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A 56-year-old woman with new-onset aphasia and mood changes was diagnosed 
with a left temporal mass. The surgery was done. She was referred for a trial of 
post-operative study of in vivo evaluation of CXCR4 expression using [68Ga]Ga-
Pentixafor (Pars-CixaforTM) PET/CT in high-grade glioma. The imaging from the 
brain revealed no evidence of tumoral remnant. Furthermore, the patient 
represented positive COVID-19 PCR about 4 weeks prior to the study. 
Surprisingly, mild diffuse uptake was noted in the base and periphery of both 
lungs with ground glass opacities (GGO) and consolidations (SUVmax = 2.60) with 
CXCR4-avid hilar lymph nodes (SUVmax up to 3.42). 
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INTRODUCTION 

CXCR4 (a G-coupled protein) is one of the C-X-C 
motifs-based chemokine family that served as a 
pathway in cell signaling and communication 
between stroma and tumoral/non-tumoral cells [1]. 
[68Ga]Ga-Pentixafor PET/CT evaluates in vivo over-
expression of this protein in various cancers 
especially in high-grade glioma [2, 3]. Expression is 
usually low or negligible in the non-malignant cells 
except WBCs and monocytes [4].  

CASE PRESENTATION  

A 56-year-old woman with a history of new-onset 
aphasia and recent mood changes was diagnosed 
with a left temporal mass (3 × 3 × 1 cm). After 
surgical resection, the diagnosis of anaplastic 
oligodendroglioma (WHO grade III) was made. She 
was referred for a trial of post-operative evaluation 
of CXCR4 expression using [68Ga]Ga-Pentixafor 

(Pars-CixaforTM) PET/CT since high-grade glioma 
highly expresses this protein. Radio-labeling was 
done under GMP regulations via a fully-automated 
labeling module with 68Ga eluted from PARS-
GalluGEN 68Ge/68Ga generator. Imaging was 
performed on a 6-slice dedicated PET/CT scanner 60 
minutes post-injection of 149.11 MBq (4.03 mCi) of 
[68Ga]Ga-Pentixafor. Diagnostic CT acquisition (120 
Kv, 240mAs, slice thickness 3 mm, 512×512 matrix 
size, increment of 30 mm/s, rotation time of 0.5s, 
and pitch index of 0.55) was made with no contrast, 
followed by one-FOV PET imaging.  

DISCUSSION 

The skull and brain images only revealed evidence of 
surgical manipulation and previous craniotomy with 
calcification within the left temporal lobe with no 
CXCR4 avidity suggestive of no tumor remnant 
(Figure 1A). 

 

 
Fig 1. [68Ga]Ga-Pentixafor PET/CT; A) Brain, No evidence of tumoral remnant, B) Pentixafor uptake (SUVmax 3.42) evident in the 
mediastinum corresponding to hilar lymph nodes, C) Mild diffuse uptake (SUVmax up to 2.60) in the basal and peripheral zones of 
both lungs with ground glass opacities (GGO) and consolidations 

The acquisition was continued in whole-body mode 
(less head) regarding study design (Figure 2A). Of 
note, the patient experienced COVID-19 infection 
with a positive PCR ~4 weeks before the scan. 
Interestingly, two foci of increased CXCR4 uptake 
(SUVmax up to 3.42) were evident in the 
mediastinum corresponding to hilar lymph nodes 
(Figure1B and Figure 2C). Furthermore, mild diffuse 

uptake (SUVmax up to 2.60) was scattered in both 
lungs prominently in the basal and peripheral zones 
with ground glass opacities (GGO) and 
consolidations in the CT component of the study 
(Figure 1C and Figure 2B) corresponding to the 
acquired lung HRCT outside the facility, lately (Figure 
3). 
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Fig 2. [68Ga]Ga-Pentixafor PET/CT; A) MIP, B) an example of GGO avid [68Ga]Ga-Pentixafor in the periphery of the left Apico-posterior 
segments of the upper lobe. C) Three consecutive PET/CT slices showing bilateral hilar lymph nodes with Pentixafor avidity 

 

 

Fig 3. Lung HRCT slices depicted scattered ground-glass opacities (GGO) and consolidations at different levels which confirm the 
COVID involvement pattern 

 

CONCLUSION 

Mild diffuse uptake in the basal and peripheral 
zones of both lungs corresponding to GGO and 
consolidations which are of the most common 
patterns of COVID-19 lung involvement [5]. It is 
known that inflammatory monocytes overexpress 
CXCR4 during COVID-19 infection [6, 7]. Although 
Pentixafor-avid GGOs are previously reported in 
cryptococcal infection [8], to the best of our 
knowledge, it is not yet reported in COVID-19 lung 
involvement. 

REFERENCES 

1. Mortezaee K. CXCL12/CXCR4 axis in the 
microenvironment of solid tumors: A critical mediator of 
metastasis. Life Sci. 2020 May 15;249:117534. 

2. Jacobs SM, Wesseling P, de Keizer B, Tolboom N, Ververs 
FFT, Krijger GC, Westerman BA, Snijders TJ, Robe PA, van 
der Kolk AG. CXCR4 expression in glioblastoma tissue and 
the potential for PET imaging and treatment with 
[68Ga]Ga-Pentixafor /[177Lu]Lu-Pentixather. Eur J Nucl 
Med Mol Imaging. 2022 Jan;49(2):481-491.  

3. Lapa C, Lückerath K, Kleinlein I, Monoranu CM, 
Linsenmann T, Kessler AF, Rudelius M, Kropf S, Buck AK, 
Ernestus RI, Wester HJ, Löhr M, Herrmann K. (68)Ga-
Pentixafor-PET/CT for imaging of chemokine receptor 4 



[68Ga]Ga-Pentixafor uptake in COVID-19 infection 

 Roustaei H. et al. 

 

104 

 

expression in glioblastoma. Theranostics. 2016 Jan 
25;6(3):428-34.  

4. Kircher M, Herhaus P, Schottelius M, Buck AK, Werner RA, 
Wester HJ, Keller U, Lapa C. CXCR4-directed theranostics 
in oncology and inflammation. Ann Nucl Med. 2018 
Oct;32(8):503-511. 

5. Zarifian A, Ghasemi Nour M, Akhavan Rezayat A, 
Rahimzadeh Oskooei R, Abbasi B, Sadeghi R. Chest CT 
findings of coronavirus disease 2019 (COVID-19): A 
comprehensive meta-analysis of 9907 confirmed patients. 
Clin Imaging. 2021 Feb;70:101-110.  

6. Juengling FD, Maldonado A, Wuest F, Schindler TH. 
Identify. Quantify. Predict. Why immunologists should 

widely use molecular imaging for Coronavirus disease 
2019. Front Immunol. 2021 May 13;12:568959.  

7. Wen W, Su W, Tang H, Le W, Zhang X, Zheng Y, Liu X, Xie 
L, Li J, Ye J, Dong L, Cui X, Miao Y, Wang D, Dong J, Xiao C, 
Chen W, Wang H. Immune cell profiling of COVID-19 
patients in the recovery stage by single-cell sequencing. 
Cell Discov. 2020 May 4;6:31.  

8. Pan Q, Luo Y, Cao X, Li J, Li F. Pulmonary cryptococcosis 
accidentally detected by 68Ga-Pentixafor PET/CT in a 
patient with multiple myeloma. Clin Nucl Med. 2020 
May;45(5):423-425.  

 


