseminomatous germ
cell tumor (NSGCT) with age-matched controls using EORTC QLQ-C30 questionnaire.

ANKUR NANDAN VARSHNEY, Abhishek Raj, Prabhjot Singh, Brusabhanu Nayak, Haresh KP,
Ranjit Kumar Sahoo, Atul Batra; All India Institute of Medical Science (AIIMS), New Delhi, India;
Fortis Memorial Research Institute, Gurugram, India; All India Institute of Medical Sciences, New Del-
hi, India; Dr Brairch, All India Institute of Medical Sciences, New Delhi, India

Background: Testicular NSGCT is typically diagnosed in young males, and is a highly curable cancer.
Data pertaining to the quality of life of testicular NSGCT survivors are limited. Methods: Patients aged
18 or more years with a diagnosis of testicular NSGCT treated in a large tertiary care centre in New Del-
hi, India between January 2015 and July 2019 were eligible to participate. Patients had to be disease
free for at least two years for QoL assessment using EORTC QLQ-C30 questionnaire. Raw scores were
transformed as per the EORTC scoring manual. Controls were healthy age-matched adults recruited
from the patient accompanying population. Results:We identified 55 survivors and 100 controls. Medi-
an age was 32 (range, 18-65) years and 58.2% of patients stage III disease, while the rest were equal-
ly divided in stage I and II. Chemotherapy was administered in 94% patients, while 25% had
retroperitoneal lymph node resection for residual disease and relapse occurred in 11%, who were
treated with salvage chemotherapy and resection of the residual disease. Emotional, social and global
scores were significantly lower in survivors as compared to controls. Among symptom scales, fatigue,
pain, dyspnoea, insomnia, appetite loss, and financial difficulty were significantly increased in patients
as compare to survivors (Table). On a multivariate analysis, neither stage of disease nor treatment were
found to be associated significantly with QOL scores. Conclusions: Survivors of testicular NSGCT have
lower emotional, social and global functioning and a higher symptom burden. Since NSGCT affects
young males, aggressive measures may be needed to improve the QoL in such patients. Research
Sponsor: None.

Functional scores Cases Control P value

Physical 93.9 (+-10.9) 95.9 (+-6.5) 0.177
Role 90.9 (+- 15.9) 92.7 (+-12.1) 0.739
Emotional 85.8 (+-14.2) 91.7 (+-10.4) 0.006
Cognitive 90. 0(+-17.4) 94.2 (+-11.1) 0.069
Social 83.0 (+-22.0) 95.2 (+-9.6) <0.001
Global 80.4 (+-21.1) 91.3 (+-9.7) <0.001
Fatigue 13.1 (+-14.8) 8.3 (+-11.9) 0.065
Nausea/vomiting 3.3 (+- 7.4) 1.0 (+-3.9) 0.015
Pain 13.9 (+-13.9) 4.8 (+-9.8) <0.001
Dyspnoea 7.9 (+-14.3) 2.7 (+-9.1) 0.007
Insomnia 15.7 (+-24.7) 13.7 (+-22.3) 0.732
Appetite loss 6.7 (+-14.9) 1.9 (+-7.9) 0.016
Constipation 12.1 (+-17.4) 10.7 (+-18.9) 0.446
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Evaluation of a risk-adapted strategy in the primary surgical management of clinical
stage IIA testicular cancer.

Thomas Gerald, Armon Amini, Jeffrey Howard, Xiaosong Meng, John T. Lafin, Anna Savelyeva,
Bendu Konneh, Waddah Arafat, Kevin Dale Courtney, Alberto Diaz De Leon, Liwei Jia, Solomon L.
Woldu, Vitaly Margulis, Aditya Bagrodia; University of Texas Southwestern Medical Center, Dallas,
TX; University of Texas Southwestern Medical School, Dallas, TX; 5323 Harry Hines Blvd, Dallas, TX

Background: Patients with clinical stage IIA (CS IIA) testicular cancer often present a diagnostic and
management dilemma. Clinical guidelines recommend primary retroperitoneal lymph node dissection
(RPLND), chemotherapy, or radiotherapy with excellent recurrence- and disease-specific survival
(RFS, DSS) rates. Given the favorable prognosis and young age of men with CS IIA disease, efforts
should be made to limit treatment burden while maintaining favorable oncologic outcomes. Here we
present a risk-adapted, multi-disciplinary model in the management of CS IIA testicular cancer.
Methods: This was a retrospective study of men undergoing primary RPLND for CS IIA testicular cancer
from 6/1/2015 to 2/28/2021. Each patient underwent radical orchiectomy with a histologic diagnosis
of testicular cancer. Staging was performed with cross-sectional imaging and serum tumor markers.
The case and management options were presented in a multi-disciplinary setting with the preference
for re-imaging in 6-8 weeks and performance of RPLND so long as no involution of nodes or develop-
ment of distant metastases. Node positivity at RPLND and clinical recurrence were evaluated. Pear-
son’s correlations and logistic regression were performed to evaluate the relationship between time
from staging imaging to surgery and the outcomes of interest. Results: Nineteen men with CS IIA testic-
ular cancer underwent primary RPLND. Median age at RPLND was 28 years. There were 7 (36.8%)
men with pure seminoma, 11 (57.9%) with non-seminomatous germ tumor (NSGCT), and 1 (5.3%)
with burnt-out primary on orchiectomy. Median largest node size was 1.2 cm (IQR 1.0-1.4 cm) on
staging imaging. Final RPLND pathology revealed 2 benign (10.5%), 11 with pure seminoma
(57.9%), and 6 with NSGCT elements (31.6%). The median number of positive lymph nodes on final
pathology was 2 with median largest node size of 2.0 cm (IQR 1.25-3.00 cm). 9 patients (47.4%) up-
graded to pN2. Median follow-up was 15 months. There were two clinical recurrences, yielding a medi-
an RFS of 9 months. Pearson correlation and univariate regression revealed no significant association
between time from imaging to RPLND and upstaging from cN1 to pN2, recurrence, or recurrence-free
survival. Conclusions: This study demonstrates a multidisciplinary approach selecting patients that are
best managed with RPLND, supporting the oncologic safety of this risk-adapted model in the manage-
ment of CS IIA testicular cancer. The pN0 rate of 10.5% is lower than historical rates in CS IIA disease
and may be related to selecting out patients more appropriate for active surveillance. Similarly the
10% recurrence rate is lower than large surgical series. We are limited by lack of the denominator of
patients that developed metastases at interval imaging that subsequently received systemic therapy.
Research Sponsor: None.
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Rare intrascrotal tumors in a tertiary cancer center: A retrospective case series.

