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ABSTRACT

Fibroblast activation protein (FAP), a membrane-anchored peptidase, is highly expressed in cancer-
associated fibroblasts (CAFs) in more than 90% of epithelial tumors and contributes to progression and
worse prognosis of different cancers. Therefore, FAP is considered a promising target for radionuclide-
based approaches for diagnosis and treatment of tumors and for the diagnosis of non-malignant diseases
associated with a remodeling of the extracellular matrix. Accordingly, a variety of quinolone-based FAP
inhibitors (FAPI) coupled to chelators were developed displaying specific binding to human and murine FAP
with a rapid and almost complete internalization. Due to a high tumor uptake and a very low accumulation
in normal tissues as well as a rapid clearance from the circulation, a high-contrast is obtained for FAPI-
PET/CT imaging even at 10 minutes after tracer administration. Moreover, FAPI-PET/CT provides
advantages over FDG-PET/CT in several tumor entities for initial staging and detection of tumor recurrence

and metastases including peritonitis carcinomatosa.
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Tumor Stroma

Malignant tumors consist of neoplastic cells but also of a variety of non-malignant cells that create
and shape the tumor microenvironment, also called tumor stroma. These include cells of the basement
membrane and capillaries, immune cells and the heterogeneous population of fibroblast-like cells, termed
cancer-associated fibroblasts (Fig. 1). Dysregulated interactions and signaling between the tumor cells and
cellular components of the tumor microenvironment representing up to 90% of the tumor tissue in frequently
occurring carcinomas of breast, colon and pancreas (1) significantly determine the malignant phenotype of
cancer cells and contribute to the tumor evolution and progression. Notably, though the production of various
growth factors, chemokines and cytokines, non-cancerous stromal cells promote extracellular matrix
remodeling, induction of angiogenesis, cellular migration, drug resistance, and evasion of

immunosurveillance facilitating invasion and the development of metastasis (2).

Cancer-associated Fibroblasts

Cancer-associated fibroblasts (CAFs) account for the majority of the tumor stroma with prominent
desmoplastic reactions in colorectal (CRC) (3) and pancreatic cancer (PDAC) (4) and represent the most
prominent modifiers of cancer progression and metastasis. Due to secretion of growth stimulatory, pro-
survival and angiogenic factors they promote many different aspects of tumor development including
metabolic cooperation, remodeling the extracellular matrix, induction of epithelial to mesenchymal transition
and therapy resistance. Moreover, the interaction of CAFs with cellular components of the immune system
mediates immunosuppression and inflammation (5). CAFs are genetically more stable, and, therefore, less
susceptible to the development of therapy resistance than cancer cells per se.

CAFs originate from local fibroblasts, circulating fibroblasts, vascular endothelial cells via
endothelial to mesenchymal transition, adipocytes, bone marrow derived stem cells or even from cancer
cells via endothelial to mesenchymal transition (5,6). This spectrum of origin at least partially explains the
phenotypically different subsets of CAFs that promote heterogeneous properties in individual tumor regions
(6).

Irrespective of origin, the development of CAFs in the tumor stroma is accompanied by
morphological and molecular changes leading to spindle-shaped form and the expression of particular
surface markers such as the o smooth muscle actin (a¢SMA), the platelet derived growth factor § (PDGFR
B) and the fibroblast activation protein (FAP) (6). Whereas many markers are heterogeneously expressed
in CAFs in various tumor entities, FAP was shown to be up-regulated in the stroma of more than 90% of
epithelial carcinomas (7). A recently published meta-analysis involving 15 studies, which assesed FAP
expression in 11 solid tumors by immunohistochemistry concluded that FAP was detected in 50 to 100% of
the patients and FAP expression is associated with higher local tumor invasion, increased risk of lymph
node metastasis and decreased survival (8). The association of FAP expression and poor prognosis was
most clearly demonstrated in CRC and PDAC, but was also shown for patients suffering from hepatocellular
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cancer (HCC) (9) and ovarian cancer (70). Therefore, FAP is considered as an important target for diagnosis

and therapeutic approaches.

Fibroblast Activation Protein

FAP is a type Il membrane bound glycoprotein belonging to the dipeptidyl peptidase 4 (DPP4) family
with dipeptidyl peptidase and endopeptidase activity and sharing a 52% identity at the protein level with
DPP4 (11). The protein, which was also given the name seprase, consists of 760 amino acids composed of
a short intracellular domain (6 amino acids), a transmembrane domain (20 amino acids) and a large
extracellular domain (734 amino acids). Both, the post-proline dipeptidyl peptidase and endopeptidase
activity of FAP depend on the catalytic triad consisting of serin (S624), aspartate (D702) and histidine (H734)
(72) and require homodimerisation of the protein (13).

