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*®Ga-PENTIXAFOR PET/CT Captures Superscan in Refractory
Multiple Myeloma

*Ga-PENTIXAFOR PET/BT Refrakter Multiple Miyelomada Stuper Scan Paternini
Gosterir
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Abstract

We present a case of a 40-year-old male with refractory multiple myeloma, assessed using #Gallium-PENTIXAFOR positron emission tomography/
computed tomography (¥*Ga-PENTIXAFOR PET/CT), revealing widespread and intense C-X-C motif chemokine receptor 4 (CXCR4) expression in
multiple osteolytic lesions across axial and appendicular skeletons, including bone marrow deposits. Despite undergoing autologous hematopoietic
stem cell transplantation and multiple lines of maintenance therapy, the patient experienced disease relapse and progression. The term “superscan”
typically refers to diffuse skeletal uptake in conventional bone scans, primarily seen in advanced metastatic cancers or metabolic bone diseases.
CXCR4, crucial for tumor growth and metastasis, binds C-X-C motif chemokine 12 (CXCL12) to promote cancer progression. PENTIXAFOR, a
CXCR4-targeted PET agent, facilitates imaging of such malignancies. While superscans using PET/CT are rare, our case underscores the utility of
%8Ga-PENTIXAFOR PET/CT in evaluating CXCR4 expression in multiple myeloma, highlighting its potential as a diagnostic and prognostic tool in
refractory disease management.

Keywords: PENTIXAFOR, C-X-C motif chemokine receptor 4, positron emission tomography/computed tomography, superscan, multiple myeloma

Oz

#Galyum-PENTIXAFOR pozitron emisyon tomografisi/bilgisayarli tomografi (*Ga-PENTIXAFOR PET/BT) kullanilarak degerlendirilen, kemik iligi
tutulumlar da dahil olmak Gzere aksiyel ve apendikiler iskeletlerde coklu osteolitik lezyonlarda yaygin ve yogun C-X-C motif kemokin reseptéri
4 (CXCR4) ekspresyonu gosteren, refrakter multipl miyelomlu 40 yasinda bir erkek hastayr sunuyoruz. Otolog hematopoietik kok hticre nakli ve
coklu idame tedavisine ragmen hastalik nliksetti ve progrese oldu. “stiper scan” terimi genellikle konvansiyonel kemik taramalarinda yaygin iskelet
tutulumunu ifade eder ve 6ncelikli olarak ileri metastatik kanserlerde veya metabolik kemik hastaliklarinda gortlir. TUumaér blylumesi ve metastaz
icin kritik Gneme sahip olan CXCR4, kanser ilerlemesini desteklemek icin C-X-C motif kemokin 12'ye (CXCL12) baglanir. CXCR4 hedefli bir PET ajani
olan PENTIXAFOR, bu tiir malignitelerin goriintulenmesini kolaylastirir. PET/BT kullanan slper scanler nadir olsa da, olgumuz *#Ga-PENTIXAFOR
PET/BT'nin multipl miyelomda CXCR4 ekspresyonunu degerlendirmedeki faydasini vurgulayarak, direncli hastalik yonetiminde tani ve prognoz
araci olarak potansiyelini vurgulamaktadir.
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Figure 1. %Gallium-PENTIXAFOR positron emission tomography/computed tomography (®Ga-PENTIXAFOR PET/CT)-maximum intensity projection
image (a), coronal and sagittal (b) and axial sections (c) showing diffuse intensely increased C-X-C motif chemokine receptor 4 (CXCR4) expression in
multiple osteolytic lesions throughout the visualised axial (including skull) and appendicular skeleton (including small bones of hands and feet) and
bone marrow deposits in a 40-year-old male, known case of multiple myeloma, with renal impairment. He underwent autologous hematopoietic
stem cell transplantation in 2021. Afterwards, he has been on multiple lines of maintenance therapy. He has had relapses and disease progression
despite continuing therapy. The term “Superscan” (also “beautiful bone scan”) is generally used for *™Technetium-methylenediphosphonate bone
scan when there is diffuse increased osseous activity noted in the bones, with reduced or faint visualisation of the bladder and kidneys. It is usually
seen in diffuse metastatic carcinoma of the prostate or in the setting of metabolic bone disease (e.g. hyperparathyroidism, osteomalacia, Paget's
disease, etc.). CXCR4 is a chemokine receptor, which is widely expressed in hematopoietic cells (1). The abnormal expression of which is associated
with tumor growth, dissemination, metastasis, and disease progression (2). CXCR4 binds specifically to C-X-C motif chemokine 12 (CXCL12) and
this CXCL12/CXCR4 axis is critical for tumour growth. PENTIXAFOR is a novel PET agent that binds with high affinity to CXCR4. Hence, it has been
useful in imaging multiple myeloma, myeloproliferative neoplasms, and aldosterone adenomas (3,4,5). It has been proven to show a greater extent
of disease involvement than '®F-fluorodeoxyglucose ("®F-FDG)(3). A recent study by Chen et al. (6), demonstrated similar findings, demonstrating the
ability of ®Ga-PENTIXAFOR to more effectively predict disease progression (progression-free survival) in newly diagnosed multiple myeloma patients
than "8F-FDG. These developments have paved the way for possible use of alternative therapeutic strategies such as '”’[Lu]Pentixather for managing
relapsed and refractory multiple myeloma in the future. Few superscans have been reported using PET/CT, but we found only two cases for multiple
myeloma - one with fluorodeoxyglucose and one with PENTIXAFOR (7,8).
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