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Flrst CI|n|caI Experience With [°8Ga]Ga-FAPI-46-PET/CT Versus
['®F]F-FDG PET/CT for Nodal Staging in Cervical Cancer

SIntroduction: In several solid tumors, fibroblast activation protein (FAP) is
overexpressed by cancer-associated fibroblasts in the tumor microenviron-
ment. Preliminary evidence suggests that detection and staging are feasible
with PET/CT imaging using [**Ga]-radiolabeled inhibitors of FAP also in
cervical cancer (CC). Our study aims to explore the accuracy of [**Ga]
Ga-fibroblast activation protein inhibitor (FAPI)-46 PET/CT and ['®F]F-
FDG PET/CT compared with histopathological results of surgical lymph
=node (LN) staging before primary chemoradiation.

Methods: Seven consecutive women with treatment-naive and biopsy-proven
ocally advanced CC underwent both whole-body [*®Ga]Ga-FAPI46- and
8FIF-FDG PET/CT, for imaging nodal staging before systematic laparoscopic
ymphadenectomy of the pelvic and para-aortic region. Location and number of
suspicious LNs in PET imaging were recorded and compared with the results of
istopathological analysis, including immunohistochemical staining for FAP.

5]0NU/WO° MM S[euINol//:dny wolj papeojumod

OFZLNAHOGNYE Aa pe

1TWNOTZTARYHJSS

2

8/ +AWAOANOMNBRAAAAVO/FIAEIDTIASALLAIPOOAEIEAHION/ADAUMYTXOM
wJe

yiei+eyN,

Received for publication September 21, 2022; revision accepted October 5, 2022.

rom the *Department of Radiation Oncology, Cyberknife and Radiotherapy,
University Hospital Cologne; fDepartment of Nuclear Medicine, Faculty
of Medicine and University Hospital Cologne, University of Cologne; fIn-
stitute for Pathology, University Hospital of Cologne, Cologne; §German
Center for Neurodegenerative Diseases (DZNE), Bonn-Cologne; ||Institute
of Neuroscience and Medicine (INM-2), Molecular Organization of the
Brain, Forschungszentrum Jiilich; and §Department of Special Operative and
Oncologic Gynecology, Asklepios-Clinic Hamburg-Altona, Asklepios Hospi-
tal Group, Hamburg, Germany.

Conflicts of interest and sources of funding: The authors have no conflicts of
interest to declare. This study has been supported by SOFIE by the
provision of precursors for FAPI synthesis. A.D. discloses research support
from Siemens Healthineers, Life Molecular Imaging, GE Healthcare, AVID
Radiopharmaceuticals, SOFIE and Eisai; Speaker Honorary and/or Advisory
Boards fees from Siemens Healthineers, Sanofi, GE Healthcare, Biogen,
Novo Nordisk; Invicro Stock from Siemens Healthineers, Lantheus Holding,
and a patent pendmg for '"F-PSMA7 (PSMA PET imaging tracer).

All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki Declaration and its later
amendments or comparable ethical standards. Informed consent to undergo
imaging and RT was obtained from all individual participants included in
the study. The local institutional review board waived requirement to obtain
consent for retrospective data analysis.

Authors Contributions: S.W., K.S.R., JW., K.C,, PL., M.T., D.A.-B. and C.K.
collected data. K.S.R., JW., L.vH., CK. and A.D. interpreted imaging data.
B.S.-M. performed histopathological analysis and staining. K.S. and T.F.
supervised FAP synthesis and application and carefully read the manuscript.
S.W., ChrK. and S.M. interpreted data and drafted the manuscript. All authors
carefully revised and approved the final version of the manuscript.

Correspondence to: Simone Wegen, MD, Department of Radiation Oncology,
Cyberknife and Radiotherapy, University Hospital Cologne, Kerpener Str.
62, 50937 Cologne, Germany. E-mail: simone.wegen@uk-koeln.de.

Copyright © 2023 The Author(s). Published by Wolters Kluwer Health, Inc. This
is an open-access article distributed under the terms of the Creative Commons
Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND),
where it is permissible to download and share the work provided it is properly
cited. The work cannot be changed in any way or used commercially without
permission from the journal.

