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2mTe.3PRGD2 for Integrin Receptor Imaging of Lung
Cancer: A Multicenter Study

Zhaohui Zhu!, Weibing Miao?, Qianwei Li*, Haojie Dait, Qingjie Ma®, Feng Wang®. Aiming Y:
Xiaona Jing'. Sha Liu'. Jiyun Shi¥, Zhaofei Liu®, Zhoushe Zhao?. Fan Wang®, and Fang Li'

27, Bing Jia%,
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Nuctear Medicine, the 1t Affiliated Hospital of Fujian Medical University, Fuzhou,
China: "Deparment of Nuclear Medicin est Hospital of the Third Military Medical University, Chongging, China:
“Department of Nuclear Medicine. Beijing Tongren Hospital. Beijing. China: *Department clear Medicine. China-Japan Union
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Koy Words: “<Tc-3PRGD2; integrin ayBs: lung cancer;
29mTc-3PRGD2 Is a new SPECT tracer targeting Integrin ayfi; ~Multicenter study; SPECT

receptor for detecting tumors, imaging angiogenesis, and eval-  J Nucl Med 2012; 53:716-722

uating tumor response to therapy. A multicenter study was de-  DOI: 10.2967/jnumed.111.098988

signed to investigate the efficacy of *Tc-3PRGD2 for the
evaluation of patients with lung cancer. Methods: Seventy pa-
tients (51 men, 19 women; mean age * SD, 63 = 9 y) with a
sanpuctad L lesion aod For whoe definite patholog dag:
nosis was finally obtained (malignant, n = 58; benign, n = 12)
went reonited from 6 cenbars, Wil e=body plasar sosniing snd. ns were revealed as an oot family of
chest SPECT were performed at 1 and 4 h, respectively, after transmembrane receptors about . they have been
intravenous injection of 11.1 MBa/kg (0.3 mCi/kg) of mTe-  widely studied and are found to pl essential roles in an-
3PRGD2. The images were read in consensus by 6 experienced  giogenesis and tumor metastasis because they are mainly
nuclear medicine physicians masked to the source, history, and  involved in the cell-cell and cell-matrix interactions (/)

A The (T/B) ratios 0 orin ayBs is an important member of this receptor fam
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were calculated for semiquantitative analysis. A Student ! test
was used for statistical analysis, and a P value less than 0.05
was considered significant. Results: With low *"Tc-3PRGD2
background in the lungs and mediastinum. most lung malignan-
cies were prominent on the 1-h images (T/B ratio, 1.65 =+ 0.47
for the planar Imaging and 2.78 + 1.52 for SPECT). The T/B
ratios were significantly lower in the benign lesions (P < 0.05).
analysis and could
reach 93%-97% in visual analysis when considering the volume
effect, necrosis, and metastasis. However, the specificity was
only 58%-67%. Most lymph node and bone could

ily and cxpressed preferentiall
cells and the activated endothel

on various types of tumor

cells of wmor angiog:

esis but not at all or very little on the quiescent vess.
and other normal cells (2,3). There
ming a valuable target for diagnosis and
ant wmors (4,5)

The tripeptide sequence of arginine
(RGD) can specifically bind to the integrin avBs receptor
(6.7). ¢ gly. a variety of radiolabeled RGD-based

also be detected. Conclusion: **"Tc-3PRGD2 imaging at 1 h is
sensitive for the detection of lung cancer, meriting further in-
vestigation of ¥ Tc-3PRGD2 as a novel clinical tracer for integ-
rin receptor imaging.
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peptides have been developed for noninvasive im:
integrin a B expression via PET or SPECT (8 /7» Among
all the RGD radiotracers stud
RGD and 'SF-AHI11585, h
clinical wials. The results demonstrated that both radio-
tracers allowed the specific im:
wmors, and the tumor uptake correlated well with the
expression of integrin a,Bs in both animal models and
patients (9-14). The “*"Tc-labeled RGD peptides for
S| are rarc! nd fewer peptides have be
translated into clini use. YIMTe-NC100692, a *
labeled cyclic peptide that contains @ monomer
tripeptide sequ

ng of various types of

e

for detection of br
(16.17). Recently

Negative and positive whole-body scans of 99mTc-
3PRGD2. (A-D) Anterior and posterior whole-body images at 1 h
(A and B) and 4 h (C and D) of 75-y-old man with low °°"Tc-3PRGD2

716 THE JOURNAL OF NUCLEAR MEDICINE * Vol. 53 « No. 5 = May 2012

uptake in chronic inflammation lesion at right upper lung (T/B, 1.1)
and enlarged lymph nodes in mediastinum. (E-H) Anterior and pos-
terior whole-body images at 1 h (E and F) and 4 h (G and H) of 57-y-
old woman with lung adenocarcinoma at right middle lobe (T/B, 2.4),
accompanied by mediastinal and left supraclavicular lymph node
involvement and extensive bone metastases.
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S8MTe_3PRGD2, a new
SPECT tracer that targets
integrin xvB3 receptor, is
sensitive for the detection of
lung cancer, according to a
study published in the May
issue of The Journal of
Nuciear Medicine.

