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INTERESTING IMAGE

77Lu-PSMA Therapy for Metastatic Testicular
Mixed Germ Cell Tumor

Duygu Has Simsek, MD,* Caner Civan, MD,* Meltem Ekenel, MD,
Serkan Kuyumcu, MD,* and Yasemin Sanli, MD*

Abstract: Prostate-specific membrane antigen (PSMA) overexpression in
various tumors are demonstrated in both in vitro and in vivo studies.
Prostate-specific membrane antigen—directed radionuclide therapies are gen-
erally used in prostate cancer and could be also useful in PSMA-avid other
malignancies. Herein, we present a case of a 46-year-old male patient who
had progressive metastatic testicular mixed germ cell tumor, despite repeated
operations and treatments. ®*Ga-PSMA PET/CT was performed to assess
eligibility for '”’Lu-PSMA therapy. Patient had intense PSMA uptake in
metastatic lesions, and '”’Lu-PSMA has been given to control of disease.
However, a-fetoprotein level progressed, and mixed therapy response was
detected in ®*Ga-PSMA PET/CT.

Key Words: %8Ga-PSMA, '""Lu-PSMA, mixed germ cell tumor, testis cancer
(Clin Nucl Med 2021;00: 00-00)

Received for publication October 7, 2020; revision accepted January 10, 2021.

From the *Department of Nuclear Medicine, Istanbul Faculty of Medicine, and
fDepartment of Medical Oncology, Institute of Oncology, Istanbul University,
Istanbul, Turkey.

Conflicts of interest and sources of funding: none declared.

Correspondence to: Duygu Has Simsek, MD, Department of Nuclear Medicine,
Istanbul Faculty of Medicine, Istanbul University, 34093 Fatih, Istanbul,
Turkey. E-mail: dr.duyguhas@hotmail.com.

Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.

ISSN: 0363-9762/21/0000-0000

DOI: 10.1097/RLU.0000000000003563

Clinical Nuclear Medicine ¢ Volume 00, Number 00, Month 2021

10.

REFERENCES

. Friedlander TW, Small E. Testicular cancer. In: Abeloff’s Clinical Oncology.

Philadelphia, PA: Elsevier; 2020:1442-1467.¢1445.

. Chieffi P, De Martino M, Esposito F. New anti-cancer strategies in testicular

germ cell tumors. Recent Pat Anticancer Drug Discov. 2019;14:53-59.

. Kuyumcu S, Has-Simsek D, Iliaz R, et al. Evidence of prostate-specific

membrane antigen expression in hepatocellular carcinoma using
%8Ga-PSMA PET/CT. Clin Nucl Med. 2019;44:702-706.

. Shetty D, Loh H, Bui C, et al. Elevated ®®*Ga prostate-specific membrane

antigen activity in metastatic non—small cell lung cancer. Clin Nucl Med.
2016;41:414-416.

. Kabasakal EDL, Kanmaz MHB. ®*Ga-PSMA PET/CT imaging of metastatic

clear cell renal cell carcinoma. Eur J Nucl Med Mol Imaging. 2014;41:
1461-1462.

. Chang SS, Reuter VE, Heston W, et al. Five different anti—prostate-specific

membrane antigen (PSMA) antibodies confirm PSMA expression in
tumor-associated neovasculature. Cancer Res. 1999;59:3192-3198.

. Kinoshita Y, Kuratsukuri K, Landas S, et al. Expression of prostate-specific

membrane antigen in normal and malignant human tissues. World J Surg.
2006;30:628-636.

. de Vries LH, Lodewijk L, Braat AJAT, et al. ®*Ga-PSMA PET/CT in radioactive

iodine-refractory differentiated thyroid cancer and first treatment results with
""Lu-PSMA-617. EJNMMI Res. 2020;10:1-8.

. Has Simsek D, Kuyumcu S, Agaoglu FY, et al. Radionuclide therapy with

""Lu-PSMA in a case of metastatic adenoid cystic carcinoma of the parotid.
Clin Nucl Med. 2019;44:764-766.

