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PET using ®®Ga-labeled fibroblast activation protein (FAP) inhibitors
(FAPIs) holds high potential for diagnostic imaging of various malig-
nancies, including lung cancer (LC). However, '8F-FDG PET is still the
clinical gold standard for LC imaging. Several subtypes of LC, espe-
cially lepidic LC, are frequently '8F-FDG PET-negative, which mark-
edly hampers the assessment of single pulmonary lesions suggestive
of LC. Here, we evaluated the diagnostic potential of static and
dynamic ®8Ga-FAPI-46 PET in the '8F-FDG-negative pulmonary
lesions of 19 patients who underwent surgery or biopsy for histologic
diagnosis after PET imaging. For target validation, FAP expression in
lepidic LC was confirmed by FAP immunohistochemistry. Methods:
Hematoxylin and eosin staining and FAP immunohistochemistry of 24
tissue sections of lepidic LC from the local tissue bank were per-
formed and analyzed visually. Clinically, 19 patients underwent static
and dynamic ®8Ga-FAPI-46 PET in addition to "®F-FDG PET based on
individual clinical indications. Static PET data of both examinations
were analyzed by determining SUViax, SUVinean, and tumor-to-
background ratio (TBR) against the blood pool, as well as relative para-
meters ((8Ga-FAPI-46 in relation to'®F-FDG), of histologically confirmed
LC and benign lesions. Time-activity curves and dynamic parameters
(time to peak, slope, ki, ko, ks, and k,) were extracted from dynamic
88Ga-FAPI-46 PET data. The sensitivity and specificity of all parameters
were analyzed by calculating receiver-operating-characteristic curves.
Results: FAP immunohistochemistry confirmed the presence of
strongly FAP-positive cancer-associated fibroblasts in lepidic LC. LC
showed markedly elevated ®8Ga-FAPI-46 uptake, higher TBRs, and
higher ®8Ga-FAPI-46-to—'8F-FDG ratios for all parameters than did
benign pulmonary lesions. Dynamic imaging analysis revealed
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differential time—activity curves for LC and benign pulmonary lesions:
initially increasing time—activity curves with a decent slope were typical
of LC, and steadily decreasing time—activity curve indicated benign pul-
monary lesions, as was reflected by a significantly increased time to
peak and significantly smaller absolute values of the slope for LC. Rela-
tive %8Ga-FAPI-46-to-'8F-FDG ratios regarding SUVma« and TBR
showed the highest sensitivity and specificity for the discrimination of
LC from benign pulmonary lesions. Conclusion: ®®Ga-FAPI-46 PET is a
powerful new tool for the assessment of single '®F-FDG-negative pul-
monary lesions and may optimize patient stratification in this clinical
setting.
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Lung cancer (LC) is the most frequently occurring type of can-
cer and is associated with a high rate of cancer-related death
worldwide (/). Accurate and timely diagnosis of LC is crucial for
treatment stratification of patients. CT is the most frequently used
imaging method for primary staging of LC. CT imaging can be
supplemented by !'8F-FDG PET to improve tumor staging or to
further characterize suggestive pulmonary lesions. Although tumor
staging is clearly improved by '®F-FDG PET compared with CT,
the additional diagnostic value of '®F-FDG for characterization of
suggestive pulmonary lesions is limited (2). Different subtypes of
LC have been shown to exhibit largely variable '8F-FDG avidity,
such as lepidic LC, which are frequently 'F-FDG-negative, or
other acinar- or papillary-dominant adenocarcinomas, which are
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8F_FDG-negative or show low '®F-FDG avidity in a substantial
percentage of cases (3,4).