ISSN: 0363-9762/23/4802—-0150

DOI: 10.1097/RLU.0000000000004505

€202/92/90 uo

KouOIWXVOHlsuﬁz_g

150 | www.nuclearmed.com

Simone Wegen, MD,* Katrin Sabine Roth, MD, 1 Jasmin Weindler, MD, 1 Karina Claus, MD, *
Philipp Linde, MD,* Maike Trommer, MD,* Dennis Akuamoa-Boateng, MD,* Lutz van Heek, MD, 71
Christian Baues, MD,* Birgid Schomig-Markiefka, MD,} Klaus Schomdcker, PhD, 1
Thomas Fischer, PhD,1 Alexander Drzezga, MD,7§// Carsten Kobe, MD, 1
Christhardt Kohler, MD,¥ and Simone Marnitz, MD*

Results: All 7 patients had focal uptake above background in their tumor le-
sions in [®Ga]Ga-FAPI-46 PET/CT. [*3Ga]Ga-FAPI-46 PET/CT showed a
higher tumor-to-background ratio (TBR) in primary tumor as well as in
LN metastasis. Median TBR,,,« values using liver were 32.02 and 5.15 for
[°®Ga]Ga-FAPI-46 PET/CT and ['®F]F-FDG PET/CT, respectively. Median
TBR1ax using blood pool was 18.45 versus 6.85 for [68Ga]Ga-FAPI-46
PET/CT and ['®F]F-FDG PET/CT, respectively. Higher TBR also applies
for nodal metastasis: TBR,,,,x was 14.55 versus 1.39 (liver) and 7.97 versus
1.8 (blood pool) for [*®Ga]Ga-FAPI-46 PET/CT and ['*F]F-FDG PET/CT, re-
spectively. Overall, [**Ga]Ga-FAPI-46 PET/CT detected more lesions com-
pared with ['®*F]F-FDG PET/CT. Following surgical staging, a total of 5 met-
astatic LNs could be pathologically confirmed, of which 2 and 4 were positive
by ['*F]F-FDG PET/CT and [**Ga]Ga-FAPI-46 PET/CT, respectively.
Conclusion: [*®Ga]Ga-FAPI-46 PET/CT seems useful to improve detection
of nodal metastasis in patients with CCs. Future studies should aim to com-
pare [*Ga]Ga-FAPI-46 PET/CT to surgical staging of pelvic and para-aortic
LNs in patients with locally advanced CC.

Key Words: FAPI PET, cervical cancer, FDG PET, surgical lymph node
staging

(Clin Nucl Med 2023;48: 150-155)

lobally, cervical cancer (CC) is the fourth most common can-

cer in women and ranks fourth in terms of mortality.' Cervical
cancer usually spreads from regional to distant lymph nodes (LN)
step-by-step: first to pelvic LNs and then para-aortic, mediastinal,
and finally supraclavicular LN before manifesting in distant regions.
Para-aortic and pelvic LN metastasis is the most important prognostic
factor and plays a major role in treatment decision. Involvement
of pelvic and para-aortal nodes should be assessed separately given
the high impact on radiotherapy (RT) planning (ie, favoring
extended-field RT in para-aortic spread).

Surgical laparoscopic staging allows exact tumor staging
and treatment decision with a histopathological upstaging rate
of 33% of all patlents Wlth CC, and it significantly improves the
dlsease free survival.”” Based on the randomized Uterus —11
study, the German S3 guideline for CC recommends laparo-
scopic staging for LN assessment in locally advanced CC.® Non-
invasive techniques to accurately stage cervical N- status still are
an unmet need. Nevertheless, in many countries, ['8F]F-FDG
PET/CT is routinely used as a primary diagnostic tool for LN stag-
ing and RT planning.””” With a false-negative rate of up to 20%,
accuracy of ['*F]F-FDG PET/CT staging is inferior to operative
nodal staging. This leads to growing interest in improving the accu-
racy of new tracers in PET/CT diagnostics.'*'!

Fibroblast activation protein inhibitor (FAPI) PET compounds
allow detection of fibroblast activation protein (FAP), which is
overexpressed by cancer- associated fibroblasts (CAFs) in the tumor
microenvironment.'* Just like FDG and FLT, the tracer is not
cancer-specific. Given its novelty, reported clinical experience is
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limited. We here report the first clinical data on the role of [**Ga]
Ga-FAPI-46-PET/CT for nodal staging of patients with proven CC.