Further to overexpression in CAFs and certain transformed cells of malignant tissues, FAP is also
selectively expressed in cells of benign diseases and in normal tissues during remodeling. These include
stromal cells and mesenchymal stem cells during embryogenesis, wound healing, fibrotic reactions, and
inflammatory conditions such as arthritis, artherosclerotic plaques, fibrosis (74,75) as well as in ischemic
heart tissue after myocardial infarction (716,77). In healthy adult tissues no or only insignificant levels of the
protein are detected in uterus, cervix, placenta, breast and skin.

Based on enzymatic or non-enzymatic effects FAP directly enhances proliferation, migration and
invasion of stromal fibroblasts and of additional cell types including tumor, endothelial and immune cells
leading to invasiveness, extracellular matrix degradation, tumor vascularization, and escape from
immunosurveillance (7,78). Accordingly, in many human malignancies including CRC, PDAC, ovarian
cancer, HCC, and NSCLC, high FAP expression is reported to correlate with a higher local tumor invasion,

increased risk of lymph node metastases and decreased survival of patients (7).

FAP-specific Targeting of Tumors

The involvement of FAP in tumor development and progression as well as the selective expression
of the protein in the microenvironment of the most frequent tumors led to the development of several FAP-
based therapeutic approaches. The majority of these strategies focused on the development of inhibitors of
the enzymatic activity of the protein and, thereby, the contribution to growth and invasiveness of the tumor.
The characterization of the dipeptide substrate requirements for FAP enabled the synthesis of a variety of
different small-molecules inhibiting the specific prolyl peptidase activity of the enzyme. Among these,
Talabostat, a boronic acid-based inhibitor (Val-prolineboronic acid, PT-100), the only FAP inhibitor tested in
clinical studies so far, was well tolerated in solid tumor patients, but despite promising preclinical results
failed to induce tumor response in the majority of malignancies in phase Il clinical trials (19). A combinatorial
treatment of Talabostat with either Docetaxel in NSCLC patients (20) or Cisplatin in metastatic malignant
melanoma patients (27) also failed to show any clinical benefit and even reduced survival rate of these
patients. Nevertheless, a variety of FAP-specific small molecules has been recently developed providing

the basis for new radiopharmaceuticals (22,23).
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Based on the conflicting data regarding the contribution of FAP’s enzymatic activity to tumor
progression several therapeutic strategies focused on the restricted tumor expression of FAP and the
elimination of FAP-expressing cells. The unique proline-specific proteolytic activity of FAP was utilized to
design FAP-activated prodrugs composed of a peptide containing the FAP cleavage site and a cytotoxin
that after systemic administration circulate throughout the body in an inactive form (24,25). Upon specific
binding to FAP and subsequent proteolytic cleavage of the peptide the cytotoxin is able to cross the cell
membrane and to reach its intracellular target in FAP-expressing cells but also FAP-negative cancer cells
in close proximity (bystander effect). Although most of these strategies showed promising results in different
xenograft models regarding tumor regression and toxic side effects were markedly suppressed in
comparison with the original drug, clinical application was limited by toxicity of unprocessed protoxin or
partial deposition of the active drug in healthy organs (9).

Clinical studies demonstrated the ability of FAP-specific antibodies to accumulate in tumor tissues
after intravenous application. The '¥'I-labeled FAP-specific murine antibody F19 originally employed for the
identification of FAP as tumor-associated antigen displayed specific accumulation in tumor tissues of colon
carcinoma patients. Thereafter, several humanized versions of F19 antibody were prepared and preclinically
evaluated for their diagnostic and therapeutic properties in mouse models. Among these, the '*'I-labeled
anti-FAP antibody sibrotuzumab was applied for the treatment of patients with metastasized FAP-positive
carcinomas including breast cancer, CRC and NSCLC and tumor specific accumulation was observed (26).
However, '¥'I-sibrotuzumab revealed slow elimination in the liver, the spleen and other normal organs, which
was consistent with a slow blood pool clearance. Although an anti-tumor activity of non-labeled FAP
antibodies was soon excluded, their excellent tumor stroma targeting properties were exploited for the
design of conjugates with toxins or immunomodulatory cytokines for localized delivery (27). Anti-FAP
antibodies and anti-FAP scFv and antibody fragments, respectively, coupled to highly toxic substances
significantly improved the anti-tumor activity of the substance alone and stimulated the anti-tumor immune
response in mouse tumor models (9).