PET with %Ga- or !3F-labeled fibroblast activation protein
(FAP) inhibitors (FAPIs) has recently been introduced as a novel
imaging technique for various cancers and nonmalignant diseases
with tissue remodeling (5-9). Although the clinically well-
established '®F-FDG PET is based on increased glucose metabo-
lism of neoplastic cells, FAPI PET allows visualization of the stro-
mal tumor compartment in terms of FAP-positive fibroblasts (9).
Because of the vast stromal portion and minor neoplastic-cell por-
tion in many epithelial tumor entities, including LC, FAPIs have a
high tumor accumulation in these types of cancer (/0-13). Several
studies have compared the diagnostic performance of FAPI PET
and '8F-FDG PET with respect to the imaging properties of both
PET examinations and with respect to potential additional FAPI-
positive findings that may lead to differential staging (/4,15). In
consideration of LC, previous studies have focused on patients with
advanced LC and evaluated staging on the basis of FAPI PET com-
pared with 'F-FDG or CT imaging (13,16-18). To our knowledge,
no evaluation of FAPI PET yet exists focusing on the characteriza-
tion of single suggestive pulmonary lesions in the primary situation.
Here, we applied static and dynamic *®Ga-FAPI-46 PET imaging in
19 treatment-naive patients with '8F-FDG PET-negative suggestive
pulmonary lesions. All patients underwent biopsy or surgical histo-
logic confirmation of their lesions after imaging. For target valida-
tion, FAP expression patterns in 24 separate cases of lepidic LC
were evaluated by FAP immunohistochemistry. The purpose of this
analysis was to demonstrate the potential diagnostic benefit of sup-
plemental %8Ga-FAPI-46 PET for primary assessment of patients
with single suggestive pulmonary lesions.

MATERIALS AND METHODS

Patients

Between February 2022 and April 2023, 19 patients with suggestive
pulmonary lesions were examined by CT, 'F-FDG PET, and *®Ga-
FAPI-46 PET at the University Hospital Heidelberg. All patients
underwent CT and '8F-FDG PET as clinical routine scans and were
individually referred for additional ®®Ga-FAPI-46 PET by their treat-
ing physicians because of inconclusive findings on CT and '8F-FDG
PET (‘8F-FDG negativity despite suggestive CT morphology or
patient-related risk factors according to the Fleischner Society guide-
lines (/9)). Written informed consent was obtained from all patients
on an individual-patient basis following the regulations of the German
Pharmaceuticals Act §13(2b). After imaging, all patients underwent
resection or biopsy of their pulmonary lesions followed by histopatho-
logic diagnosis. Retrospective analysis of imaging, clinical, and patho-
logic data was approved by the local institutional review board (study
number S-115/2020).

Diagnostic CT, '®F-FDG PET/CT, and %8Ga-FAPI-46 PET

All 19 patients underwent diagnostic contrast-enhanced CT imaging
of the chest before PET imaging. '®F-FDG PET/CT was performed
according to standard care as previously described (/4). ®®Ga-FAPI-46
was synthesized and labeled according to established protocols (9).
Static and dynamic **Ga-FAPI-46 PET/CT was performed using a
Biograph mCT Flow scanner (Siemens) as previously described (20).
In short, after injection of 187-329 MBq of ®®Ga-labeled FAPI-46,
low-dose CT without contrast medium was performed, followed by
dynamic PET (28 frames over 60 min) to characterize tracer uptake
over time, followed by whole-body PET/CT 60 min after tracer injec-
tion in 16 of 19 patients. In 3 patients, only whole-body PET/CT
60min after tracer injection was performed. Reconstructions were
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performed with corrections for scatter, decay, and attenuation. The
average time (=SD) between '8F-FDG PET/CT and *®Ga-FAPI-46
PET/CT was 6.2 £ 6.4 d.

Image Analysis

For static '*F-FDG PET/CT and ®*Ga-FAPI-46 PET/PET/CT data, all
pulmonary lesions were contoured manually on the basis of their CT
appearance. For all lesions, SUV 05, SUV ean, and tumor-to-background
ratio (TBR) against blood pool, as well as relative parameters (®*Ga-
FAPI-46 in relation to'®F-FDG), were calculated. All cases selected for
this analysis were classified as '®F-FDG-negative according to lesional
8E_FDG uptake equal to or below the blood pool level (in terms of a max-
imum and mean TBR of less than 1.3) as previously published (27). Dif-
ferences between histologically confirmed LC and benign lesions were
analyzed. For dynamic ®Ga-FAPI-46 PET data, time-activity curves and
quantitative dynamic parameters (time to peak [time between start of the
dynamic image acquisition and the frame with the highest activity] and
slope [relative gradient between the time—activity curve peak and the low-
est activity of the following time—activity curve section in analogy to
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FIGURE 1.
hematoxylin and eosin staining (left) and immunohistochemical staining
against FAP (right) of central part of lepidic LC biopsy, which shows strong
stromal FAP positivity (A), and tumor front of lepidic LC, showing transition
from FAP-positive LC tumor rim into FAP-negative physiologic lung tissue
(B) (magnification: upper rows, X10; lower rows, X40) (scale bars: upper
rows, 100 pm; lower rows, 20 um).

