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In multiple myeloma, C-X-C motif che-
mokine receptor 4 (CXCR4) plays a piv-
otal role in cell migration, bone marrow
infiltration, and resistance to therapy (1).
Recently, CXCR4-directed theranostics
has increasingly aroused clinical interest in
the management of multiple myeloma, as
CXCR4-directed PET/CT has proven a
versatile tool both for detecting intra- and
extramedullary manifestations (2,3) and for
selecting patients who might benefit from
chemokine receptor–directed therapy (4,5).
A 63-y-old woman with relapsed multiple

myeloma was referred for further diagnostic
work-up. After tandem autologous stem cell
transplantation and maintenance therapy with
lenalidomide, the patient experienced full-
blown recurrence with disseminated intrame-
dullary (90% infiltration of the bone marrow)
and hepatic, renal, and cutaneous manifesta-
tions (as documented by [18F]FDG PET/CT
and CD138 immunohistochemistry of a bone
marrow biopsy [Fig. 1A]). Subsequently,
treatment with daratumumab, bortezomib, and
dexamethasone was initiated. However, 3 wk
later, rapid further disease progression with
multiple new intramuscular and cutaneous
lesions was noticed. Therapy was changed to
carfilzomib, cyclophosphamide, and dexa-
methasone, but only exerted a good response
of intramedullary multiple myeloma (with a
reduction of malignant plasma cells to
10%) and the renal manifestation.
Consequently, the possibility of CXCR4-

directed endoradiotherapy was assessed.
Whole-body imaging with the novel tracer

[99mTc]Tc-N4-L6-CPCR4 ([99mTc]Tc-PentixaTec) was performed,
demonstrating marked receptor expression of the cutaneous and intra-
muscular lesions (Fig. 1B). Histopathology of a cutaneous nodule on
the right upper thigh confirmed infiltration by CXCR4-positive malig-
nant clonal plasma cells (Fig. 1C).
Given the increasing clinical interest in noninvasive, in vivo

CXCR4 visualization, [99mTc]Tc-PentixaTec as a receptor ligand

FIGURE 1. (A) Maximum-intensity projection of [18F]FDG PET/CT (218 MBq, 60min after injection),
showing extensive CD138-positive intramedullary as well as hepatic, renal, and cutaneous (arrows)
extramedullary lesions. Treatment with daratumumab, bortezomib, and dexamethasone was initiated.
However, clinical progression with emergence of multiple new cutaneous lesions was noticed 3 wk
later. (B) Subsequent planar whole-body scintigraphy with [99mTc]Tc-PentixaTec (470 MBq, 60min
after injection) depicts extensive CXCR4-positive cutaneous, subcutaneous, and intramuscular lesions
(in contrast to good response of intramedullary multiple myeloma as proven by CD138 immunohisto-
chemistry). (C) Immunohistochemistry staining of CD138 and CXCR4 of a subcutaneous lesion of thigh
(black arrow, B) confirms marked chemokine receptor expression of nearly all malignant plasma cells.
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for use in conventional imaging with its lower costs and general
availability might prove an interesting alternative to CXCR4-
targeting PET vectors.

DISCLOSURE

No potential conflict of interest relevant to this article was reported.

REFERENCES

1. Alsayed Y, Ngo H, Runnels J, et al. Mechanisms of regulation of CXCR4/SDF-1
(CXCL12)-dependent migration and homing in multiple myeloma. Blood. 2007;
109:2708–2717.

2. Lapa C, Schreder M, Schirbel A, et al. [68Ga]pentixafor-PET/CT for imaging of che-
mokine receptor CXCR4 expression in multiple myeloma: comparison to [18F]FDG
and laboratory values. Theranostics. 2017;7:205–212.

3. Pan Q, Cao X, Luo Y, Li J, Feng J, Li F. Chemokine receptor-4 targeted
PET/CT with 68Ga-pentixafor in assessment of newly diagnosed multiple mye-
loma: comparison to 18F-FDG PET/CT. Eur J Nucl Med Mol Imaging. 2020;
47:537–546.

4. Lapa C, Herrmann K, Schirbel A, et al. CXCR4-directed endoradiotherapy induces
high response rates in extramedullary relapsed multiple myeloma. Theranostics.
2017;7:1589–1597.

5. Herrmann K, Schottelius M, Lapa C, et al. First-in-human experience of CXCR4-
directed endoradiotherapy with 177Lu- and 90Y-labeled pentixather in advanced-
stage multiple myeloma with extensive intra- and extramedullary disease. J Nucl
Med. 2016;57:248–251.

164                                                    