Immune-based therapies targeting FAP also include the application of FAP-derived DNA, protein
and dendritic cell vaccines to elicit CD8+ and CD4+-mediated immune response against FAP-expressing
cells (9) and the development of FAP-specific genetically engineered chimeric antigen receptor (CAR) T
cells (28). Based on T-cell-mediated release of pro-inflammatory cytokines and FAP-specific cytotoxicity,
both therapeutic strategies led to elimination of FAP-positive cells in vitro and in different mouse cancer
models, and induced delayed tumor growth and prolonged survival of the respective animals. Moreover, the
combination of FAP vaccination and chemotherapy improved the anti-tumor response in murine CT26 colon
carcinoma and D2F2 breast cancer models (29). Nevertheless, the limited therapeutic effect combined with

occasionally severe side effects prevented so far the clinical transfer of these strategies.
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Small Molecule Inhibitors for Imaging and Therapy

The slow clearance of FAP antibodies leading to a high background signal results in a limited
sensitivity for the detection of small lesions. This can be encountered by applying radiolabeled small
molecules such as MIP-1232 or other FAP inhibitors (22,23,30). Therefore, a variety of quinoline-based (22)
inhibitors were coupled to chelators with specific binding to human and murine FAP with a rapid and almost
complete internalization (37-33) (Fig. 2). Due to a high tumor uptake, a very low accumulation in normal
tissues, and a rapid clearance from the circulation, a high-contrast is obtained for PET imaging even at 10
minutes after tracer administration (34,35) (Fig. 3). Usually radioactivity was seen only in the renal pelvis
and the bladder, with no accumulation in the renal parenchyma, which is favorable for a possible therapeutic
application. Dose estimates for FAPI-02, FAPI-04 and FAPI-46 were in the range of 1.4-1.8 mSv/100 MBq
(34,36) and, therefore, comparable to other ®Ga-based tracers such as ¥Ga-DOTATOC/DOTATATE or
68Ga-PSMA-11. A first comparison with FDG in six patients with different tumor entities showed that
except for thyroid carcinoma FAPI-PET/CT showed a better contrast and a higher tumor uptake than FDG.
This may be especially important in patients with peritonitis carcinomatosa (34) (Fig. 4)

Recently, several new ligands were developed. Moon et al. (37) modified a high affinity inhibitor with
squaric acid (SA) containing bifunctional DATA®™ and DOTA chelators, which showed high tumor uptake
and tissue contrast. Besides, ligands were designed for '8F-labeling enabling large scale production for
clinical routine application (38,39). Toms et al. (38) used an '8F-labeled glycosylated FAP inhibitor ('8F-
FGlc-FAPI). Compared to FAPI-04 (ICs0 = 32 nM), the glycoconjugate, FGlc-FAPI (ICso = 167 nM) revealed
a lower affinity in vitro, a higher plasma protein binding and a significant hepatobiliary excretion, but a higher
tumor retention in the U87MG glioma model. Furthermore, '8F-FGlc-FAPI demonstrated high specific uptake
in bone structures and joints. Giesel et al. (39) reported the use of the NOTA-coupled FAPI-74, which can
be labeled with both '8F-AIF (Aluminum-Fluoride) and %8Ga in 10 patients with lung cancer. A high contrast
with SUVmax >10 was seen at 1 h p.i.. A dosimetry in these patients revealed an effective dose of 1.410.2
mSv/100 MBq for "8F-FAPI-74 and 1.6 mSv/100 MBq for %8Ga-FAPI-74, which is lower than the dose
obtained with '8F-FDG and other '8F-tracers.

Furthermore, new FAPI derivatives were designed for the labeling with **™Tc and '®Re, which are
available from generators and can be used as a couple for diagnosis and FAP-targeted endoradiotherapy
(40). The resulting **™Tc-labeled FAPI tracers showed excellent affinity (ICso = 6.4 nm to 12.7 nm) and
binding properties in vitro and significant tumor uptake (up to 5.4% ID/g) in biodistribution studies. The lead
candidate **"Tc-FAPI-34 was used for scintigraphy and SPECT in two patients with metastasized ovarian
and pancreatic cancer, respectively, for follow-up of °Y-FAPI-46 therapy (40). A comparison to PET/CT
imaging with 88Ga-FAPI-46 revealed that ®°™Tc-FAPI-34 accumulated in the same tumor lesions with
excellent image quality.

