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�
 ABSTRACT 

Purpose: Simlukafusp alfa [fibroblast activation protein α–targeted 
IL2 variant (FAP-IL2v)], a tumor-targeted immunocytokine, com-
prising an IL2 variant moiety with abolished CD25 binding fused to 
human IgG1, is directed against fibroblast activation protein α. This 
phase I, open-label, multicenter, dose-escalation, and extension study 
(NCT02627274) evaluated the safety, pharmacokinetics, pharmaco-
dynamics, and antitumor activity of FAP-IL2v in patients with ad-
vanced/metastatic solid tumors. 

Patients and Methods: Participants received FAP-IL2v intra-
venously once weekly. Dose escalation started at 5 mg; flat dosing 
(≤25 mg) and intraparticipant uptitration regimens (15/20, 20/25, 
20/20/35, and 20/35/35 mg) were evaluated. Primary objectives 
were dose-limiting toxicities, maximum tolerated dose, recom-
mended expansion dose, and pharmacokinetics. 

Results: Sixty-one participants were enrolled. Dose-limiting 
toxicities included fatigue (flat dose 20 mg: n ¼ 1), asthenia 

(25 mg: n ¼ 1), drug-induced liver injury (uptitration regimen 
20/25 mg: n ¼ 1), transaminase increase (20/25 mg: n ¼ 1), 
and pneumonia (20/35/35 mg: n ¼ 1). The uptitration regi-
men 15/20 mg was determined as the maximum tolerated dose 
and was selected as the recommended expansion dose. In-
creases in peripheral blood absolute immune cell counts were 
seen for all tested doses [NK cells, 13-fold; CD4+ T cells 
(including regulatory T cells), 2-fold; CD8+ T cells, 3.5-fold] 
but without any percentage change in regulatory T cells. 
Clinical activity was observed from 5 mg [objective response 
rate, 5.1% (n ¼ 3); disease control rate, 27.1% (n ¼ 16)]. 
Responses were durable [n ¼ 3, 2.8 (censored), 6.3, and 43.4 
months]. 

Conclusions: FAP-IL2v had a manageable safety profile and 
showed initial signs of antitumor activity in advanced/metastatic 
solid tumors. 

Introduction 
IL2 (aldesleukin) has been approved for the treatment of meta-

static melanoma and renal cell carcinoma (1). However, systemic 

IL2 therapy is limited by its short half-life, modest efficacy, and 
challenging safety profile, which requires close patient monitoring 
and hospitalization (2). Several tumor-targeted IL2 immunocyto-
kines have been developed to improve the efficacy and safety of IL2 
by fusing wild-type (WT) IL2 to tumor-targeting antibodies (3, 4). 
However, all have failed to demonstrate a favorable risk–benefit 
profile in the clinic, mainly due to IL2 toxicity (5, 6) and the activation 
of immunosuppressive CD25+ regulatory T cells (Treg; refs. 6, 7). 

Simlukafusp alfa [fibroblast activation protein α (FAP)–targeted 
IL2 variant (IL2v; FAP-IL2v); RO6874281] is a novel, monomeric 
immunocytokine developed to overcome the limitations of WT IL2 
through selectively promoting immune responses in the microen-
vironment of FAP-overexpressing tumors (8). FAP-IL2v comprises 
a single IL2v moiety with abolished CD25 binding which is fused to 
human IgG1 and directed against FAP (a transmembrane glyco-
protein with proteolytic activity; ref. 8). Binding of IL2v to CD25 
was abolished to reduce the expansion and/or activation of Tregs. 
FAP is rarely expressed in healthy tissue but is needed for tissue 
remodeling processes (9). Hence, FAP has been found to be highly 
expressed on the surface of cancer-associated fibroblasts, which can 
be found in the stroma in more than 90% of human epithelial 
tumors (9, 10). 

Due to the full activation of CD8+ T cells and NK cells, FAP-IL2v 
has enhanced the activity of several therapeutic antibodies in pre-
clinical models, including checkpoint inhibitors like anti-PDL1 
antibodies, or other antibodies which induce antibody-dependent 
cellular cytotoxicity (8); we thus hypothesized that FAP-IL2v may 
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serve as a versatile combination partner in cancer immunotherapy. 
In this study, we report the results of a first-in-human phase I study 
evaluating the safety, pharmacokinetics (PK), pharmacodynamics 
(PD), and antitumor activity of FAP-IL2v in patients with 
advanced/metastatic solid tumors. 