FAP expression in lepidic LC. (A and B) Representative

Rohrich et al. 873



a|geoldde jo0N a|geoldde jo0N anss|} bunT Asdoiq papinb-19 Sl 900| JaMO| Yo SOA N 1) 6L
OWNONELL olpidan] BWOUIDIBO0USPY uolo09sal Juswbag <74 aqo| Joddn ya SOA 4 9 8l
OWON®BZL Jeujoe/oipida BUWOUIDIBO0USPY Asdoiq papinb-1D 62 agoj Jaddn ybiy SOA 4 1S an
OWONA L 8|qeoljdde joN proutosed [eaidAy Asdoiq pspinb-10 8l 8qo| Jomo| 1ybiy ON W 05 ol
OWONO2LL olpida] BUWOUIDIBO0USPY Awo1o8qoT 62 agoj Jaddn by SOA N G9 Sl
OWNONO L Jeuioy BWOUIDIBI0USPY Awo1o8qoT] Y4 aqo| Joddn Yo SOA N 2. it
OWON®BZL Jeuioy BUWOUIDIBO0USPY Awo108q0T] 9l agoj Jaddn by SOA N 0. el
a|geoljdde joN a|geoiidde joN ewopeweH uones|onuy 9l 8go| Jamo| 1ybiy SOA N St zL
a|geoljdde joN a|geoljdde joN ewopeweH uolossal abpapn an 8qo| Jamo| Ya ON N Ly LL
OWENGLL Jeuloy EllouUDIed0USPY Asdoiq pepinb-19 Sl aqoj 4eddn by SOA A €9 ot
OWONO2 L Jeuioy BUWOUIDJEO0USPY Awo308q0oT] an 8go| Jamo| 1ybiy SOA 4 /S 6
OWONQLL Jeuioy BWOUIDJEO0USPY Asdoiq papinb-19 el ago| Jaddn yo SOA N 0S 8
a|geoljdde joN a|geoljdde joN SISOpI02JES Awo309q0T] 6. 8goj| Jamoj 1ybiy SOA N 29 /
OWONOLL Jeuy BUWOUIDJEO0USPY Awo309q0oT] o 8qo| Jamo| Yo7 SOA 4 0. 9
OWONQLL olpida|/Jeuloy BWOUIDJEO0USPY Awo309q0T] 9l 8qo| JaMo| Ya7 SOA N S/ S
a|geoldde 10N a|geoldde 10N BuiojnueIL) uoloasal abpapn oL ago| Joddn ybiy SOA N 85 ¥
OWONOL olpidaT EllOUDIEd0USPY AwoyosqoT] 6¢ 2qo| 4emoj 1ybry SOA E| 89 €
a|geoldde 10N a|geoldde 10N apou ydwaA| pauioen Asdoig yum Adoosoyououg Al sniy ya SOA N e/ Z
a|geoidde 10N 9|geoidde 10N sisojnoJagn uoloasal abpapn 02 aqo| Joddn by ON N 9 L
abeis INNL uianed ymmoin) sisoubeiq uolew.yuod 2160j01sIH (ww) uoljez|[eoo Buibew CIS (A) aby ‘ou
Jelswielp 13d lusiied

1seb.e olweuAqg

suolse Areuowing aAleBaN-DQd-4g, YIM S1USiBd 61 JO sesoubelq pue sisleweled [eolul)

I 31avl

THE JOURNAL OF NUCLEAR MEDICINE * Vol. 65 * No. 6 * June 2024

874



previously published dynamic PET data analyses (22)]) were extracted, ~ Patient Characteristics and Histologic Results
and differences between histologically confirmed LC and benign lesions The cohort consisted of 19 patients (5 female, 14 male) aged
were analyzed. All image analysis was performed using PMOD software ~ from 41 to 77y (average, 61.8 = 10.5y). The average size of the

(version 4.1; PMOD Technologies).