Kratochwil et al. (35) evaluated FAPI-02 and FAPI-04 uptake in 80 patients with 28 different tumor
entities with 54 primary tumors and 229 metastases and discriminated three different groups: the highest

average SUVmax (>12) was found in sarcoma, esophageal, breast, cholangiocarcinoma and lung cancer,
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an intermediate SUVmax (SUV 6-12) was seen in patients with hepatocellular, colorectal, head-neck,
ovarian, pancreatic and prostate cancer and the lowest uptake (average SUVmax <6) was observed in
pheochromocytoma, renal cell, differentiated thyroid, adenoid-cystic and gastric cancer. Nevertheless, high
variations in uptake were observed across and within all tumor entities.

In 75 patients with 12 different tumor entities Chen et al. (47) compared %8Ga-DOTA-FAPI-04-
PET/CT with "8F-FDG-PET/CT with respect to their performance in the initial staging (51 patients) and for
the detection of tumor recurrence (21 patients). Due to its higher contrast FAPI-04-PET/CT showed a higher
detection rate in all 12 types of malignant tumors than FDG-PET/CT (98.2% vs. 82.1%, P = 0.021). The
sensitivity of FAPI-PET/CT was also higher in lymph node metastases (86.4% vs. 45.5%, P = 0.004) as well
as in bone and visceral metastases such as liver metastases, peritoneal carcinomatosis and brain lesions
(83.8% vs. 59.5%, P = 0.004).

The same group evaluated the value of FAPI-PET/CT in 68 patients with inconclusive FDG-PET/CT
for the discrimination of mass lesions seen in morphological imaging (n =18), for the detection of unknown
primary (n = 6), for staging (n = 21) and for suspicion for recurrence (n = 23). Imaging was followed by a
histological analysis as gold standard. Most of the tumor lesions had a higher uptake for FAPI than for FDG
and a higher image contrast. This led to a better tumor detection in suspicious mass lesions, in unknown
primaries, an upgrade in tumor stage and in disease recurrence with an accuracy of 66.7%, 66.7%, 33.3%,
and 87.0%, respectively (42).

Furthermore, Shi et al. assessed the value of FAPI-04-PET/CT in 17 patients with suspected hepatic
nodules prior to surgery or biopsy and found high uptake in tumor nodules as opposed to one benign nodule
(43).

In patients with brain tumors (five IDH-mutant gliomas, 13 IDH-wildtype glioblastomas) IDH-wildtype
glioblastomas and grade Ill/1V gliomas, but not grade Il IDH-mutant gliomas showed elevated tracer uptake.
In glioblastomas, spots were found with increased uptake in projection on MRI contrast-enhancing areas.
Immunohistochemistry revealed FAP-positive cells with mainly elongated cell bodies and perivascular FAP-
positive cells in glioblastomas and an anaplastic IDH-mutant astrocytoma. If these data are confirmed in
larger patient numbers, it seems possible that FAPI-PET/CT may allow non-invasive distinction between
low-grade IDH-mutant and high-grade gliomas (44).

FAPI-PET/CT has also been used for radiation therapy planning in patients with glioblastoma, head
and neck tumors and lower gastrointestinal tract tumors (45-47). In 13 patients with glioblastoma the target
volume delineation with MRI and FAPI-PET/CT showed significant variations resulting in a larger volume
when FAPI-PET/CT and MRI were used in combination for treatment planning (45).

Since head and neck cancers show a diffuse growth pattern, differentiation between tumor and
healthy tissue can be challenging. Therefore, it can be expected that high contrast images such as those
obtained by FAPI-PET/CT may improve therapy planning. Syed et al. (46) used four different thresholds
(three-, five-, seven- and tenfold increase of FAPI tumor-to-normal tissue ratio) for the calculation of four
different gross tumor volumes (FAPI-GTV), which were compared to GTVs obtained by CE-CT and MRI.
The quantitative analysis revealed a high FAPI tumor uptake (primary tumors SUVmax 14.62 + 4.44) vs a
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low tracer accumulation in healthy tissues such as the salivary glands (SUVmax 1.76 + 0.31). Concerning
radiation planning the GTV obtained with CE-CT and MRI was of 27.3 mL, whereas FAPI derived contours
resulted in significantly different GTVs of 67.7 mL (FAPI x 3), 22.1 mL (FAPI x 5), 7.6 mL (FAPI x 7) and
2.3 mL (FAPI x 10). The combination of the morphological methods with FAPI-PET/CT revealed median
volumes, that were significantly larger with FAPI x 3 (54.7 mL, + 200.5% relative increase, p = 0.0005) and
FAPI x 5 (15.0 mL, + 54.9%, p = 0.0122).