METHODS

o We retrospectively reviewed our clinical database for patients

swith histologically proven CC, who received [*®Ga]Ga-FAPI-46

SPET/CT before surgical LN staging between March 2020 and April
£ 22022. We found 7 women available for analysis. All patients received
[°®*Ga]Ga-FAPI-46 PET/CT scans for treatment planning. The scans
were performed in RT positioning (arms up, full urinary bladder,
small rectum volume). If available, [ 8F]F-FDG PET/CT scans and
MRI were used for comparison. We performed histopathological
LN correlation (FAPI/pathology) in 6 patients (all patients except
atient 7; Table 1) and TBR measurements in 5 patients (all women
xcept patients 3 and 7; Table 1).

All procedures were performed according to the regulations
of the local authorities (District Administration of Cologne, Germany)
and after the local institutional review board (University of Co-
ogne) approved the retrospective analysis. This retrospective study
was carried out in accordance with the Declaration of Helsinki, with
he written consent of all patients to PET/CT imaging and inclusion
of their data for scientific analysis.
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PET/CT Imaging and Interpretation

Two independent reviewers evaluated all images, identified tu-
ors and metastasis, and measured count rates (CRs) of tumor, me-
tastasis, and reference tissue. In addition, the number of lesions and
the number of LN metastasis were recorded and compared between
both scans. A correlation of PET scan with CT scan was used to de-
fine tumor margins from bladder and to exclude unspecific findings.
For simultaneous RT planning using the CT component, patients
ere instructed to not empty their bladder before PET/CT scans were
performed (minimum requirement 200 mL).

Count rates were obtained from both scans drawing volumes
of interests (VOIs) either in reference tissue (mediastinal blood pool
Sand liver) or from primary tumors and nodal metastasis. The maxi-
“mum and peak CRs (CRpyax and CRyeyi) were collected for tumors

and metastatic tissue, whereas mean CRs (CRcan) Were measured
for the reference tissue. CRy,ax and CRy,e, Were obtained by draw-
ing a VOI around the malignant tissue; CR,c.n values within
reference tissues were measured within a spherical VOI of 2-cm di-
ameter in the right liver lobe and within a spherical VOI of 1-cm di-
ameter in the descending thoracic aorta representing the mediastinal
blood pool. Tumor-to-background ratios (TBRs) of CR between
suspicious lesions and reference tissue were measured from ['°F]
F-FDG PET/CT and [*®Ga]Ga-FAPI-46-PET/CT scans to measure
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and quantify differences in accumulation of both tracers in primary
tumor and metastasis.

One patient received an ['*F]-FDG PET/CT and afterward a
[°®Ga]Ga-FAPI-46-['®F]-FDG PET/CT (dual-tracer protocol) within
one appointment.'® All other patients (n = 4) received PET/CT with
[°®Ga]Ga-FAPI-46 and ['®F]-FDG within 2 different appointments
with a maximum time interval of 6 days between the 2 scans.

For ['*F]-FDG PET/CT, a mean of 234 MBq (+37.8 MBq)
['®F]-FDG was injected. Imaging was started approximately 71.5 mi-
nutes after IV injection (+17 minutes). [**Ga]Ga-FAPI-46-PET/CT
was performed approximately 50 minutes after IV injection (+23 mi-
nutes) with a mean of 152 MBq (24 MBq) [**Ga]Ga-FAPI-46.

Surgical Staging

After PET imaging, patients were referred to the department
of gynecology and oncology to undergo laparoscopic staging before
chemoradiation. The methodology of laparoscopic LN staging in CC
has been described by other study groups® and is part of the practical
guideline of the European Societg/ of Gynecological Oncology for
management of patients with CC.>'*

Surgical staging was performed via laparoscopy (transperitoneal/
extraperitoneal access). Pelvic LN dissection has been performed in
external iliac, obturatorial, and iliac common LNs, as well as in the
para-aortic region up to the upper limit of renal vessels (comprehen-
sive pelvic and para-aortic staging).