I o

Zhaohui Zhu, MD, of the department of nuclear medicine of Peking
Union Medical College in Beijing, and colleagues devised a

multicenter study fo examine the efficacy of **"Tc-3PRGD2 in the
evaluation of patients with lung cancer. Integrin xvB3 receptor is
expressed preferentially on various types of tumor cells and activated
endothelial cells of tumor angiogenesis, and has emerged as a target
for diagnosis and treatment of malignant tumors, according to the
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based SUVs from the two modalities. PET/MR with T1- CT for angi is i i in 42
weighted and T2-weighted sequences
PET/CT in the anatomical correlation of the lesions largest prospective study comparing clinical integrin recep-

pati with lung
performed better than cancer [28]. To the best of our knowledge. this is the

« £ I PR £ LB 8 99mTe-3PRGD2 Y
BORTEEB®RSSF-FDG/PET
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Austria (2.8740.3 vs. 2.7240.5; p=0.005), which was mainly a

BEDG—HBHL....

result of better allocation of the lesions in the pelvis as
well as in bone (Fig. 16).In patients with elevated PSA and
negative previous biopsies, ''C-choline PET/MR is suitable
tion and might be helpful in guiding
biopsy in patients with PC. More and recent data have
already been published [26]
er et al (Ludwi
ranked paper re
hy (PEM) imaging patients with breast cancer [27].
He stated that this new method would reduce the need for
biopsies during clinical follow-up. Due to an
resolution of 1.6 mm, PEM showed a higher
(+5 %) and PPV (+14 %) than MRI in patients.
the clinical point of view we could expect a redu
the number of biopsies and re-examinations during clinical
follow-up because PEM i flected by tumour type.
hormonal status and bre nsity. Further details are
ble (NIH grant 5R44CA103102).

Jin et al. (Peking University, China) presented a com-
parison of "™ Tc-3PRGD2 SPECT/CT and '*F-FDG PET/

for quantitative evalu

Germany) presented a

tor imaging with **"Tc.3PRGD?2 and '"F-FDG PET im-
aging. The new SPECT tracer was found to be as effec-
tive as FDG. All 36 malignant lung lesions were definitely
detected by “?"Te-3PRGD2 SPECT/CT with tumour-to-
background ratios of 5.5+3.0. Moreover, ***Tc-3PRGD2
uptake showed a good correlation with integrin ov3
receptor expression and microvessel density. Furthermore,
in the differentiation of benign from malignant lesions,
FDG-positive LN were found to be negative by *™Tc-
3PRGD2 SPECT/CT (Fig. 17). This new method may
provide the possibility to evaluate anti-angiogenesis thera-
py in further studies. The most recent data have already
been published [29].

Boers-Sonderen et al. (Nijmeg, The Netherlands)
presented a phase I study in patients with ovarian, endometrial
t cancer investigating the use of '"F-FDG PET for
svaluation of response to treatment with temsirolimus and
pegylated liposomal doxorubicin. Unfortunately, the
did not me umber of ncluded in t
[30]. Nevertt s, they reported r kable ch
mour metabolism and early response rates in these tumour
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Y 99MTc-3PRGD2 SPECT/CT and '®F-FDG PET/CT
in differentiation of lung lesions (79 Is) and lymph nodes (304 rs)
‘U . Positive
ocation Exams - Sensitivity Specificity Accuracy PPV* NPV *
criteria
o »™Tc-3PRGD2 o 0 0 0 0
%\ T T/B>4.4 64.6% 64.3% 64.6% 82.4% 29.0%
L g lesions
BE.FDG PET /CT T/B>8.0 76.9% 64.3% 74.7% 90.9% 37.5%
»™Tc-3PRGD2 o . o o o
SPECT/CT T/B>1.2 88.3% 94.6% 89.4% 99.2% 64.6%
Lymph
nodes
'8F-FDG PET/CT T/B>1.6 90.7 % 75.0% 87.8% 94.1% 64.6%

ERBEERICHEI S HE, “MTc-3PRGD2/SPECTEL8FDG/PETEFME
Tin et al Radioloavy 2016 281:052-OARA
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gtz 5 ."HL-GO NanoPET, 15min acq NanoSPECT, 25 min acq
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Clin Cancer Res, 1998, 4(2):407-410.
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PD-1/PD-L 1% #3477

PD-L1 binds to PD-1 and inhibits
T cell killing of tumor cell

Tumor cell

PD-L1 3
Antigen
T cell receptor
PD-1 <

Blocking PD-L1 or PD-1 allows
T cell killing of tumor cell

Tumor cell
death

PD-L1

Anti-PD-L1
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9mPTe-MY1523 imaging of MC38 tumor model
with different protein concentration

15 nmol SPECT Quantification
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Anti PD-L1 treatment
IP 200 ug/nlice

. : X 1000 IU IENy or PBS*5 times
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Tumor inoculation 1

SPECT/CT scan (n = 4)
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| Flow cytometry (n = 5)
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MC38 model (sensitive to aPD-L1 therapy)
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s § — PBS
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= — IFNy
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= ¢ = 0 T T 1
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