Patients and Methods 
Study design and participants 

This was an open-label, multicenter, dose-escalation and exten-
sion phase I study of FAP-IL2v in patients with advanced/metastatic 
solid tumors (ClinicalTrials.gov: BP29842; NCT02627274; Supple-
mentary Fig. S1). The study consisted of parts A, B, and C; we report 
data from the monotherapy dose-escalation and expansion cohorts 
(part A). Eligible participants were of ages ≥18 years, with mea-
surable disease as defined by Response Evaluation Criteria in Solid 
Tumors (RECIST) v1.1, had an Eastern Cooperative Oncology Group 
performance status of 0/1, and had been confirmed to have 
advanced/metastatic solid tumors with at least one tumor lesion 
accessible to biopsy per clinical judgment of the treating physician. 
Ineligible participants were those with symptomatic or untreated 
central nervous system lesions, an active second malignancy, known 
autoimmune diseases, or disease with ongoing tissue remodeling. 
The use of concurrent therapy with immune-modulating agents was 
not allowed. Full eligibility criteria and study representation of 
underserved communities (Supplementary Table S1) are included in 
the Supplementary Data. 

This study was approved by each center’s ethics committee or in-
stitutional review board, and the study was conducted in accordance 
with the principles of the Declaration of Helsinki and Good Clinical 
Practice guidelines. All participants provided written informed consent. 

Study treatment 
FAP-IL2v monotherapy was administered as an i.v. infusion once 

weekly at a starting dose of 5 mg using flat dosing and intra-
participant uptitration regimens. The first administration of 
FAP-IL2v was given without premedication. Premedication with H1 
antihistamines, NSAIDs, and crystalloid fluids could be considered 
for subsequent administrations at the investigator’s discretion to 
attenuate IL2-mediated infusion reactions. 

The first participant was observed for safety for 1 week, followed 
by additional participants. Safety data from a previous phase I 
study (Lassen and colleagues; manuscript in preparation) of cer-
gutuzumab amunaleukin (CEA-IL2v), an immunocytokine with 
the same active moiety as IL2v and fused to a bivalent carci-
noembryonic antigen (CEA)–targeted antibody (11), were used to 
inform the early dose-escalation steps, as CEA-IL2v demonstrated 
a manageable safety profile. A modified continual reassessment 
escalation method with overdose control design was used to guide 
the dose escalation (Supplementary Fig. S1). The decision to 
escalate to the next dose level was made when three or more par-
ticipants in each cohort had completed the dose-limiting toxicity 
(DLT) period of 14 days (see Supplementary Data for the full def-
initions of DLTs). Uptitration at the second or third dosing was 
implemented to counteract the self-induced clearance observed with 
FAP-IL2v due to its mode of action. Treatment continued for a 
maximum of 24 months or until disease progression, unacceptable 
toxicity, or withdrawal of consent. 

Study objectives 
The primary objectives of this study were to evaluate the safety of 

FAP-IL2v monotherapy, identify the maximum tolerated dose 
(MTD) and define a recommended dose for development, and to 
determine the PK profile. Secondary objectives included the inves-
tigation of treatment-induced PD effects on peripheral blood cells 
and antitumor activity. 

Assessments 
Safety was assessed by monitoring DLTs and the incidence of 

adverse events (AE), serious AEs (SAE), laboratory and cardiac 
abnormalities, antidrug antibodies (ADA), and physical examina-
tions. AEs were evaluated using NCI Common Terminology Cri-
teria for Adverse Events (v4.03 until November 2017; v5.0 following 
release). The PK parameters of FAP-IL2v in serum were determined 
using noncompartmental analysis and nonlinear mixed-effect 
modeling. The PD effects of FAP-IL2v were determined by abso-
lute immune cell counts (CD4+ T cells, CD8+ T cells, NK cells, and 
Tregs) in peripheral blood. Tumor archival or fresh tumor biopsies 
were collected and analyzed centrally for PDL1 expression using 
clone SP142 by IHC (F. Hoffmann-La Roche Ltd. Tissue Diagnos-
tics). Antitumor activity was evaluated according to RECIST v1.1 
using CT or MRI after 8 weeks of treatment, and responses were 
confirmed at ≥4 weeks later. Outcome measures included the 
objective response rate [ORR, defined as the proportion of partici-
pants with a complete response (CR) or partial response (PR)] and 
disease control rate [defined as CR, PR, or stable disease (SD)]. 