Histopathological Examination and FAP Staining

In histological-proven LN metastasis, immunohistochemistry
(IHC) for FAP was performed on formalin-fixed paraffin-embedded
tissue slides according to standard IHC protocols; 1- to 2-um-thick
tumor sections were stained for FAP (clone number ERP20021;
Abcam) on Bond Max (Leica) stainer. Immunostaining was scored
as previously described. Staining was designated as positive if cell
surface staining on carcinoma-associated stromal cells was observed.
Tumor-free LNs served as negative controls.

Statistical Analysis

Descriptive statistics were used to present patient characteristics
and results. SPSS Statistics version 28 (IBM Corp, Armonk, NY) was
used for statistical analysis. P < (.05 was considered to be statistically
significant. To detect statistical differences, a Wilcoxon signed rank test
for 2 continuous variables was performed.

RESULTS

Imaging data of 7 women were available for this study (Table
1 and Table 2). All patients had histologically confirmed CC before

TABLE 1. Patient Characteristics

Patient Age, y BMI, kg/m* ECOG FIGO TNM HPYV Status Histology
1 35 20.7 0 IB cT1bl pNO (0/37) cMO Negative Adeno

2 67 20.3 1 1B cT2b pn0 (0/16) cMO Positive Squamous
3% 67 34 1 IVA cT4 pNO (0/14) cMO NA Squamous
4 57 21.7 0 1B cT1bl pNI1 (1/24) cMO Positive Squamous
5 56 19.5 0 1B cT2 pnl (2/11) cMO NA Adeno

6 34 18.30 0 1B cT1b2 pNla (2/50) cMO Positive Squamous
7t 46 19.4 0 1B cT1b2 pNI1 (14/39) cMO Positive Squamous

* Patient 3 has not been included in quantitative TBR analysis because of [**Ga]Ga-FAPI-46 accumulation in the bladder (primary tumor in the cervix could not be defined).
+Patient 7 has not been included in quantitative TBR analysis and histopathological correlation because of long time delay (>3 months) and absence of ['*F]F-FDG PET/CT

scans (performed in another country).

BMI, body mass index; ECOG, Eastern Cooperative Oncology Group; FIGO, International Federation of Gynecology and Obstetrics; HPV, human papillomavirus; NA, not available.

© 2023 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 2. Site Involvement

Nodal Involvement According to

FDG Patho FAP
USubject FAPI Primary Tumor MRI  FDG pgyine  Para-aortic  FAPI povine  FAPI paracaortal Pelvine Patho paraaoric  ITHC
Q
Sl Positive No No No No No No No No
22 Positive No No No No No No No No
3 Positive No No No No No No No No
4 Positive Yes Yes (2) No Yes (2) No Yes (1/24) No Yes
5 Positive NA No No Yes (2) No Yes (2/11) No Yes
6 Weak positive No No No No No Yes (1/9) No (Yes)
7 Positive NA Na Na Yes (>2) Yes (>5) Yes (5/15) Yes (9/24) Yes

NA, not available.

Comparison of FAPI positivity, FDG positivity, MRI positivity, and histopathological positivity of pelvic and para-aortic lymph nodes in 7 women with proven cervical cancer.

—_

imaging and had been referred for primary chemoradiation. One pa-
ient with a T4a tumor stage has developed a vesicovaginal fistula
efore chemoradiation (but following surgical staging); thus, an an-
erior exenteration was performed before adjuvant chemoradiation.
Five of 7 patients (71.4%) lloroved to have squamous cell carci-
oma. Six of 7 women received [ *F]JF-FDG PET/CT and [**Ga]Ga-
FAPI-46 PET/CT with a maximum time interval of 3 weeks before
surgical staging. One woman (patient 3; Table 1) had a primary tumor
(CC) indistinguishable from bladder uptake in both PET scans. This
atient was excluded from TBR analysis. Another patient (patient 7,
Table 1) was excluded from the histopathological correlation because
she received her ['*F]-FDG PET/CT in a different country 3 months
efore she received [**Ga]Ga-FAPI-46-PET/CT in our clinic (no
comparison between the scans because of long time interval).
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Three patients (patients 1-3) had node-negative PET scans (['*F]-
FDG PET/CT and [*®Ga]Ga-FAPI-46-PET/CT) and no metastatic
LN in the histopathology (true negative for ['*F]-FDG PET/CT
and [*®Ga]Ga-FAPI-46-PET/CT).