Mateus Trinconi Cunha, Camila Cardoso, Guilherme Fialho de Freitas, Jamile Almeida Silva,
David Queiroz Borges Muniz, Diogo Assed Bastos, Leonardo Cardili, Jose Mauricio Mota; Instituto
do Câncer do Estado de S~ao Paulo, S~ao Paulo, Brazil

Background: Given their rarity, the literature on non-germ cell testicular tumors and paratesticular ma-
lignancies is still scarce. The objective of this study is to describe clinical and pathological features, as
well as treatment patterns and outcomes, of patients with non-germ cell intrascrotal malignancies.
Methods: Patients (pts) with benign or malignant non-germ cell intrascrotal tumors who were older
than 18 years-old were deemed eligible. Electronic health records (EHR) were reviewed to assess pts
clinical features, and disease characteristics and outcomes. Descriptive statistics was used to report
data. RECIST 1.1 was used to determine radiological response to treatment. Time-to-event variables
were estimated by the Kaplan-Meier method. Results: EHR of 885 pts with a primary diagnosis of ICD-
10 C62 treated in a tertiary cancer center from January 2009 to June 2020 were reviewed for eligibili-
ty. 29 pts fulfilled eligibility criteria (Sertoli cell tumors, N = 3; Leydig cell tumors, N = 6; granulosa
cell tumor, N = 1; testicular tumor of the androgenital syndrome, N = 1; mesotheliomas, N = 3; lipo-
sarcomas, N = 3; leiomyosarcomas N = 2; rhabdomyosarcomas, N = 3; spindle cell sarcomas, N = 3;
lymphomas, N = 2; carcinoma of the rete testis, N = 1; primary neuroendocrine tumor of the testis,
N = 1). The majority of pts (N = 25) had non-metastatic disease at diagnosis, and underwent upfront
orchiectomy. The remaining four patients had metastatic disease at diagnosis (lymphoma, N = 1; sar-
comas, N = 3), all positive for lymph node (LN) involvement; one with concurrent visceral metastasis.
Six other pts posteriorly developed metastatic disease after a median follow-up of 13 months (IQR:
5.8–33.1 months) (Leydig tumor, N = 1; mesothelioma, N = 2; sarcomas, N = 3). The most common
metastatic sites were LN (N = 8, 80%), lung (N = 4, 40%), bone (N = 3, 30%), adrenal gland (N = 2,
20%), peritoneum (N = 1, 10%), and skin (N = 1, 10%). Nine pts (90%) received systemic treatment:
vincristine, doxorubicin and cyclophosphamide for rhabdomyosarcomas (N = 3), cisplatin plus peme-
trexed for mesotheliomas (N = 2), doxorubicin for liposarcomas (N = 2), doxorubicin plus ifosfamide
for liposarcoma (N = 1) and doxorubicin, vincristine, cyclophosphamide, and prednisone plus rituxi-
mab for lymphoma (N = 1). Of those, 2 pts achieved partial response and 2 had stable disease. Meta-
stasectomy of a single lung metastasis was performed in a patient with metastatic Leydig cell tumor.
Median overall survival was 51.2 and 24.5 months for patients with localized and metastatic disease,
respectively. Conclusions: Paratesticular and non-germ cell testicular tumors are extremely rare entities
with relatively good prognosis if treated at early stages depending on the underlying histology. Most
metastatic disease cases were due to paratesticular sarcomas. Research Sponsor: None.
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Role of preoperative albumin in predicting risk of postoperative complications in patients
undergoingpost-chemotherapy retroperitoneal lymphnodedissection (PC-RPLND).

Rohit Badia, Farzan Jafri, Fady Baky, Jeffrey Howard, Solomon L. Woldu, Vitaly Margulis, Aditya
Bagrodia; UT Southwestern Medical Center, Dallas, TX; University of Texas Southwestern Medical
Center, Dallas, TX; The University of Texas Southwestern, Dallas, TX

Background: Testicular cancer with retroperitoneal metastases is often treated with chemotherapy, with
subsequent post-chemotherapy retroperitoneal lymph node dissection (PC-RPLND) performed for re-
sidual masses after chemotherapy. While the cure rate is high, the surgery is associated with signifi-
cant morbidity. Unlike in other genitourinary cancers, perioperative nutritional optimization is typically
not prioritized as most patients are young, otherwise healthy men. Albumin is a systemic marker of nu-
tritional status and has been shown to predict adverse outcomes in other urological cancers. We sought
to assess whether preoperative albumin level is associated with postoperative outcomes in patients un-
dergoing PC-RPLND. Methods: A database of patients who received PC-RPLND at our institution be-
tween 2007 and 2019 was created. Pre-RPLND albumin was obtained and correlated with
postoperative outcomes using univariate and multivariable regression models. The primary outcome
was the presence of major (Clavien-Dindo grade ≥ III) complications within 90 days of surgery. Results:
Of 76 patients who underwent PC-RPLND, 70 patients had preoperative albumin values available. The
median age (IQR) of patients at the time of surgery was 26 years (22 - 32) and median (IQR) preopera-
tive albumin level was 4.4 g/dL (4.1 - 4.6). Patients with major postoperative complications had lower
median preoperative albumin than those without a complication (4.1 g/dL vs. 4.4 g/dL; p = 0.03).
Greater albumin level (per g/dL) was associated with a lower risk of major postoperative complications
on multivariable logistic regression (OR = 0.12; p = 0.03). Other preoperative serum markers such as
hemoglobin and creatinine did not associate with postoperative complications. Conclusions: To our
knowledge, this is the first study to demonstrate that preoperative albumin is an independent predictor
of major postoperative complications in patients undergoing PC-RPLND. This finding demonstrates
the importance of nutritional optimization even in young, otherwise healthy individuals prior to under-
going this morbid surgery. Additional studies are warranted to more reliably predict which patients may
experience complications. Research Sponsor: None.
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GAMMA: Results from a phase II study for relapsed germ cell tumors using an
oxaliplatin-based treatment regimen.

Kenrick Ng, Aaron Prendergast, Abigail Carter, Yathushan Yogeswaran, Susanna B. Alexander,
Sarah Rudman, Han Hsi Wong, Constantine Alifrangis, Ewa Nowosinska, Daniel Berney, Jonathan
Shamash; Barts Health NHS Trust, London, United Kingdom; Barts ECMC, Barts Cancer Institute,
Queen Mary University of London, London, United Kingdom; Norfolk and Norwich University Hospi-
tals, Norwich, United Kingdom; Guy’s Hospital, London, United Kingdom; Cambridge University Hos-
pitals NHS Foundation Trust, Cambridge, United Kingdom; University College London Hospitals NHS
Foundation Trust, London, United Kingdom; Department of Nuclear Medicine, Barts Health NHS
Trust, London, United Kingdom; Barts Cancer Institute, London, United Kingdom; St Bartholomew’s
Hospital, London, United Kingdom