Statistical analyses 
Participants who received one or more doses of FAP-IL2v were 

included in the safety and PK analysis population. The PD analysis 
population included all participants who had paired blood samples 
at baseline and on-treatment (cycle 4 day 1). The preliminary 
antitumor activity of single-agent FAP-IL2v was evaluated in all 
participants within the safety population who had a baseline re-
sponse and one or more on-study response assessment. The 90% 
confidence interval (CI) for ORR was constructed using the Wilson 
method, whereas the 95% CI for median duration of response was 
computed using the Brookmeyer and Crowley method. Data cut-off 
was January 16, 2023. 

Translational Relevance 
Simlukafusp alfa [fibroblast activation protein α (FAP)–targeted 

IL2 variant (FAP-IL2v)] with abolished CD25 binding is a 
novel immunocytokine developed to overcome the limitations of 
wild-type IL2 by selectively promoting immune responses in 
the microenvironment of tumors that overexpress FAP, while 
minimizing known side effects by abrogating CD25 binding. 
Targeting FAP-overexpressing tumors with IL2v therapy has the 
potential to provide augmented antitumor responses accompanied 
by a more manageable safety profile compared with wild-type 
IL2 therapies. In this phase I study, FAP-IL2v had an acceptable 
safety profile in participants with advanced/metastatic solid tumors. 
The early and favorable signs of clinical activity provide a rationale 
for further investigation of FAP-IL2v, in combination with other 
agents, in patients with advanced cancers who have progressed 
on a previous cancer therapy or for whom no standard and 
effective therapy exists. 
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Data availability 
Qualified researchers may request access to individual par-

ticipant–level data through the clinical study data request 
platform (https://vivli.org/ourmember/roche/). Further details 
on F. Hoffmann-La Roche Ltd’s criteria for eligible studies are 
available at https://vivli.org/members/ourmembers/. For further 
details on F. Hoffmann-La Roche Ltd’s Global Policy on the Sharing 
of Clinical Information and the procedure to request access to re-
lated clinical study documents, see https://www.roche.com/ 
research_and_development/who_we_are_how_we_work/clinical_ 
trials/our_commitment_to_data_sharing.htm. 

Results 
Participants 

Between November 2015 and October 2019, 61 participants were 
enrolled to receive FAP-IL2v in weekly doses of flat 5 mg (n ¼ 3), 
10 mg (n ¼ 4), 20 mg (n ¼ 4), and 25 mg (n ¼ 5) or intraparticipant 
uptitration regimens of 15/20 mg (n ¼ 11), 20/25 mg (n ¼ 5), 20/20/ 
35 mg (n ¼ 5), and 20/35/35 mg (n ¼ 1). The 15/20 mg uptitration 
regimen was determined as the MTD and was chosen for the ex-
pansion cohort (n ¼ 23). Participant baseline characteristics were 
similar across doses (Table 1); the median age was 60 years (range, 
38–78); and the most common cancer diagnoses at study entry were 
melanoma [n ¼ 19 (31%)] and squamous cell carcinoma [SCC; 
n ¼ 11 (18%)]. Three participants (5%) completed the study, and 58 
(95%) discontinued treatment, primarily due to disease progression 
[n ¼ 36 (59%)] or AEs [n ¼ 6 (10%)]. The median treatment du-
ration was 1.6 months (range, 0–24). 