Qe One woman (patient 4) had 2 metastatic pelvic LNs in both ['*F]-FDG
PET/CT and [**Ga]Ga-FAPI46-PET/CT scans (same localization), of
which one proved to be metastatic afterward in histopathology (true
positive for ['*F]-FDG PET/CT and [**Ga]Ga-FAPI-46-PET/CT).
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+ One woman (patient 5) had a negative ['*F]F-FDG PET/CT scan
but 2 FAPI-positive pelvic LNs (both sides of the pelvis), which
proved to be metastatic in the histopathological examination (true
positive for [**Ga]Ga-FAPI-46 PET/CT, false negative for ['*F]F-
FDG PET/CT). [**Ga]Ga-FAPI-46 PET/CT and ['F]F-FDG
PET/CT images of 1 pelvic LN are demonstrated in Figure 1.

+ One woman (patient 6) had negative scans (['*F]F-FDG PET/CT
and [*®*Ga]Ga-FAPI-46 PET/CT) but proved to have 1 small (3 mm)
pelvic nodal metastasis (micrometastasis, false negative for ['°F]
F-FDG PET/CT and [**Ga]Ga-FAPI-46 PET/CT).

+ One woman (patient 7) had her ['"*F]F-FDG PET/CT scan 3 months
earlier than the [**Ga]Ga-FAPI-46 PET/CT and in a different coun-
try. We accessed these scans and medical reports (pelvic positive
LNs) but decided not to compare these FDG scans to the FAP scans
because of large interval between the scans. In [°®Ga]Ga-FAPI-46
PET/CT, she had vast nodal metastasis in both pelvis and the
para-aortic region. In surgical staging, the patient had 5/15 metasta-
tic pelvic LNs and 9/24 metastatic para-aortic LNs (true positive for
[*®Ga]Ga-FAPI-46 PET/CT; Fig. 2).

Metastatic lesions were stained for FAP using IHC. Here, all
metastases with focal FAP uptake in [*®Ga]Ga-FAPI-46 PET/CT
were strongly positive for FAP by IHC (3/7 patients). One patient

——
H

D E

FIGURE 1. Suspicious pelvic LN in a 56-year old woman (patient 5; Table 1) with metastatic CC [*®Ga]Ga-FAPI-46 PET/CT (A-C) and
["8F]F-FDG PET/CT (D-F). A, MIP of [*®Ga]Ga-FAPI-46 PET/CT, red arrow indicating LN metastasis. B, MIP axial, red arrow indicating LN
metastasis. C, FAP uptake in LN metastasis in the right pelvis. D, MIP of ['®F]F-FDG PET/CT. E, MIP (axial) of ['®F]F-FDG PET/CT. F, No FDG
uptake in pelvic LNs. The pathological examination confirmed metastasis in that LN. There was no correlation in the FDG scan.
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FIGURE 2. [®®Ga]Ga-FAPI-46 PET/CT scans and histology of a 46-year-old woman with metastatic CC (patient 7; Table 1). A,
MIP with nodal metastasis in the pelvic and para-aortic region, red arrow indicating a left iliac LN. B, CT scan (axial) with left
iliac LN (CT-correlate, red arrow). C, FAP uptake in the same left iliac LN. D + F, Hematoxylin-eosin staining of metastatic pelvic

LN. E + G, Positive FAP staining of metastatic LN.

(patient 6) with micrometastasis in a pelvic LN (FDG and FAP neg-
ative) showed only a very slight FAP staining in the [HC. An example
of LN metastasis with a strongly positive FAP staining (patient 7) is
presented in Figure 2.

Tumor-to-Background Ratios

In our cohort, 4 of 5 patients received their PET scans on 2 dif-
ferent days, whereas 1 patient received them in the same way (dual-
tracer protocol)."® Overall, [**Ga]Ga-FAPI-46 PET/CT showed better
TBRs in both primary tumor and nodal metastasis. Values for TBR 4«
liver (CRpax pn'marg/ tumor/CR peqn liver) were 32.02 (median; range,
12.5-61.56) for [**Ga]Ga-FAPI-46 PET/CT versus 5.15 (median;
range, 3.68-14.16) for ['*F]F-FDG PET/CT. Median TBR,,,, blood
pool (CR e primary tumor/CR e blood pool) was 18.45 ([**Ga]

© 2023 The Author(s). Published by Wolters Kluwer Health, Inc.