Kumar A, Ballal S, Yadav MP, et al. '7"Lu-/*Ga-PSMA theranostics in
recurrent glioblastoma multiforme: proof of concept. Clin Nucl Med.
2020;45:e512—e513.

www.nuclearmed.com | 1

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
This paper can be cited using the date of access and the uniqgue DOI number which can be found in the footnotes.


mailto:dr.duyguhas@hotmail.com
www.nuclearmed.com

Has Simsek et al Clinical Nuclear Medicine o Volume 00, Number 00, Month 2021

F

* 1 x
€
‘
-

FIGURE 1. A 46-year-old man who had progressive metastatic testicular mixed germ cell tumor consisting of immature
teratoma and yolk sac carcinoma was referred to our clinic for prostate-specific membrane antigen (PSMA)—directed radionuclide
therapy. Patient had received several treatments for metastatic disease including different chemotherapy protocols, local
radiotherapies, mediastinal/retroperitoneal lymph node dissections, and autologous bone marrow transplantation repeated
twice due to the refractory disease within 16 years. After failure of all treatments, the patient underwent *3Ga-PSMA PET/CT to
determine eligibility for radionuclide treatment with '”’Lu-PSMA as a theranostic approach. Bone (A-G: black arrows, F: white
arrow) and liver (B, C: black arrows) metastases had intense uptake, whereas lymph node metastases on the neck (A: black thin

arrows) and mediastinum (E: black thin arrow) had moderate uptake and lung metastases (D, E) had mild to intense uptake
(black arrows) or no PSMA avidity (white arrows) on ®Ga-PSMA PET/CT. '”7Lu-PSMA was planned to control progressive disease.
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FIGURE 2. '"’Lu-PSMA 7.5 GBq was given to the patient (Ia—fetoprotein: 38,669 ng/mL), and posttherapy imaging was
performed 48 hours after the intravenous administration of '”/Lu-PSMA. Adequate uptakes were detected in metastatic lesions
on whole-body posttherapy images (A, B) similar to pretreatment °Ga-PSMA PET/CT. The patient well tolerated the treatment
without any adverse effects. However, in follow-up at month 1, a-fetoprotein level progressed to 62,600 ng/mL, and
8Ga-PSMA PET/CT was planned.
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FIGURE 3. Posttreatment °Ga-PSMA PET/CT (B, D, F, H) showed anatomic progression, mostly in the liver (C, D: black arrows),
lung (E, F: black arrows), and bone metastases (A, B, G, H: black arrows) compared with pretreatment 68Ga-PSMA PET/CT

(A, C, E, G), despite the PSMA uptake of metastatic lesions with intense PSMA uptake regressed after therapy. Moreover, new
PSMA-negative lung lesions (F) were detected. Because of the anatomic progression and increased a-fetoprotein level, a
second cycle of '””Lu-PSMA was not considered, and the patient was referred to medical oncology department for palliative
therapies. Testicular neoplasms containing nonseminoma features show worse prognosis than pure seminoma.' Most
testicular germ cell tumors have been successfully treated in last decades; 10% to 20% of patients with metastatic disease cannot
reach a complete and durable remission because of the incomplete response and/or a tumor relapse.? Increased PSMA uptake

is demonstrated in various tumors on %8Ga-PSMA PET/CT because of the PSMA overexpression and/or neovasculature of
malignant neoplasms.=> Metastatic mixed germ cell tumor is also one of the PSMA-overexpressing tumors reported in in vitro
studies.®” '7“Lu-PSMA treatment for nonprostatic malignancies has been demonstrated in selective patients as a safe theranostic
approach in literature.®~'° Based on these encouraging results, we applied '”’Lu-PSMA therapy to the patient for control of
progressive metastatic mixed germ cell tumor. Des79ite the adequate PSMA uptake of tumors, a-fetoprotein level and tumor sizes
progressed within 1 month both after 1 cycle of '”/Lu-PSMA, even if the PSMA uptake of lesions mostly regressed on PET/CT.
In conclusion, ®®Ga-PSMA PET/CT seems to be useful for detection of testicular mixed germ cell tumors, whereas the effectiveness
of '7’Lu-PSMA treatment is not evident for these patients with highly aggressive tumor biology.
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