Safety 
All 61 participants in the safety population experienced at least 

one AE (Supplementary Table S2); 98% of the participants had 
FAP-IL2v–related AEs (Table 2). Any grade/class-specific AEs 
expected with IL2 therapy included pyrexia (71%), liver function 
test abnormalities (57%), edema (39%), and infusion-related reac-
tions (IRR; 67%). Seven participants (12%) experienced FAP-IL2v– 
related grade 2 capillary leak syndrome, which all resolved. Most 
reported any-grade AEs across all cohorts included pyrexia (71%), 
IRR (67%), nausea (49%), chills (48%), fatigue (44%), and decreased 
appetite (41%; Supplementary Table S2). Grade ≥3 AEs were re-
ported in 79% of the participants. Most reported grade 3/4 AEs 
(≥10% of participants across all doses) were IRR (21%), anemia 
(16%), aspartate transaminase increase (13%), pyrexia (12%), and 
hypophosphatemia (12%). The percentage of patients experiencing 
at least 1 AE of any grade did not change over time. However, the 
incidence of grade 3/4 AEs showed a substantial reduction over the 
course of treatment cycles [cycles 1–3, n ¼ 40 (65.6%); cycles 4–6, 
n ¼ 21 (40.4%); cycles 6+, n ¼ 13 (33.3%)]. Class-specific AEs were 
predominantly grade 1/2, and although pyrexia was seen at a 
relatively constant frequency throughout cycles, all the other AEs 
were noted to decrease. A total of 42 participants (69%) experienced 
one or more SAEs; 37 participants (61%) had SAEs considered to be 
FAP-IL2v–related (Table 2). AEs leading to dose modification/inter-
ruption of FAP-IL2v occurred in 42 participants (69%; Table 2), and 
AEs leading to FAP-IL2v withdrawal were reported in six participants 
[10%; flat dose 20 mg (n ¼ 1); uptitration regimen 15/20 mg (n ¼ 2); 
20/25 mg (n ¼ 1); 20/35/35 mg (n ¼ 1; Table 2)]. 

DLTs among participants receiving flat dosing were as follows: 
5 mg (n ¼ 0); 10 mg (n ¼ 0); 20 mg [n ¼ 1 (fatigue)]; and 25 mg 
[n ¼ 1 (asthenia)]. Among participants on uptitration dosing 

regimens, DLTs were 15/20 mg (n ¼ 0), 20/25 mg [n ¼ 2 (drug- 
induced liver injury and increased aspartate aminotransferase)], 20/ 
20/35 mg (n ¼ 0), and 20/35/35 mg [n ¼ 1 (pneumonia); 
Table 2]. The 15/20 mg uptitration regimen was determined as the 
MTD and was chosen for expansion to compensate for reduced 
exposure upon multiple dosing. In the 34 participants who received 
the recommended uptitration regimen of 15/20 mg, the six most 
common all-grade FAP-IL2v–related AEs were pyrexia (74%), IRR 
(65%), chills (59%), fatigue (44%), nausea (41%), and asthenia 
(41%). The most frequent grade 3/4 FAP-IL2v–related AEs at the 
recommended dose were IRR (21%), pyrexia (15%), asthenia 
(12%), and hypophosphatemia (12%; Table 2). AEs leading to 
dose interruption/modifications were seen in 74% (n ¼ 25/34) of the 
participants receiving the uptitration regimen 15/20 mg. 

In total, 44 participants died, 42 deaths of which were due to 
disease progression and the cause of death was unknown for 2 
participants. No deaths were considered related to FAP-IL2v. 

PK analysis 
PK analyses were conducted in all participants, and characteris-

tics were followed longitudinally within each dose cohort. FAP-IL2v 
concentrations exhibited nonlinear elimination [typical of target- 
mediated drug disposition (TMDD)], consistent with clearance via a 
nonlinear pathway and via a linear pathway after single-dose 

Table 1. Participant demographics and baseline characteristics. 

Characteristic 
All participants 
(N = 61) 

Median age (range) 60 (38–78) 
Sex, n (%) 

Male 31 (51) 
Female 30 (49) 

Primary tumor type, n (%) 
Melanoma 19 (31) 
SCCa 11 (18) 
Adenocarcinomaa 7 (12) 
Head and neck cancer 7 (12) 
Breast cancer 3 (5) 
Lung cancer 3 (5) 
Colorectal carcinoma 3 (5) 
Pancreatic cancer 2 (3) 
Prostate cancer 2 (3) 
Chondrosarcoma 1 (2) 
Gastric cancer 1 (2) 
Mesothelioma 1 (2) 
Ovarian cancer 1 (2) 

Stage at study entry, n (%) 
III 3 (5) 
IV 56 (92) 
Missing 2 (3) 