Background: Following relapse from first line chemotherapy, 30-60% of patients with germ cell tumors
(GCTs) can be salvaged with further chemotherapy. Oxaliplatin-based therapies may offer reduced tox-
icity. Methods: Eligible patients with GCTs who progressed following cisplatin-based chemotherapy
were recruited into this single-arm, phase II clinical trial (NCT01782339). Participants were recruited
from six centers and received four 21-day cycles of: Actinomycin D 1mg/m2, high dose Methotrexate
5-8g/m2 day 1, Paclitaxel 80mg/m2 days 1, 8 and 15, Oxaliplatin 85mg/m2 days 4 and 8 with Pegfil-
grastim support. Participants underwent an FDG-PET scan at baseline, prior to cycle 2 and on comple-
tion of treatment. The primary endpoint was objective response rate (ORR). Secondary endpoints were
progression-free survival (PFS), overall survival (OS) and toxicity. Results: 44 patients received at least
one dose of the study medication between November 2012 and February 2020. In this full analysis
set (FAS) population, the median age was 38 (range 20-57), with 9 (20%) with seminoma, 23 (52%)
non-seminoma and 12 (27%) of other histology. 31 (70%) patients had at least intermediate risk dis-
ease by IPFSG risk group criteria (n = 16, 36% intermediate risk, n = 6, 14% high risk, n = 9, 20%
very high risk). 39 patients received 2 or more cycles of the treatment regimen and were deemed part
of the subgroup of patients in the evaluable population. The ORR of the FAS population was 52.3%
and 59.0% in the evaluable population. The metabolic response rate (MRR) was 52.3% in the FAS
population and 59.0% in the evaluable population. The median radiological PFS in the FAS population
was 17.0 months (95% CI, 5.7 months- not reached, NR) with a radiological PFS rate at two years of
38.7% (95% CI, 22.3%-54.9%). The median combined radiological or tumour marker PFS in the
FAS population was 8.3 months (95% CI, 2.6 months-17.4 months) with a combined radiological or
tumour marker PFS rate at two years of 28.9% (95% CI, 16.0%-43.1%). At a median follow-up of
26.8 months, the median OS in the FAS population was not reached (95% confidence interval [CI],
17.0 months-NR) with an OS rate at two years of 62.5% (95% CI, 46.1%-75.2%). Toxicity data and
correlation between early metabolic response and outcomes will be presented at the meeting. Conclu-
sions: The GAMMA chemotherapy regimen has demonstrated encouraging anti-tumor activity in re-
lapsed GCT, despite recruiting a cohort of patients with relatively unfavorable outcomes. Clinical trial
information: NCT01782339. Research Sponsor: Orchid Charity.
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Nerve sparing retroperitoneal lymph node dissection in clinical stage IIA/B seminoma:
The COTRIMS trial.

Axel Heidenreich, Pia Paffenholz, Tim Nestler, David A. Pfister; Department of Urology and Uro-On-
cology, University Hospital Cologne, Cologne, Germany; Department of Urology and Uro-Oncology, Uni-
versity Hospital of Cologne, Cologne, Germany; Department of Urology, University Hospital Cologne,
Cologne, Germany; University Hospital of Cologne, Cologne, Germany

Background: Retroperitoneal radiation therapy or systemic chemotherapy with 3 cycles PEB represent
the guideline recommended treatment options in marker negative clinical stage IIA/B seminoma. De-
spite a high cure rate of 90% to 94% and 82% to 90% in CS IIA and IIB, respectively, both therapeu-
tic options are associated with significant long-term toxicities. It was the aim of our trial to evaluate the
feasibility, oncological efficacy and treatment associated morbidity of primary nsRPLND in stage IIA/B
seminoma. Methods: 16 patients with marker negative clinical stage IIA and IIB classical seminoma of
the testis were recruited in the prospective trial. Patients with primary metastatic stages IIA/B or pa-
tients who developed metastatic during active surveillance for clinical stage I seminoma could be re-
cruited. Metastatic disease following carboplatin therapy for clinical stage I seminoma represented an
exclusion criteria. Informed consent was obtained after educational talk about the standard treatment
options. Surgery associated complications were classified according to Clavien-Dindo. Progression-free
survival and overall survival were calculated by Kaplan-Meier curves. Results: Mean age was 37.2 (21-
54) years. Mean follow-up is 21.2 (1-36) months. All patients were treatment-naïve and 9 (56.2%)
and 7 (43.8%) patients were diagnosed with stage IIA/B at time of primary diagnosis or during active
surveillance for clinical stage I disease, respectively. 13 (81.2%) and 3 (18.8%) patients were diag-
nosed with stage IIA and IIB disease, respectively. 14 (87.5%) and 2 (12.5%) patients underwent
open and robot assisted ns RPLND, respectively. Mean OR time was 131 (105-195) min, mean blood
loss was < 150ml and the mean hospitalization time was 4.5 (3-9) days. We did not observe surgery
associated complications > Clavien Dindo grade 3a. 14/16 (87.5%) patients preserved antegrade
ejaculation. Histology of the resected lymph nodes revealed metastatic seminoma in 12 (75%) pa-
tients; 1 and 3 patients demonstrated embryonal carcinoma and inflammatory disease, respectively.
2/16 (12.5%) patients developed an outfield relapse 4 and 6 months postoperatively. Both patients
were salvaged by systemic chemotherapy with 4 cycles PEB. Conclusions: NsRPLND results in a high
cure rate at midterm follow-up and it is associated with a low frequency of treatment associated mor-
bidities making this approach a feasible alternative to standard radiation therapy or systemic chemo-
therapy. Clinical trial information: DRKS00025384. Research Sponsor: None.
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Utilization of radiation therapy and impact on outcomes in spermatic cord sarcomas in
the United States.

Hirsch Matani, Kyle Schuyler, Rodney E. Wegner, Sushil Beriwal, Zachary D Horne; Division of Ra-
diation Oncology, Allegheny Health Network Cancer Institute, Pittsburgh, PA; Division of Urology, Alle-
gheny Health Network Cancer Institute, Pittsburgh, PA

Background: Spermatic cord sarcomas are a rare entity with management consisting of radical orchiec-
tomy and the value of adjuvant radiation being unclear, as the literature consists of heterogeneous
case series spanning multiple decades with limited numbers of patients. Methods: The National Cancer
Data Base was queried for men who underwent orchiectomy for spermatic cord sarcomas between
2004 and 2018 with known surgical margin status. Kaplan-Meier with log-rank test and Cox propor-
tional hazards tests were utilized for overall survival (OS) calculations. Associations were determined
with bivariate regression analysis. Results: A total of 912 men were identified who met inclusion crite-
ria. Six hundred seventeen (67.7%) had liposarcomas (LS) while 32.3% had non-lipsarcomatous
(NLS) histologies. 5/10-year OS for men with LS was 85.1%/67.4% and 74.1%/58.4% for NLS, re-
spectively (p < 0.001). 238 (26.1%) men were treated with adjuvant radiation therapy with similar
distributions between LS and NLS. Utilization of radiation was significantly associated with moderate-
poorly differentiated histology (HR 3.228 [95%CI 2.241-4.649] p < 0.001), radical orchiectomy (HR
1.477 [1.062-2.054] p = 0.020), positive surgical margins (HR 1.826 [95%CI 1.257-2.652] p =
0.002), but not histologic subtype or tumor size. There was no difference in OS for LS nor NLS with re-
spect to the application of adjuvant radiation, but in men with moderately-poorly differentiated LS
treated with adjuvant radiation, 5-year OS was 86.8% vs. 68.6% (p = 0.148). In men with well-differ-
entiated LS, 5-year OS was 93.6% with XRT vs 89.5% (p = 0.623). Adjuvant XRT did not impact OS
in men with positive surgical margins, nor did it have an impact on OS for NLS regardless of disease
grade or margins. Conclusions: Adjuvant radiation therapy is utilized for approximately one quarter of
men diagnosed with spermatic cord sarcomas. XRT may impact OS for men with moderately-poorly dif-
ferentiated liposarcomas; further research with patient-level data is required. Research Sponsor:
None.
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The PRIMETEST trial: Prospective phase II trial of primary retroperitoneal lymph node
dissection (RPLND) in stage II A/B patients with seminoma.