Ga-FAPI-46 PET/CT; range, 13.17-24.25) versus 6.85 (FDG; range,
4.86-19.11). In nodal metastasis, [*®Ga]Ga-FAPI-46 PET/CT showed
a higher TBR compared with ['*F]F-FDG PET/CT: median TBR,
liver (CRyax metastasis/CR eqn liver) was 14.55 (range, 12.71-23.1)
versus 1.39 (range, 1.3-3.41), median TBR,,,.x blood pool (CRax
metastasis/CR e blood pool) was 7.97 ([**Ga]Ga-FAPI-46 PET/CT;
range, 6.46-13.82) versus 1.8 (["*FJF-FDG PET/CT; range, 1.69-4.37).
Table 3 and Fiéure 3 show TBR measurements for [**Ga]Ga-FAPI-46
PET/CTand [ °F]F-FDG PET/CT for primary tumor and nodal me-
tastasis (TBRyax and TBR,, values).

DISCUSSION

To our best knowledge, this is the first clinical study about
use of [*®Ga]Ga-FAPI-46 PET/CT in patients with locally advanced
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TABLE 3. Tumor-to-Background Ratios for ['8F]F-FDG PET/CT and [®®Ga]Ga-FAPI-46 PET/CT

TBRyax TBReax
Site Background Tracer Median (Range) Median (Range)
oPrimary tumor Blood pool FDG 6.85 (4.86-19.11) 6.42 (4.19-19.24)
FAPI 18.45 (13.17-24.25) 16.85 (12.11-27.42)
Liver FDG 5.15 (3.68-14.16) 4.64 (3.66-14.16)
FAPI 32.02 (12.5-61.56) 31.18 (12.5-51.83)
‘Metastasis Blood pool FDG 1.8 (1.69-4.37) 1.39 (1.36-1.45)
FAPI 7.97 (6.46-13.82) 4.8 (4.2-6.55)
Liver FDG 1.39 (1.3-3.41) 1.08 (1.06-1.11)
FAPI 14.55 (12.71-23.1) 8.91 (7.94-10.94)

CC. [®®Ga]Ga-FAPI-46 PET/CT in CC has promising features and
may be more accurate than [ *FJF-FDG PET/CT for nodal staging.
In addition, we found a favorable TBR, which matches reported data
in gynecological tumors and nodal metastasis.'>'

For nodal staging purposes of CC, CT, MRI, and [ISF]F-FDG
PET/CT do not show sufficient accuracy.' ™' Despite improved image
2resolution and tracers, there is still a high rate of false-negative findings
compared with surgical staging facing severe consequences for patients
when false treatment decisions are made. The use of ['*F]F-FDG PET/
T is increasing in the field of CC, partly because of growing evidence
other malignancies during the last years (eg, in lung malignancies,
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anesthesia and no preoperative preparations—some patients reject sur-
gical staging for these reasons). In our society, we are facing a growing
number of old patients with secondary diseases, mainly metabolic syn-
drome (obesity). Here, surgical staging bears a certain risk, and it could
be great offering these patients PET staging as a solid alternative.

We faced difficulties in defining the local CC tumor volume,
as [*®Ga]Ga-FAPI-46 accumulation in the normal endometrium seems
to be cycle dependent.®° In addition, for dose-planning purposes,
patients had to meet some criteria regarding rectal filling (as empty
as possible) and a bladder volume of at least 200 mL. This resulted
in tracer accumulation in the bladder and impeded the demarcation

chead and neck cancer, sarcoma) and better availability globally, pa of the actual tumor volume in the cervix, although proper detection
Ehead and neck d betts lability globally, partly f the actual tu | th Ithough proper detect
Zbecause it is more convenient for patients than surgical staging (no of the primary tumor was possible in 6 of 7 patients.
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FIGURE 3. Tumor-to-background ratios. A, TBR,« liver (tumor). B, TBR e liver (tumor). C, TBRax blood pool (tumor). D,
TBRpeak blood pool (tumor). E, TBRy.« liver (metastasis). F, TBRyeq liver (metastasis). G, TBRy,.x blood pool (metastasis). H,
TBRpeak blood pool (metastasis). TBR was calculated by dividing CRyax 0r CRyeai (tumor or metastasis) by CRyean (liver or blood
pool): TBRmax liver (tumor) = CRyax tumor/CRyean liver, TBRpeqy liver (tumor) = CRyea tumor/CR pean liver, TBRy,.x blood pool
(tumor) = CRyax tumor/CRyean blood pool, TBREeak blood pool (tumor) = CRyea tumor/CRmean blood pool, TBRmay liver