ECOG performance status, n (%) 
0 22 (36) 
1 39 (64) 

Prior lines of therapy, n (%) 
0 9 (15) 
1 15 (25) 
2 13 (21) 
3 11 (18) 
>3 13 (21) 

Abbreviation: ECOG, Eastern Cooperative Oncology Group. 
aUnknown primary origin. 
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administration (Fig. 1A). The nonlinearity was attributed to the 
FAP-IL2v clearance pathway via a saturable, target-mediated 
mechanism [like IL2 receptor (IL2R)]. After multiple dose admin-
istrations, concentration–time profiles were similar in shape, with 
lower exposures than those observed after a single dose. No serum 
accumulation of FAP-IL2v was observed following multiple treat-
ment cycles; rather, serum exposure decreased in most participants 
(this observation occurred as soon as cycle 2). A reduction in 
FAP-IL2v exposure correlated with the number of IL2R-expressing 
cells. FAP-IL2v was described with a TMDD model using an ex-
pansion of the target pool to explain the reduced exposure following 
multiple doses. The expansion of the target pool was in line with the 
mode of action and was supported by IL2R-positive immune cell 
expansion in response to treatment. To determine the uptitration 
regimen to compensate for the reduced exposure on the second dose, 

population PK simulations were performed to decide dose increases, 
and ADA development was observed at all doses, but no significant 
effect on FAP-IL2v exposure was noted (Fig. 1B). 

PD analysis 
The strongest expansion following FAP-IL2v treatment was seen 

in NK cells, followed by CD8+ and CD4+ T cells. Increases in ab-
solute cell counts were seen from baseline to cycle 4 day 1 for CD4+ 

(including Tregs, 2-fold), CD8+ (3.5-fold), and NK cells (13-fold), 
but without any significant change in the overall Treg percentage 
(Fig. 1C). 

Antitumor activity 
Fifty-nine participants were evaluable for antitumor activity per 

RECIST v1:1; three participants responded to treatment. The confirmed 

Table 2. Overview of AEs during dose escalation and treatment-related AEs at the recommended weekly uptitration regimen of 
15/20 mg. 

AE, n (%) 

AEs during dose escalation—FAP-IL2v once weekly dosing 

Flat dosing Uptitration regimen Expansion Combined 

Cohort 1: 
5 mg 
(n = 3) 

Cohort 2: 
10 mg 
(n = 4) 

Cohort 3: 
20 mg 
(n = 4) 

Cohort 4: 
25 mg 
(n = 5) 

Cohort 5: 
20/20/35 mg 
(n = 5) 

Cohort 6: 
20/35/35 mg 
(n = 1) 

Cohort 7: 
20/25 mg 
(n = 5) 

Cohort 8: 
15/20 mg 
(n = 11) 

Cohort 9: 
15/20 mg 
(n = 23) 

All part A 
participants 
(N = 61) 

Participants with ≥1 event, n (%) 

AE 3 (100) 4 (100) 4 (100) 5 (100) 5 (100) 1 (100) 5 (100) 11 (100) 23 (100) 61 (100) 
Treatment- 

related 
3 (100) 3 (75) 4 (100) 5 (100) 5 (100) 1 (100) 5 (100) 11 (100) 23 (100) 60 (98) 

SAE 1 (33) 1 (25) 2 (50) 4 (80) 4 (80) 1 (100) 3 (60) 9 (82) 17 (74) 42 (69) 
Treatment- 

related 
1 (33) 0 2 (50) 2 (40) 4 (80) 1 (100) 2 (40) 9 (82) 16 (70) 37 (61) 

AEs leading 
to dose 
modification/ 
interruption 

1 (33) 2 (50) 1 (25) 4 (80) 5 (100) 1 (100) 3 (60) 9 (82) 16 (70) 42 (69) 

AEs leading to 
treatment 
withdrawal 

0 0 1 (25) 0 0 1 (100) 1 (20) 2 (18) 1 (4) 6 (10) 

Grade ≥3 AE 2 (67) 1 (25) 2 (50) 5 (100) 5 (100) 1 (100) 4 (80) 10 (91) 23 (100) 54 (89) 
DLT 0 0 1 (25) 1 (20) 0 1 (100) 2 (40) 0 0 5 (8) 