Peter Albers, Achim Lusch, Yue Che, Christian Arsov, Guenter Niegisch, Andreas Hiester; Depart-
ment of Urology, Heinrich-Heine-University, D€usseldorf, Germany; Department of Urology, Heinrich-
Heine-University, Duesseldorf, Germany, Duesseldorf, Germany; University Hospital D€usseldorf,
D€usseldorf, Germany; Department of Urology, Heinrich-Heine-University, Duesseldorf, Germany; Uni-
versit€atsklinikum D€usseldorf, Klinik f€ur Urologie, Konservative Urologische Onkologie, D€usseldorf,
Germany

Background: Primary retroperitoneal lymph node dissection (RPLND) in patients (pts) with stage II A/B
seminoma without adjuvant local or systemic treatment is an experimental treatment to avoid radio- or
chemotherapy–related toxicity. The prospective PRIMETEST trial (NCT 2015053664) evaluates recur-
rence-free (RFS) and overall survival (OS) as well as surgical safety of patients with clinical stage II
A/B seminoma undergoing RPLND without adjuvant treatment. Interim results had been presented at
ASCO GU 2019. Methods: Primary endpoint of the study is PFS after a median follow-up of 36 months.
We performed unilateral open or robotic RPLND in pts with unilateral retroperitoneal lymphnode me-
tastases< 5 cm (stage IIA and IIB) with human chorionic gonadotropin (HCG)< 5 mU/ml. Pts were in-
cluded with either stage IIA/B at initial diagnosis, at time of recurrence under active surveillance, or
after adjuvant carboplatin in clinical stage I. The phase II trial was designed to exclude the upper limit
of a 95% confidence interval at 30% recurrences. Results: Trial accrual was completed in a single cen-
ter from May 2016 to June 2021 with 33 consecutive pts. 13 and 20 pts presented with stage IIA and
IIB, respectively. 9 pts had initial stage II, 19 pts presented with recurrence during active surveillance,
5 pts had adjuvant carboplatin. At time of RPLND median HCG was 0.1 mU/ml (range 0 – 2.2 mU/
ml). Open and robotic RPLND was performed in 14 (42 %) and 19 (58 %) pts, respectively. One pa-
tient had to be converted from robotic to open surgery. Median size of metastasis on histological report
was 28 mm (range 11 – 69 mm) with a median OR time of 169 min (range 101 – 351 min). Median
estimated blood loss was 50 ml (range 0 – 400 ml). Higher grade complications (Clavien Dindo ≥ III)
occurred in 3/ 33 pts (9 %; 2 x pulmonary embolism, 1 x ureteral stricture requiring ileal ureter substi-
tute). Of 33 pts, 2 pts withdrew their consent during follow-up. As of September 1, 2021, the median
follow-up is 26 months (range 2 – 56 months). Up to now we observed 10 recurrences (31 %). RFS is
69 % with a median time from RPLND to relapse of 6 months (range 3 – 36 months). The recurrences
included infield recurrences in 3/ 10 cases. 5 and 5 recurrences were observed in stage II A and B pts,
respectively. Analysis of predictive factors showed vascular invasion present in 5/ 10 recurrences. Half
of pts with relapse were treated with robotic RPLND and open RPLND, respectively. All pts with re-
lapse underwent standard chemotherapy and are currently without evidence of disease. Conclusions:
Open and minimally invasive surgical resection of small volume, unilateral seminoma metastasis is
feasible with acceptable toxicity. Current recurrence-free survival rates suggest this approach as an op-
tion to avoid standard treatment (chemotherapy, radiotherapy) in selected patients. Clinical trial infor-
mation: NCT2015053664. Research Sponsor: None.
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Viable germ cell tumor and teratoma can be distinguished from necrosis in
postchemotherapy retroperitoneal lymph node dissection specimens by a combination
of microRNA-371a-3p and 375-5p.

Tim Nestler, Lara Kremer, Melanie von Brandenstein, Barbara Koeditz, Pia Paffenholz, Martin
Hellmich, David Pfister, Axel Heidenreich; Department of Urology, University Hospital Cologne, Co-
logne, Germany; Department of Urology and Uro-Oncology, University Hospital of Cologne, Cologne,
Germany; Institute of Medical Statistics and Computational Biology, University of Cologne, Cologne,
Germany; University Hospital of Cologne, Cologne, Germany

Background: Our objective was to identify a combination of microRNAs (miRNA) to differentiate be-
tween viable tumor (V) or teratoma (T) and necrosis/fibrosis (N) in pcRPLND specimens of metastatic
nonseminomatous germ cell tumor (NSGCT) patients with residual masses ≥1cm after chemotherapy.
Our hypothesis is that a biomarker guided therapy could reduce overtreatment with pcRPLND in pa-
tients with only N. Methods: Forty-eight patients were identified, n = 16 each with T/V/N. Representa-
tive regions of T/V/N were microdissected, subsequently total RNA was isolated and miRNA expression
was analyzed for miR-371a-3p, 375-3p, and 375-5p using qPCR. ROC analysis was performed for
each miRNA and for all combinations in order to determine the discriminatory capacity of V and T vs.
N. Results: For the group comparisons of V vs. N miR-371a-3p achieved the highest fold change (FC)
of 31.1 (p = 0.023) while for T vs. N miR-375-5p performed best (FC 64,2; p < 0.001). Likewise, the
most accurate AUC for V was 0.75 using miR-371a-3p, for T 0.80 using miR-375-5p. Combining the
best performing miRNAs for V and T resulted in an AUC of 0.94 with a sensitivity of 93.75, specificity
of 93.75, PPV of 96.8 and NPV of 83.3. Conclusions: In pcRPLND tissue samples V and T could be
distinguished from necrosis/fibrosis by combining miR-371a-3p and miR-375-5p with great accuracy.
This combination of miRNAs might serve as new biomarker in the future, in order to spare miRNA-neg-
ative patients from pcRPLND. However, further studies analyzing patient’s serum are needed to con-
firm the clinical impact of these biomarkers. Research Sponsor: SWDGU research grant 2019.
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Association of nonseminomatous testicular germ cell tumors with teratoma-free
primaries with disease relapse and overall survival.