Immunohistochemistry

CT-graphically suggestive lesions was 22.47 * 14.9mm. After
8F_FDG and %®Ga-FAPI-46 PET imaging, tissue from all patients
was obtained by either biopsy or surgery and subjected to defini-

To validate FAP expression in lepidic LC, 24 tissue sections of histo-  tive pathologic diagnosis. Seven patients had benign diagnoses

logically proven lepidic LC from the local tis-
sue bank were stained for hematoxylin and
eosin and FAP. These 24 cases were not exam-
ined by ®®Ga-FAPI-46 PET/CT. For FAP
immunohistochemistry, semithin tissue sec-
tions of 4-pwm thickness were prepared from
corresponding paraffin blocks being generated
from resection tissue after its fixation in 4%
buffered formalin for 24 h at room temperature.
Tissue sections were treated with cell condi-
tioning 2 (Roche) buffer (pH 8.0) for antigen
retrieval. Immunohistochemical staining was
performed using the antibody anti-FAP-a
(1:100; Abcam [catalog no. ab207178]). Auto-
mated immunostaining was done using the
automated Ventana BenchMark Ultra with the
OptiView DAB Kit (Roche), Dako Autostainer-
Link 48, and the EnVision Flex Kit (Agilent).
Stained tissue sections were mounted with
Consul-Mount (Thermo Fisher Scientific) and
scanned by Aperio AT2 (Leica; magnification
1:400) for analysis. All samples were provided
by the Tissue Bank of the National Center for
Tumor Diseases, in accordance with the regula-
tions of the tissue bank and the approval of the
ethics committee of Heidelberg University.

Statistical Analysis

We performed descriptive analyses for
patients and their characteristics. For determi-
nation of static and dynamic PET parameters,
median and range were used. For determina-
tion of significance, a 2-sided ¢ test was used,
and P values of less than 0.05 were defined as
statistically ~significant. Receiver-operating-
characteristic curves and corresponding esti-
mates of area under the curve, including 95%
ClIs, were computed for static and dynamic
PET parameters. GraphPad Prism, version 10,
was used for all statistical analyses.

RESULTS

Target Confirmation of FAP in
Lepidic LC

To evaluate FAP expression in lepidic LC,
we performed FAP immunohistochemistry
of 24 biopsy samples of lepidic LC. In all
samples, we found variably intensive FAP-
positive areas. FAP positivity was particu-
larly pronounced in stroma-rich tumor areas
(Fig. 1A) but was also clearly detectable in
the tumor rim within single alveolar septa,
which showed a desmoplastic reaction to the
tumor (Fig. 1B). In contrast, adjacent lung
tissue was fully FAP-negative (Fig. 1B).
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FIGURE 2. Quantitative analysis of '®F-FDG and ®Ga-FAPI-46 uptake in LC and benign pulmonary
lesions of 19 patients. (A-C) Box plots of SUVnaxs SUViean, and their corresponding TBRs against
mediastinal blood pool for LC and benign pulmonary lesions calculated for '®F-FDG (A) and ®%Ga-
FAPI-46 (B) and fold changes of all parameters calculated for ratio of *Ga-FAPI-46 to'®F-FDG (C).
Boxes represent interquartile range, whiskers represent interquartile range of 1.5, and horizontal line
within box indicates median. Data outliers are shown separately within graph. *P < 0.05. **P < 0.01.
ns = not significant.
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(2 hamartomas, 1 tuberculosis, 1 sarcoidosis, 1 granuloma, 1 calci-
fied lymph node, and 1 lung tissue without evidence of pathology),
and 12 patients were diagnosed with LC (11 adenocarcinomas [4
of them with a predominantly lepidic growth pattern] and 1 typical
carcinoid). Detailed patientwise information on the clinical status
and applied imaging methods is given in Table 1.