For tumors of the lower gastrointestinal tract (n = 22) a high tumor- to-background ratio of more than
three was found in most tumor lesions. In treatment-naive patients (n = 6) the TNM classification was
changed in 50% and in 47% of patients with metastases (n = 15) new lesions were seen. High, medium and
low changes of therapy were observed in 19%, 33% and 29% of the patients, respectively. Furthermore, in
almost all patients an improved target volume delineation was obtained when using the image information
of ®8Ga-FAPI-PET/CT (47).

For all three tumor entities future prospective studies are needed to assess the impact of FAPI-
PET/CT based radiation therapy on tumor recurrence and survival. If positive, the higher contrast between
tumor and normal tissues may allow an automatically performed delineation of tumor volume and, thereby,
improve the inter-physician variability during therapy planning.

Besides its expression in malignant tumors, FAP expression is up-regulated in a variety of benign
diseases such as myocardial infarction, fibrosis of several organs, rheumatoid arthritis, and artherosclerotic
plaques (714-17); an example of a patient with tumor and fibrosis is shown in Figure 5. For rheumatoid
arthritis murine models imaged with PET and SPECT using radiolabeled anti-FAP antibodies demonstrated
a high tracer uptake in the inflamed joints and a correlation of tracer accumulation with the severity of the
disease (48-50).

In general, auto-immune triggered diseases are associated not only with inflammatory reactions but
also with an activation of fibroblasts finally resulting in fibrosis and organ damage. In that respect 1gG4-
related disease (IgG4-RD) is characterized by autoimmune inflammation associated with fibrosis
predominantly found in pancreas, biliary tree, salivary glands, the kidney, aorta and other organs. Two
studies evaluated the performance of FAPI-PET/CT as compared to FDG-PET/CT in IgG4-RD (51,52).

Employing FAPI-PET/CT for examination of 26 patients with IgG4-RD-related 136 lesions Luo et al.
(57) additionally detected 13% disease associated changes in organs of 50% of these patients. This led to
a higher detection rate of disease manifestation in pancreas, bile duct/liver, and lacrimal glands. With regard
to the accumulation of both tracers in disease lesions the authors detected a significantly higher FAPI uptake
when compared to the FDG uptake, which was attributed to the presence of activated fibroblasts. However,
in lgG4-related lymphadenopathy FAPI showed no accumulation, a finding, which was explained by a lack
of fibrosis.

Using FAPI- and FDG-PET/CT as well as MRI and histopathological assessment Schmidkonz et al.
(52) studied 27 patients with inflammatory, fibrotic and overlapping manifestations of IgG4-related disease.
Their evaluation revealed that FDG-positive lesions consisted of dense infiltrations of 1gG4+ cells in

histology, whereas the analysis of FAPI-positive lesions revealed abundant activated FAP-positive
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fibroblasts. Therefore, a discrimination between inflammatory and fibrotic activity seems possible. In
addition, fibrotic lesions showed a reduced response to anti- inflammatory treatment as compared to
inflammatory lesions. The authors see a potential for changes in therapy with individualized treatment
strategies depending on the extent of fibrosis or inflammation. In the former case, specific antifibrotic agents
may be preferable to anti-inflammatory therapy.

Another area of interest are cardiac diseases. In an experimental setup, Varasteh et al. studied
remodeling processes in rats after sham-operation and coronary ligation for the induction of myocardial
infarction (53). FAPI uptake in the diseased myocardium showed a peak at six days after coronary ligation,
mainly localizing at the border zone of the infarction as shown by autoradiography and conventional staining.
The FAPI-positive area was FDG-negative but positive in immunofluorescence in myofibroblasts. This may
have a significant impact on diagnosis and the determination of prognosis as well as on the clinical
management of these patients.