Pia Paffenholz, Georg Landwehr, Christoph Alexander Seidel, Annika Poch, Richard Cathomas,
David Pfister, Axel Heidenreich; Department of Urology and Uro-Oncology, University Hospital of Co-
logne, Cologne, Germany; University Hospital Cologne, Cologne, Germany; University Medical Center
Hamburg-Eppendorf, Hamburg, Germany; Department of Oncology, Hematology and Bone Marrow
Transplantation with Division of Pneumology, University Medical Center Hamburg-Eppendorf, Ham-
burhg, Germany; Department of Oncology, Cantonal Hospital Graub€unden, Chur, Switzerland; Univer-
sity Hospital of Cologne, Cologne, Germany

Background: As the characteristics and outcome of non-seminomatous testicular germ cell tumours
(NSGCT) with teratoma-containing primaries are still under debate, this study aims at evaluating recur-
rence-free and tumor-specific survival in this cohort of patients. Methods:We performed a retrospective
analysis including 218 patients with metastatic NSGCT as a registry study within the "German Testicu-
lar Cancer Study Group". We analysed patient characteristics as well as follow-up of all included pa-
tients, being treated from 2000 to 2021. Results: Of the eligible 218 patients with NSGCT, 92 (42%)
of all orchiectomy specimens had teratoma-containing primaries, while 126 (58%) were teratoma-
free. Kaplan-Meier estimates revealed that 28% of all patients relapsed during a median follow-up of
58 months [35-112] with a median time to relapse of 10 months. Teratoma-containing and teratoma-
free NSGCT did not show a significant difference regarding the occurrence of relapse, however, terato-
ma-containing NSGCT had a significantly lower rate of early relapses ( < 24 months) compared to tera-
toma-free NSGCT (57% vs. 82%, p = 0.035). 14% (30/218) of all patients died due to their disease
with a median time to death of 15 months, however median overall survival was not reached. There
was no difference regarding the tumour-specific survival between teratoma-containing NSGCT and ter-
atoma-free NSGCT when looking at the entire cohort of patients (11% vs. 16%, p = 0.299). However,
in the group of intermediate or poor IGCCCG prognosis patients, tumour-specific survival was signifi-
cantly worse in patients teratoma-free NSGCT compared to teratoma-containing specimens (16% vs.
35%, p = 0.040). Furthermore, patients with intermediate or poor IGCCCG prognosis showed a higher
tumour-related mortality in pure teratoma-free primaries compared to patients with pure teratoma in
the orchiectomy specimens (28% vs. 14%, p = 0.070). Here, pure embryonal carcinoma showed the
highest relative mortality (80%). Conclusions: In our study, NSGCT patients with teratoma-containing
primaries showed a significantly lower number of early relapses as well as a reduced tumour specific
survival in intermediate and poor prognosis patients compared to teratoma-free NSGCT. Especially
pure embryonal carcinoma patients revealed the highest rate of mortality. Consequently, treating
physicians should be aware of these patients portending a dismal prognosis. Research Sponsor: Koeln
Fortune Program (Faculty of Medicine, University of Cologne, Germany).
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Optimization of serum miR-371a-3p for the detection of chemotherapy-naïve minimal
residual germ cell tumor.

John T. Lafin, Armon Amini, Bendu Konneh, Anna Savelyeva, Jin Piao, Michelle Nuno, Cinzia
Scarpini, Jeffrey Howard, Thomas Gerald, Liwei Jia, Nicholas Coleman, Matthew Murray,
Lindsay Lindsay Frazier, James F. Amatruda, Aditya Bagrodia; University of Texas Southwestern
Medical Center, Dallas, TX; University of Texas Southwestern Medical School, Dallas, TX; 5323 Harry
Hines Blvd, Dallas, TX; Children’s Oncology Group, Monrovia, CA; University of Cambridge, Cam-
bridge, United Kingdom; Cambridge University Hospitals NHS Foundation Trust, Cambridge, United
Kingdom; Dana-Farber Cancer Institute, Boston, MA; Massachusetts General Hospital, Boston, MA

Background: Currently used serum tumor markers exhibit middling sensitivity and specificity for the de-
tection of germ cell tumors (GCTs). Circulating miRNAs, particularly miR-371a-3p, have exhibited
strong performance characteristics in the pre-orchiectomy setting. However, the ability of miR-371a-
3p to detect chemotherapy-naïve occult disease is less clear. We previously reported in a small cohort
of patients that miR-371a-3p outperforms conventional markers in the context of chemotherapy-naïve
minimal residual disease. Here, we expand upon that experience and further refine the assay, includ-
ing the recommendation of an indeterminate range. Methods: We examined over 250 assays to com-
pare performance between classification based on raw Cq, Cq normalized to miR-30b-5p (ΔCq), or
relative quantification to normal serum (RQ). We prospectively collected pre-surgical serum samples
and clinical information from GCT patients undergoing primary retroperitoneal lymph node dissection
(RPLND) at our institution. Patients were classified based on histology as “Control” (pure teratoma or
no GCT) or “GCT”. RNA was extracted from these samples, and miR-371a-3p (target) and miR-30b-
5p (reference gene) were detected by qPCR. Performance was assessed by calculation of sensitivity,
specificity, and area under the ROC curve (AUC). Results: Sensitivity, specificity, and AUC did not sig-
nificantly change based on thresholding metric (Cq, ΔCq, or RQ). We found a 25% chance that any
given control sample would return a false positive result, and to combat this, estimated an indetermi-
nate range of Cq 28-35. Repeating any indeterminate sample once improved performance. We then
compared the performance of this updated process to a simple binary threshold in a cohort of patients
with occult disease. 32 patients were enrolled in the study (15 Control, 17 GCT). 12 samples were in-
determinate on first run (6 Control, 6 GCT). 8 remained indeterminate on a second run, all of which
harbored teratoma or viable GCT. Inclusion of a second run prevented 3 false positives, improving spe-
cificity from 86% to 100% and yielding a sensitivity of 92% and AUC of 0.96 (95% CI: 0.89-1). Con-
clusions: The use of Cq instead of RQ to classify results for the miR-371a-3p test would eliminate the
need for a normal sample in each run without injuring assay performance. In the context of chemother-
apy-naïve minimal residual germ cell tumor, consideration of an indeterminate range may improve the
performance of the miR-371a-3p test. Research Sponsor: Cancer Prevention Research Institute of
Texas, Other Foundation.

TESTICULAR CANCER

© 2022 by American Society of Clinical Oncology. Visit abstracts.asco.org and search by abstract for disclosure information.

http://abstracts.asco.org


424 Poster Session

Evaluating the discriminatory capacity of miR-371A-3P in the context of pure
seminomatous testicular cancer metastases.