CT Size and "®F-FDG and %®Ga-FAPI-46 Uptake of LC and
Benign Lesions

LC and benign lesions showed no significant differences in their
average CT size or '8F-FDG uptake in terms of SUV a1, SUV rean, OF
corresponding TBR (Figs. 2A and 2B). In contrast, the average *Ga-
FAPI-46 uptake of LC lesions was significantly higher than that of
benign lesions (Fig. 2C). Similarly, ratios between %*Ga-FAPI-46
uptake and '8F-FDG uptake were also significantly higher in LC than
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FIGURE 3. Example '®F-FDG and ®%Ga-FAPI-46 images of 51-y-old
woman with adenocarcinoma with lepidic growth pattern in right upper
lobe. (A) Maximume-intensity-projection PET images. (B) Axial images of
suggestive lesion (red arrows) with low CT density in right lower lobe.
Green arrows show blood pool in aortic arch. Lesion had '®F-FDG uptake
below blood pool niveau but was strongly ®3Ga-FAPI-46-positive.
CT-guided biopsy led to pathologic diagnosis of adenocarcinoma, and
patient was treated by stereotactic body radiation therapy because of
functional inoperability. HU = Hounsfield units.
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in benign lesions (Fig. 2D). With respect to benign subentities, moder-
ately higher 'F-FDG and ®®Ga-FAPI-46 uptake was seen in sarcoido-
sis, tuberculosis, and the calcified lymph node than in the other benign
lesions (Supplemental Fig. 1; supplemental materials are available at
http://jnm.snmjournals.org). Supplemental Table 1 provides a lesion-
wise overview of all static PET parameters (SUV yax, SUV pean, and
corresponding TBR for '8F-FDG and %8Ga-FAPI-46 PET) for all LC
and benign lesions analyzed. Figures 3 and 4 show '8F-FDG PET and
%8Ga-FAPI-46 images of an example patient with a lepidic LC that
had '¥F-FDG uptake below the blood pool level and strong **Ga-
FAPI-46 positivity (Fig. 3) and an example patient with a hamartoma
that showed only faint uptake of both tracers (Fig. 4).

Dynamic ®8Ga-FAPI-46 PET Imaging Characteristics of LC and
Benign Lesions

Dynamic ®3Ga-FAPI-46 PET imaging was performed on 11
patients with LC and 5 patients with benign lesions. LC and benign
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FIGURE 4. Example '®F-FDG and ®®Ga-FAPI-46 images of 41-y-old
man with hamartoma in left lower lobe. (A) Maximume-intensity-projection
PET images. (B) Axial images of suggestive lesion (arrows) in left lower
lobe. After wedge resection, hamartoma was diagnosed by pathology.
HU = Hounsfield units.
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lesions showed marked differences regarding their time—activity
curve characteristics. As shown by the averaged time—activity curves
in Figure SA, LC was characterized by a delayed peak at 500-1,000 s
after injection followed by a slow, continuous washout phase. In con-
trast, benign lesions typically showed an early peak within the first
2 min after injection followed by a rapid washout phase resulting in a
reduction in activity to approximately 50% at 60 min after injection.
Quantitative analysis of time to peak and slope showed a significantly
prolonged time to peak and significantly smaller absolute values of
slopes for LC than for benign lesions (Fig. 5B). Figure 5C shows 2
cases of LC and sarcoidosis, both of which had intermediate *4Ga-
FAPI-46 uptake on static imaging but time—activity curves typical of
LC and benign lesions, respectively.

Sensitivity and Specificity of Static and Dynamic *®Ga-FAPI-46
PET Imaging Parameters

Receiver-operating-characteristic curves calculated for all static
parameters and for the dynamic parameters time to peak and slope
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FIGURE 5. Dynamic ®®Ga-FAPI-46 PET imaging properties of LC and
benign pulmonary lesions. (A) Averaged time-activity curves (relative to
peak) of LC and benign pulmonary lesions. (B) Box plot of time to peak
and slope of LC and benign pulmonary lesions. Boxes represent interquar-
tile range, whiskers represent interquartile range of 1.5, and horizontal line
within box indicates median. (C) Representative cases: 63-y-old man with
adenocarcinoma (arrow) of left upper lobe and 62-y-old man with focally
8Ga-FAPI-46-avid sarcoid mass (encircled) in right lower lobe. Images
are from static PET, and time-activity curves are from dynamic PET.
Although both lesions show intermediate ®Ga-FAPI-46 uptake, time-activity
curves clearly differ, with delayed peak of LC and markedly pronounced
slope of sarcoidosis. *P < 0.05.
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showed high sensitivity and specificity for discriminating LC from
benign lesions. The highest areas under the curve were calculated
for ®Ga-FAPI-46/'8F-FDG SUV,,.x TBR (0.9167), *®Ga-FAPI-
46/'8F-FDG SUVpean (0.9167), SUVyean TBR (0.8831), and
SUVax TBR (0.8571) (Fig. 6). The calculated sensitivity and spe-
cificity of ®3Ga-FAPI-46/'8F-FDG SUV,,,« TBR were 85.71 (95%
CI, 48.69-99.27) and 83.33 (95% CI, 55.20-97.04), respectively,
for a cutoff of 1.62. The other static and the dynamic *®Ga-FAPI-
46 PET parameters showed slightly lower areas under the curve,
and the '8F-FDG PET parameters and CT size showed signifi-
cantly lower areas under the curve (Supplemental Fig. 2).