(metastasis) = CRy,ax metastasis/CRmean liver, TB

peak liver (metastasis) = CR,eax metastasis/CRean liver, TBR,.x blood pool

(metastasis) = CRyax Metastasis/CRmean blood pool, TBR,c.x blood pool (metastasis) = CRyea metastasis/CRmean blood pool. Of
note: ['®F]F-FDG PET/CT of patient 7 was not available. Primary tumor of patient 3 was not measurable given the high bladder

uptake. *0.05 > P> 0.01.
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In our cohort, 1 patient had histologically proven pelvic nodal
metastasis smaller than 3 mm and with low density of FAP, as iden-
tified in IHC. This node was missed by both ['8F]F-FDG PET/CT
and [*®Ga]Ga-FAPI-46 PET/CT. Micrometastatic disease and low
FAP expression may be potential pitfalls for [**Ga]Ga-FAPI-46

oPET/CT and are important to consider in future diagnostic trials.

Insufficient radiation dose and growing radiation resistance
of tumor cells are major reasons for tumor recurrence after RT.
2 The role of CAFs in the tumor microenvironment and radiation resis-
‘tance is still not entirely understood. There is some evidence that they
can promote tumor progression and invasiveness as well as boosting
antitumorigenic effects. The effect of radiation on CAFs alters their
‘Stumor-promoting capability, but unfortunately, treated CAFs show both
enhancing and diminishing protumorigenic potential. For nasopharyn-
Zgeal cancer, a Chinese study generated first evidence that CAFs can
romote the survival of irradiated NPC cells via the nuclear factor
B pathway and induce radioresistance.”’ Reducing the survival
f CAF-induced tumor cells with CAF inhibitors or FAP-targeted
erapies maY counteract this mechanism, but clinical data are
still lacking.?'?

At present, special caution is required when ugstaging a pa-
ient based on [**Ga]Ga-FAPI-46 PET/CT alone. [°®*Ga]Ga-FAPI-
uptake has been described in various conditions such as benign
mors, inflammation, degenerative diseases, fibrosis, and granulo-
atosis. The knowledge and interpretation of these pitfalls are
important in the management of incidental findings in patients re-
ferred for cancer staging indications. Recent studies suggest that im-
age acquisition earlier than 60 minutes or even multiple-minute
time points improve the discrimination of malignant lesions.>***
The strength of the reported study is the 1:1 correlation of local-
ization and histological confirmation of suspicious LNs by performing
S Elaparoscopic nodal staging after [**Ga]Ga-FAPI-46 PET/CT and ['*F]
§ IF-FDG PET/CT. This study benefits from the fact that patients were in
2 SRT positioning, and immobilization devices were used for all imaging
5 Zdata (better comparability of both scans). Also, our patients had no

J§p1ior treatment, which could have distorted imaging quality. Main

Sdrawbacks are its small sample size and retrospective nature with inher-

Zent bias. The study acts as a proof of principle for further investigation.
To avoid time delay in starting chemoradiation, a coregistration of
[**Ga]Ga-FAPI-46 and ["*F]F-FDG has been established (dual-tracer
PET/CT protocol'?) and already been performed in 1 patient of this
cohort. Further studies are therefore needed to determine the value
of [**Ga]Ga-FAPI-46 PET/CT for noninvasive nodal staging of CC
compared with surgical staging.
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CONCLUSIONS

In a cohort of 7 women, we find better nodal tumor detection
for [**Ga]Ga-FAPI-46 PET/CT compared with ['*F]F-FDG PET/CT,
All [*®Ga]Ga-FAPI-46—positive nodal metastases were confirmed by
histopathology with a strong FAP expression in IHC. Our results call
for trials determining the diagnostic value of [**Ga]Ga-FAPI-46
PET/CT in primary staging of CC.
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