Bendu Konneh, John T. Lafin, Anna Savelyeva, Solomon L. Woldu, Cheryl Lewis, Vitaly Margulis,
Liwei Jia, Lindsay Lindsay Frazier, Nicholas Coleman, Matthew Murray, Armon Amini, James F.
Amatruda, Jeffrey Howard, Cinzia Scarpini, Aditya Bagrodia; University of Texas Southwestern Medi-
cal Center, Dallas, TX; 5323 Harry Hines Blvd, Dallas, TX; Dana-Farber Cancer Institute, Boston, MA;
University of Cambridge, Cambridge, United Kingdom; Cambridge University Hospitals NHS Founda-
tion Trust, Cambridge, United Kingdom; University of Texas Southwestern Medical School, Dallas, TX;
Massachusetts General Hospital, Boston, MA

Background: Conventional serum tumor markers (STMs) are noted to have poor specificity in detecting
seminomatous germ cell tumors (SGCTs). Recent publications have suggested that miR-371a-3p may
offer improved performance for these cases. However, miR-371a-3p’s performance in detecting pure
seminoma at retroperitoneal lymph node dissection (RPLND) has yet to be elucidated in any publicly
available study. This lack of data is in part due to the rare occurrence of such cases, and it represents
a distinct path for exploring miR-371a-3p’s clinical utility. Methods: Pre-surgical serum samples were
collected prospectively from patients prior to RPLND. Within the 15-patient cohort, 6 were assigned
as ‘Control’ and 9 were assigned as ‘Seminoma’ based on pathological confirmation of viable GCT. Out
of all 15 patients, 10 were chemotherapy naïve prior to RPLND. Post-chemotherapy patients made up
5/6 ‘Control’ patients. MiR-371a-3p levels were quantified by RT-qPCR. Using 2�ΔΔCq method, miR-
371a-3p expression was first normalized to the miR-30b-5p reference gene and then calculated rela-
tive to the mean target expression across a collection of RNA extracts from healthy male donors’ serum.
The Cq values were statistically evaluated to obtain performance characteristics (sensitivity and specif-
icity). Results: Although assay results revealed no significant difference in miR-371a-3p expression be-
tween groups, median relative expression in the seminoma group trended higher than the control
group (Rq = 3705 and 241 respectively, p = 0.2844). Out of all chemotherapy naïve patients, 9/10
had viable GCT at RPLND whereas 7/10 showed elevated miR-371a-3p. Among the five post-chemo-
therapy patients, 0/5 had viable GCT at RPLND and 2/5 had elevated miR-371a-3p. The assay provid-
ed 7/9 true positive designations in the seminoma group and 4/6 true negatives in the control group.
The two false positive results were from post-chemotherapy patients. Of the two optimal thresholds cal-
culated by Youden’s J statistic, the lower threshold of 28.62 (78% sensitivity ad 67% specificity) was
selected because it was more in line with previously published data. ROC analysis provided an AUC of
0.704 (95% confidence interval: 0.43-0.98, p = 0.1949). STMs performance was poorer at 67% sen-
sitivity and 17% specificity. Conclusions: Performance metrics for miR-371a-3p exceed those of STMs
but were substantially lower than previous reports that evaluated performance in pre-orchiectomy and
primary RPLND settings. A possible explanation for this disparity is that miR-371a-3p’s performance
is hindered in the post-chemotherapy RPLND setting. However, any strong conclusions from these re-
sults are limited by the small sample size which is partly due to the rarity of this clinical scenario.
These results suggest that pure seminoma at RPLND may be a key clinical context wherein the miRNA
assay may require further refinement. Research Sponsor: Cancer Prevention and Research Institute of
Texas, Other Foundation.
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Molecular analysis of primary testicular germ cell tumor and matched metastatic
teratomas.

Anna Savelyeva, Feng Wang, Lei Guo, John T. Lafin, Liwei Jia, Kirill Medvedev, Cheryl Lewis, Payal
Kapur, Vitaly Margulis, Solomon L. Woldu, Xiaosong Meng, Nick Grishin, James F. Amatruda, Lin
Xu, Aditya Bagrodia; 5323 Harry Hines Blvd, Dallas, TX; University of Texas Southwestern Medical
Center, Dallas, TX; UT Southwestern Medical Center, Dallas, TX; The University of Texas Southwestern
Medical Center, Dallas, TX; Massachusetts General Hospital, Boston, MA; Uiversity of Texas South-
western Medical Center, Dallas, TX

Background: Metastastic teratoma (MT) is a unique germ cell tumor (GCT) subhistology characterized
by resistance to platinum-based chemotherapy. Metastatic teratoma requires complete surgical exci-
sion, usually via retroperitoneal lymph node dissection (RPLND), following chemotherapy as a part of
multidisciplinary GCT care. Molecular characterization of post-chemotherapy metastatic teratoma
along with companion pre-chemotherapy testicular primary tumors could inform 1) the origin and dif-
ferentiation site of metastatic teratomas, 2) mechanisms of platinum-resistance, 3) novel therapeutic
options for patients with unresectable teratomas. Methods:We performed integrated molecular analysis
for 16 primary germ cell tumors and 18 metastatic teratomas, 11 were matched tumor/metastasis
pairs. All teratomas in our cohort were collected after induction platinum-based chemotherapy. In ad-
dition to SNV analysis, we conducted a chromosomal copy number gain and loss analysis for selected
teratomas, matched primary tumors and primary teratomas from the TCGA. Results: Metastatic terato-
mas as well as their tumors of origin had low tumor mutation burden (0.65 and 0.47 accordingly).
Amongst 583 SNVs detected in the study cohort, only two (KRAS p.Gly12Asp and KRAS p.Gly12Val)
were previously described as oncogenic. Analysis of SNVs in proteins playing key roles in oncogenic
signaling [1] showed that TP53 and Ras pathways were the most affected in metastatic teratomas.
The majority of metastatic teratomas possess gain of 3p11.1 and loss of 10q26.3, 16p11.2,
19p13.2, 19q12 and 22q12.3 loci. Within 3p11.1 we did not identify any previously described onco-
drivers. However, 5 chromosomal loci with lost heterozygosity contained 16 previously annotated tu-
mor suppressor genes (15 protein coding and 1 microRNA, MIR199A1). Amongst those,
GADD45GIP1 inhibition (growth arrest and DNA-damage-inducible, gamma interacting protein 1) is
known for playing a role in cisplatin resistance through mechanism of cellular senescence [2]. Conclu-
sions: Metastatic teratoma in our cohort is characterized by low tumor mutational burden, recurring
copy number changes, and lack of recurring SNVs. Molecular insight of teratoma may inform disease
biology and treatment. References: Sanchez-Vega, Francisco et al. “Oncogenic Signaling Pathways in
The Cancer Genome Atlas.” Cell vol. 173,2 (2018): 321-337.e10. Nakayama, Kentaro et al.
“Nucleus accumbens-1/GADD45GIP1 axis mediates cisplatin resistance through cellular senescence
in ovarian cancer.” Oncology letters vol. 13,6 (2017): 4713-4719. Research Sponsor: The Dedman
Family Endowed Program for Scholars in Clinical Care at UT Southwestern.
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Biomarkers of gut microbial transfer and their association with cognitive impairment in
long-term survivors of testicular germ cell tumors.