DISCUSSION

This retrospective analysis evaluated the *®Ga-FAPI-46 uptake
of primary, '8F-FDG-negative LC and benign pulmonary lesions,
as well as their kinetic behavior in dynamic ®*Ga-FAPI-46 PET
imaging. To characterize lepidic LC as a particularly promising
8F-FDG-negative target for **Ga-FAPI-46 PET, we performed
additional FAP immunohistochemistry of 24 tissue sections of
lepidic LC and found strong FAP positivity in all specimens. This
advance target characterization was of crucial interest for our anal-
ysis, as the presence of cancer-associated fibroblasts in lepidic LC
has already been described histologically but the FAP expression
of this entity had not, to our knowledge, been evaluated before
(23). The strong FAP expression of lepidic LC is noteworthy
because FAP-positive cancer-associated fibroblasts are crucially
involved in tumor desmoplasia (24,25)—a process that is canoni-
cally considered a feature of more invasive LC subtypes, but not
lepidic LC, as recently proposed by the International Association
for the Study of Lung Cancer pathology committee (26). However,
the results of our immunohistochemical and PET studies seem to
indicate that a stromal reaction resulting in FAP positivity of the
tumors is present even in early-stage, relatively noninvasive can-
cers such as lepidic LC.

In our analysis, all cases of LC showed markedly elevated
%8Ga-FAPI-46 uptake, increased TBRs, and increased *®Ga-FAPI-
46/'3F-FDG ratios for all parameters compared with benign pul-
monary lesions. One prospective study and large retrospective
analyses have demonstrated that °®Ga-FAPI-46 PET in addition to
gold standard imaging methods holds high potential for the staging
and clinical management of LC (/3-15,27). However, these stud-
ies were focused on advanced-stage cancers and did not address
the value of ®®Ga-FAPI-46 PET for the assessment of unclear sin-
gle pulmonary lesions. In their recent prospective study on 34
patients with advanced, metastatic LC, Wang et al. showed that
%8Ga-FAPI PET in addition to '*F-FDG PET/CT detects additional
suspected metastases in lymph nodes, brain, bone, and pleura.
However, the metabolic tumor volume and SUV,,,, in primary
and recurrent primaries were mostly identical for both tracers (/3).
Similarly, Giesel et al. found no significant difference in %*Ga-
FAPI and '8F-FDG uptake by primary tumors in 71 patients with
various cancers, including 9 patients with LC (/4). The missing
difference in '3F-FDG and °®Ga-FAPI PET signal behavior for LC
primaries in these studies might be explained by the inclusion of
patients with primary and recurrent stage IV disease only, which is
biologically more aggressive and more '8F-FDG-avid than the
nonmetastatic 'F-FDG-negative primaries in our analysis. Chen
et al. analyzed %®Ga-FAPI- and '®F-FDG-based staging of 54 can-
cer patients, including 8 with LC, and reported higher SUVs for
LC primaries for ®®Ga-FAPI than for '8F-FDG. Furthermore, they
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FIGURE 6. Receiver-operating-characteristic (ROC) curves of 4 quantita-
tive PET parameters with highest discriminatory power: ®Ga-FAPI-46/'%F-
FDG SWVinax (A), ®®Ga-FAPI-46/"®F-FDG TBR SUViax (B), SUVimean TBR
(C), and SUVnax TBR (D).

included 2 LC cases in which the primary tumor was detectable
with %8Ga-FAPI PET but not 'SF-FDG PET (I5). However,
because only 2 stage I LC cases were included, there is reduced
comparability between their results and ours.

Dynamic imaging analysis revealed differential time—-activity
curves for LC and benign pulmonary lesions: initially increasing
time—activity curves with a decent slope were typical of LC, and
steadily decreasing time—activity curve indicated benign pulmonary
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lesions, as reflected by a significantly increased time to peak and
absolute value of the slope for LC. These results are in line with our
previously published data on dynamic ®3Ga-FAPI-46 PET in LC
and fibrosing interstitial lung diseases, intraductal papillary mucin-
ous neoplasms of the pancreas, and pancreatic ductal adenocarcino-
mas. In that work, we observed similar time—activity curve patterns
related to whether tumors were benign or malignant (20,28). On the
basis of our summed experiences, we would generally recommend
dynamic %8Ga-FAPI PET acquisition in primary patients with
unclear and potentially malignant lesions, such as screening-
detected pulmonary lesions.