A further possible application is mentioned in a case report of a patient with PDAC undergoing
restaging after therapy with gemcitabine in combination with nab-paclitaxel followed by a modified
FOLFIRINOX protocol (54). Besides FAPI uptake in the primary tumor, multiple liver metastases, and
peritoneal carcinomatosis a high tracer accumulation was seen in the left ventricular myocardium. The
authors speculate that the detection of myocardial damage after chemotherapy using FAPI-PET/CT may be
useful for the detection and early management of cardiotoxicity.

Since the FAPI ligands are chelator-based containing DOTA, these molecules may be also used for
therapeutic applications. A first preclinical therapy application of FAPI-04 was performed in nude mice
bearing human pancreatic PANC-1 cancer cells (55). In this model high FAP expression was shown by
small animal PET imaging and immunohistochemistry. Therapy was done by administration of 34 kBq ?2°Ac-
FAPI-04 and resulted in a significant tumor growth delay compared to non-treated controls without a
significant change in body weight. Clinically, few data exist for FAPI-04. In a first patient with metastasized
breast cancer in final stage, FAPI-04 with *°Y (half-life 64 hrs) was chosen to match the physical half-life of
the therapeutic radionuclide to the tumor retention time. After administration of a relatively low dose of 2.9
GBq °Y-FAPI-04, the visualization of the metastases in Bremsstrahlung images was possible even at 24
hrs p.i. (33). Clinically, no therapy related side effects and especially no hematotoxicity was observed, while
a significant reduction in opioid dosing given as pain medication was reported.

Since in tumors the origin, number and distribution of FAP-expressing CAFs as well as the number
of FAP molecules per cell may differ, we may expect varying tumor uptake as well as variations in the
intratumoral tracer distribution. This may result in different pharmacokinetic profiles in different tumor
entities. In a small series of patients with different tumors, different kinetics from 1 h to 3 hrs p.i. was seen
(32). If this observation is confirmed in a larger number of patients, this may have an impact on the indication
of a FAPI-based endoradiotherapy: tumors with a longer retention may respond better than tumors with a
fast elimination of the radiopharmaceutical. Furthermore, since different proteomes can be expected due to

the different cellular origin of CAFs with variations in the expression of different CAF markers such as FAP,
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aSMA or PDGFR} are, this may result in a heterogeneous tracer uptake or other FAP targeting cells or

molecules.

CONCLUSION

FAPIs are promising tracers for diagnostic applications for tumors showing a desmoplastic reaction,
as well as for non-malignant diseases associated with tissue remodeling such as myocardial infarction,
sarcoidosis, chronic inflammation, fibrosis of lung, liver and kidney, rheumatoid arthritis and possibly also
artherosclerosis.

For FAPI-based endoradiotherapy the physical half-life of the radionuclide has to be adjusted to the
retention time: radionuclides with shorter half-lives seem to be preferable than radionuclides with a longer
half-life. This would favor the use of '®Re, '53Sm, 2'3Bi or ?'?Pb. Since CAFs are involved in many tumor
supporting processes such as angiogenesis, chemoresistance and resistance to immunotherapy,
combination therapies of FAP-targeted endoradiotherapy with radiation therapy, chemotherapy and

immunotherapy may lead to a synergizing effect and represent an exciting future research area.
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FIGURE 1: The tumor microenvironment consists of tumor cells and non-tumor cells such as bone marrow
derived stem cells (BMDSC), B and T lymphocytes, NK killer cells, normal epithelial cells, activated
fibroblasts (CAFs) and macrophages (T1 and T2). ECM: extracellular matrix. Modified according to: Kalluri
R. The biology and function of fibroblasts in cancer. Nature Reviews Cancer 2016;16:582.
https://doi.org/10.1038/nrc.2016.73
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FIGURE 2: Structures of FAPI tracers used in clinical application.
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FIGURE 3: Maximum intensity Projections (MIP) at 10 min, 1 h and 3 hrs after administration of FAPI-46 in
a patient with metastasized colorectal cancer. Due to a rapid tumor uptake and a very fast clearance high

contrast images are possible even at 10 min p.i.
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FAPI-04

FIGURE 4: Comparison of FDG-PET/CT and FAPI-46-PET/CT in a patient with metastasized ovarian cancer.

Maximum intensity Projections (MIP) and transaxial slices at 1 h p.i. The metastatic lesions in liver and

lymph nodes are better seen with FAPI (white arrows).
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FIGURE 5: FAPI-04-PET/CT of a patient with esophageal cancer and lung fibrosis. Left: Transaxial slices

(CT, fusion image and PET alone); right: maximum intensity projection (MIP).