Michal Chovanec, Katarina Kalavska, Jana Obertova, Patrik Palacka, Katarina Rejlekova, Zuzana
Sycova-Mila, Valentina De Angelis, Zuzana Orszaghova, Peter Lesko, Daniela Svetlovska, Beata
Mladosievicova, Jozef Mardiak, Michal Pastorek, Barbora Vlkova, Peter Celec, Michal Mego; Depart-
ment of Oncology, Comenius University and National Cancer Institute, Bratislava, Slovakia; Depart-
ment of Oncology, Faculty of Medicine, Comenius University and National Cancer Institute, Bratislava,
Slovakia; 2nd Department of Oncology, Faculty of Medicine, Comenius University and National Cancer
Institute, Bratislava, Slovakia; National Oncological Institute, Bratislava, Slovakia; National Cancer In-
stitute, Bratislava, Slovakia; 2nd Department of Oncology, Faculty of Medicine, Comenius University,
Bratislava, Slovakia; Translation Research Unit, Comenius University, National Cancer Institute, Brati-
slava, Slovakia; Comenius University, Bratislava, Slovakia; Faculty of Medicine, Comenius University,
Bratislava, Slovakia; Institute of Molecular Biomedicine, Faculty of Medicine, Comenius University,
Bratislava, Slovakia; Institute of Molecular Biomedicine, Facultz of Medicine, Comenius University,
Bratislava, Slovakia

Background: Survivors of testicular germ cell tumors (GCT) may suffer from long-term cognitive impair-
ment. We hypothesized that disruption of intestinal barrier during chemotherapy and/or radiotherapy
may be a contributing factor of cognitive dysfunction within the gut-blood-brain axis. Methods: GCT
survivors (N = 142) from National Cancer Institute of Slovakia completed the Functional Assessment
of Cancer Therapy Cognitive Function questionnaires during their annual follow-up visit at 9-year medi-
an (range 4-32). Biomarkers of gut microbial transfer and dysbiosis (GMT) high mobility group box-1
(HMGB-1), lipopolysaccharide (LPS), d-lactate and sCD14 were measured from peripheral blood ob-
tained during the same visit. Each questionnaire score was correlated with biomarkers of GMT. Survi-
vors were treated with orchiectomy only (N = 17), cisplatin-based chemotherapy (N = 108),
radiotherapy to the retroperitoneum (N = 11) or both (N = 6). Results: GCT survivors with higher sCD14
had worse cognitive function perceived by others (CogOth domain) (mean ± SEM; 14.6 ± 0.25 vs 15.4
± 0.25, p = 0.019), lower perceived cognitive abilities (CogPCA domain) (20.0 ± 0.74 vs 23.4 ±
0.73, p = 0.025) and lower overal cognitive function score (109.2 ± 0.74 vs 116.7 ± 1.90, p =
0.021). There were no significant cognitive declines associated with HMGB-1, d-lactate and LPS. Sur-
vivors treated with ≥ 400mg/m2 of cisplatin based chemotherapy had higher LPS (567.8 ± 42.7 vs
462.9 ± 51.9, P = 0.03). Survivors treated with chemotherapy + radiotherapy vs orchiectomy only had
non-significantly higher sCD14 (7279.9 ± 810.1 vs 5851.0 ± 481.7, P = 0.09). Conclusions: sCD14
may serve as a promising biomarker of cognitive impairment in long-term cancer survivors. While che-
motherapy and radiotherapy-induced intestinal injury may be the underlying mechanism, further re-
search using animal models and larger patient cohorts are needed to explore the pathogenesis of
cognitive impairment in GCT survivors. Research Sponsor: APVV-19-0411.
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Prognostic factors associated with malignant somatic transformation (MST) of germ
cell tumors (GCT) in a Mexican cohort: The experience of the Instituto Nacional de
Cancerolog�ıa, Mexico (NCIM).

Nora Sobrevilla-Moreno, Delia P�erez-Montiel, Diego L�opez-Macias, Diana Gonzalez-Rodriguez,
Pedro Sobrevilla-Calvo, Miguel Angel Alvarez Avitia; Instituto Nacional de Cancerolog�ıa, Mexico City,
Mexico; Instituto Nacional de Cancerologia, Mexico City, Mexico; Hospital Angeles del Pedregal, Mexi-
co, DF, Mexico

Background: MST is a rare entity defined as the development of somatic non-germ cell malignancies
within GCT, its incidence varies between 2.7% and 8.6% of GCT’s. Previously reported favorable prog-
nostic factors include synchronous diagnosis of MST and GCT, absence of non-pulmonary visceral me-
tastases (NPVM) and presence of rhabdomyosarcoma. Methods: Retrospective study to describe
prognostic factors of MST in GCT in a Hispanic population. Patients (pts) with diagnosis of MST from
2006 to 2019 were identified from the GCT database of the NCIM. Pts’ characteristics and outcomes
were collected from clinical charts and recorded. Overall survival (OS) was performed with the Kaplan
Meier (KM) method in the whole cohort and in patients with advanced disease (AD) (stage II and III).
Comparisons were calculated with the log-rank test for KM and Chi squared test for categorical factors.
Results: Seventy-one pts with MST were included in the overall population (OP). Non-seminoma
95.8%; testicular primary 97.2%; clinical stage (CS) I 32.4%, II 16.3%, III 49.3%; S2-S3 42.3%,
39.6% poor IGCCCG prognosis, 11.3% NPVM. Type of MST: 56.3% rhabdomyosarcoma (RMS),
21.1% spindle cell sarcoma, 12.7% PNET, 9.9% adenocarcinoma. 18.3% more than 1 MST histolo-
gy. Median follow-up: 43.8 months (m). For the OP, mOS 71.1m (95% CI 80.0 – 119.2). OS for CS I
have not been reached (NR). Forty-seven pts with AD were included, mOS 37m (95% CI 9.69 –

64.36). Characteristics associated with prognosis for OS for the OP and the AD cohorts are summa-
rized in table. Pts with AD and RMS had more frequently a synchronous tumor (87.5% vs 58.3%,
p=0.02) and absence of surgery for MST (70.8% vs 37.5%, p=.02). Conclusions: As far as we know,
this is the largest cohort of hispanic pts with MST. Prognostic factors differed between OP and AD co-
horts. Pts with MST and AD have a poor prognosis. Synchronous diagnosis of MST and presence of
rhabdomyosarcoma are adverse prognostic factors for AD pts. Further study with a larger population is
needed to verify these findings. Univariate analysis for OS. Research Sponsor: None.