Relative (®®*Ga-FAPI-46/'8F-FDG) SUV,.x and TBR showed the
highest sensitivity and specificity for the discrimination of LC from
benign pulmonary lesions, and the other static and dynamic PET
parameters had only slightly lower sensitivity and specificity. CT
size, which is in general the most important imaging feature for the
risk stratification of pulmonary lesions (29,30), showed significantly
lower sensitivity and specificity for the discrimination of LC from
benign lesions, as can be explained by the relatively low number of
patients included. The sensitivity and specificity of the **Ga-FAPI-
46 PET—derived parameters calculated for our dataset were similar
to those reported for '3F-FDG (31,32). However, as our dataset
included only highly selected '®F-FDG-negative cases, a compari-
son between the discriminatory power of ®Ga-FAPI-46 PET and
8F_FDG PET for single pulmonary lesions cannot be made.

Our results suggest that supplemental %*Ga-FAPI-46 PET may
improve the noninvasive assessment of primary pulmonary lesions
compared with '8F-FDG PET and CT alone. Noninvasive assessment
of pulmonary lesions is of great clinical relevance because there are
several contraindications, such as coagulopathies, reduced cardiopul-
monary function, or reduced lung function, that can disfavor surgery
or biopsy interventions, especially in elderly patients (33). In particu-
lar, for lepidic LC, ®3Ga-FAPI-46 PET holds great potential to facili-
tate and accelerate clinical decision making toward biopsy or
operative resection, as '®F-FDG PET frequently leads to inconclusive
results, and CT-morphologic progression of these slowly growing
tumors can be detected only over a relatively long time (34). On the
other hand, supplemental ®*Ga-FAPI-46 PET could be helpful to
avoid overtreatment in terms of unnecessary resections, as double-
negative (*F-FDG and %®Ga-FAPI-46) lesions appear to have a high
probability of being benign. Dynamic imaging can support the assess-
ment of pulmonary lesions in cases without clearly suggestive high or
low %Ga-FAPI-46 uptake. However, the results of our recent analysis
should be considered preliminary and hypothesis-generating, and 2
major limitations must be mentioned. First, the number of patients
analyzed was relatively small—with the subgroups thus being even
smaller, especially with regard to benign subentities. Second, because
the patients were highly selected according to '*F-FDG negativity of
suggestive pulmonary lesions, our dataset does not allow comparison
of the diagnostic accuracy of 8F-FDG and ®Ga-FAPI-46 PET for
primary pulmonary lesions in general. Larger, confirmative studies
are necessary to gain more evidence on the clinical value of ®Ga-
FAPI-46 PET for assessment of primary pulmonary lesions.

CONCLUSION

The intense ®Ga-FAPI-46 uptake of primary, '*F-FDG-nega-
tive LC compared with benign pulmonary lesions, as well as their
differential kinetic behavior on dynamic **Ga-FAPI-46 PET imag-
ing, suggests that supplemental ®*Ga-FAPI-46 PET may optimize
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patient stratification in this clinical scenario. The promising results
of this analysis should be confirmed by larger studies.
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KEY POINTS

QUESTION: Can supplemental ®Ga-FAPI-46 PET help to assess
18F_FDG-negative single pulmonary lesions?

PERTINENT FINDINGS: LC showed markedly elevated ®Ga-
FAPI-46 uptake, increased TBRs, and increased ®®Ga-FAPI-46/'F-
FDG ratios for all parameters compared with benign pulmonary
lesions. Dynamic imaging analysis revealed differential time—activity
curves for LC and benign pulmonary lesions. Relative ((®Ga-FAPI-
46/"8F-FDG) SUV ¢ and TBR showed the highest sensitivity and
specificity for discrimination of LC from benign pulmonary lesions.

IMPLICATIONS FOR PATIENT CARE: Supplemental ®3Ga-FAPI-
46 PET appears extremely promising in the clinical scenario of
18F_FDG-negative single pulmonary lesions, especially when
biopsy or resection is hampered by reduced health status of
patients and noninvasive methods are crucial for assessment of
malignancy.
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