Overall population (n=71) CS II-III population (n=47)

OS m (95% CI) P value OS m (95% CI) P value
CS I

CS II
CS III

NR <0.001 NR
43.8(34.6-52.9)
21.4 (0.00-46.2)

0.32
43.8(34.6-52.9)

21.4 (0.00-46.2)
S0-S1

S2-S3
S0-S1 (NR)

S2-S3 13.9 (7.6-20.2)
<0.001 45.7 (42.6-48.7)

13.9 (7.6-20.2)
0.06

N3
Yes
No

31.7 (4.1-59.3)
NR

0.001
31.7 (4.1-59.3)
45.4 (42.2-48.6)

0.58

Synchronous
Metachronous

NR 0.87 15.7 (6.84-24.6) 0.02
57.7 (0.00-127.9) 45.7 (26.9-64.4)

NPVM
Yes
No

11.8 (3.17-20.48)
<0.001

11.8 (3.17-20.48)
0.10

160.2 (16.1-304.2) 43.8 (32.2-55.4)
MST number of histologies

1 component
> 1 component

160.2 (15.9-304.4)
21.4 (11.9-30.8)

0.01 43.7 (32.4-54.9)
17.7 (8.45- 27.0)

0.21

RMS
Other histologies

71.1 (0.00-167.2)
90.0 ( NR )

0.39 13.9 (6.86 -21.0)
57.53 (30.0-76.0)

0.01
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A phase II trial evaluating the efficacy of cabozantinib in the treatment of patients with
refractory germ-cell tumors (GCT).

Jennifer King, S Dropcho, Sherry Beeler, Jessica Sastre, Nasser H. Hanna, Lawrence H. Einhorn,
Nabil Adra; Indiana University School of Medicine, Indianapolis, IN; Indiana University, Indianapolis,
IN; Indiana University Melvin and Bren Simon Cancer Center, Indianapolis, IN; Indiana University Si-
mon Comprehensive Cancer Center, Indianapolis, IN

Background: While the majority of patients with metastatic testicular cancer are cured with first-line
cisplatin-based chemotherapy, 20-30% of patients will relapse following initial treatment. Many will
still be cured with second and even third-line chemotherapy options, but there remains a need for new
therapeutic approaches for patients with relapsed/refractory disease. Cabozantinib is an oral tyrosine-
kinase inhibitor (TKI) with multiple targets including c-MET, VEGF, RET, and AXL. Testicular GCT
have low rates of somatic mutations, though have been shown to be associated with a gain of chromo-
some 7, a portion of which encodes c-MET. When hepatocyte growth factor (HGF) binds to its c-MET
receptor, cell proliferation, migration, invasion, and apoptosis escape occurs. In addition, compared to
normal testicular tissue, testicular GCT have been shown to have higher rates of VEGF expression.
Based on these findings, we proposed a phase 2 trial with cabozantinib in patients with relapsed/re-
fractory GCT. Methods: This phase II, single arm, open label trial with a Simon two-stage design is eval-
uating cabozantinib 60mg daily in patients with relapsed/refractory GCT. Eligible patients are adult
men and women with GCT (seminoma, non-seminoma, or ovarian GCT) that have progressed after first-
line cisplatin-based combination chemotherapy in addition to at least 1 salvage regimen and are con-
sidered incurable with standard therapies. Patients with primary mediastinal non-seminoma, late re-
lapse, and treated stable brain metastases are eligible. 12 patients will be enrolled initially in the first
stage of the Simon two-stage design. If at least one complete response (CR), partial response (PR), or
stable disease (SD) for ≥3 months is achieved, the trial will be deemed worthy of further investigation
and 9 additional patients will be enrolled. Patients will be treated daily with cabozantinib until time of
progression or unacceptable toxicity. Primary outcome is clinical benefit rate (proportion of CR, PR,
and SD for ≥3 months using RECIST 1.1, modified to include tumor markers, AFP and hCG). Second-
ary outcomes include objective response rate, progression-free survival, overall survival, and tolerability
and toxicity of cabozantinib. Exploratory evaluation of MET overexpression by IHC and amplification by
next generation sequencing in correlation with response will be performed. This study is currently en-
rolling patients. As of September 20, 2021, the prespecified goal for the Simon stage 1 has been met,
and 7 of planned 21 patients have enrolled. Clinical trial information: NCT04876456. Research
Sponsor: Exelixis.
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Randomized phase 2 trial of maintenance oral etoposide or observation following high-
dose chemotherapy for relapsed metastatic germ cell tumor.

Ryan Ashkar, Nabil Adra, Rafat Abonour, Mohammad Issam Abu Zaid, Christin I Snow, Nasser H.
Hanna, Lawrence H. Einhorn; Indiana University Melvin and Bren Simon Cancer Center, Indianapolis,
IN; Indiana University Simon Comprehensive Cancer Center, Indianapolis, IN; Indiana University Si-
mon Cancer Center, Indianapolis, IN

Background: High-dose chemotherapy (HDCT) and peripheral-blood stem-cell transplant (PBSCT) is ef-
fective salvage therapy in patients with relapsed germ-cell tumors (GCT). Utilizing HDCT and PBSCT
in the 2nd line setting, cures can be achieved in about 60% of patients with relapsed non-seminoma.
Maintenance daily oral etoposide after salvage therapy has been shown effective in inducing remis-
sions (J Clin Oncol 1995;13:1167-9). We evaluate the efficacy and safety of maintenance daily oral
etoposide after HDCT+PBSCT in patients with relapsed non-seminoma. Methods: This randomized
phase II open label trial is evaluating maintenance oral etoposide after HDCT+PBSCT. Eligible patients
are adults with metastatic non-seminomatous GCT who have progressive disease after first-line cisplat-
in-based combination chemotherapy. All patients will complete initial salvage with HDCT+PBSCT with
the carboplatin/etoposide Indiana protocol x2 tandem cycles. All patients should have normal or de-
clining tumor markers (AFP and/or hCG) at time of randomization and absence of progressive disease
on imaging. Adverse events from prior therapy, including hematologic toxicity, should be recovered to
grade≤2 at time of randomization. Randomization should occur within ≤16 weeks from time of the 2nd

cycle of HDCT. Patients with primary mediastinal non-seminoma are eligible. Patients with relapsed
pure seminoma are excluded. Patients are randomized in 1:1 ratio to receive maintenance etoposide
vs. standard of care surveillance post HDCT. Randomization will be stratified by platinum refractory
status defined as progression within 4 weeks of first-line chemotherapy (yes vs no). Patients random-
ized to treatment arm will receive oral etoposide 50mg/m2 daily for 21 consecutive days of 28 day
cycles. A total of 3 cycles will be delivered. Weekly labs including CBC w differential will be checked
to detect hematological toxicity. The primary objective is to compare the 12-month progression-free
survival (PFS) for maintenance etoposide vs observation in patients with relapsed non-seminoma post
HDCT. Secondary objectives include to assess the toxicity and tolerability of maintenance etoposide,
and 12-month overall survival. Exploratory analysis of the biomarker micro-RNA371 at time of random-
ization and correlation with disease progression/relapse will be performed. As of September 20, 2021,
5 of the total sample (N = 64) have been enrolled and randomized. Clinical trial information:
NCT04804007. Research Sponsor: philanthropist.
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