Most common treatment-related AEs (≥20% of the participants) at the recommended weekly dose of 15/20 mg (n = 34) 

AE, n (%) All grades Grade 3 or 4 

Pyrexia 25 (74) 5 (15) 
IRR 22 (65) 7 (21) 
Chills 20 (59) 0 
Fatigue 15 (44) 2 (6) 
Nausea 14 (41) 0 
Asthenia 14 (41) 4 (12) 
Decreased appetite 10 (29) 1 (3) 
Peripheral edema 9 (26) 0 
Diarrhea 8 (24) 0 
Vomiting 8 (24) 0 
AST increased 8 (24) 2 (6) 
ALT increased 8 (24) 2 (6) 
Blood bilirubin increased 8 (24) 0 
Hypotension 8 (24) 2 (6) 
Rash 7 (21) 2 (6) 

Abbreviations: ALT, alanine aminotransferase; AST, aspartate transaminase. 
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Figure 1. 
FAP-IL2v PK profile on cycles 1 and 5 (A), exposure and effects of ADA development (B), and PD effects in peripheral blood (paired samples) following weekly 
administration (C). *, P < 0.01. ABS, absolute; AUC, area under the concentration curve; BL, baseline; C, cycle; D, day; NS, not significant. 
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Figure 2. 
Waterfall plot of all evaluable participants according to indication (A) and spider plot of participants with head and neck tumors (including SCC and 
adenocarcinoma), SCC with various primary origins, and melanoma (B). Sum of the diameter of target lesions post-baseline was not available for three patients. 
aPositive PDL1 status was defined as TC or IC > 0; bthe participant with head and neck cancer who experienced a CR had SCC of the head and neck; the other five 
cases of head and neck cancer were adenocarcinomas. NE, not evaluable; PD, progressive disease; SLD, sum of (target) lesion; Ukn, unknown. 
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ORR was 5.1% (90% CI, 2.05–12.06) with a disease control rate of 27.1% 
(CR ¼ 1.7%; PR ¼ 3.4%; SD ¼ 22.0%; progressive disease ¼ 66.1%; 
response was missing/not evaluable for 6.8%; Fig. 2A); responses were 
observed irrespective of PDL1 status. The rate of progression-free 
survival at 24 weeks was 13% (95% CI, 6.4–25.6). The participant who 
achieved CR was a 58-year-old male with SCC of the head and neck. 
Two participants who achieved a PR had melanoma: the first was a 
38-year-old female who had progressed after five previous lines of 
therapy (including nivolumab plus ipilimumab), and the second was a 
52-year-old female who had progressed after previous first-line 
nivolumab plus ipilimumab. The median duration of response was 
24.9 months [95% CI, 6.3 (not evaluable)]; responses were durable for 
three participants [2.8 months (censored), 6.3 months, and 43.4 
months]. Although the PR was not confirmed, one participant with 
SD as their best overall response, due to a nonevaluable RECIST 
assessment after experiencing a PR in cycle 32, remained on treatment 
for 24 months. Percentage change in the target lesion from baseline 
for participants with melanoma, head or neck cancer, or other SCC is 
illustrated in Fig. 2B. 

Discussion 
FAP-IL2v was designed to overcome the limitations of high-dose 

IL2 therapy by selectively promoting immune responses in the 
microenvironment of FAP-overexpressing tumors while minimizing 
known side effects. In this phase I study using patients with ad-
vanced/metastatic solid tumors, FAP-IL2v had an acceptable safety 
profile at the tested doses. Despite targeting, systemic IL2 effects 
were evident from the moment of infusion. Importantly, central 
nervous system and skin toxicities were not observed. The MTD was 
reached at 15/20 mg with an uptitration regimen and was selected 
for dose expansion. AEs consistent with the class-specific effects of 
IL2 were manageable, and no unexpected safety signals were observed. 

FAP-IL2v delivered a systemically higher exposure than 
high-dose IL2. Due to its prolonged half-life, a sevenfold higher 
exposure (defined by area under the concentration–time curve) was 
seen with the 10 mg flat dose compared with a full cycle of con-
ventional high-dose IL2 therapy (720 kIU/kg every 8 hours, days 1– 
5; ref. 12). Serum concentrations of FAP-IL2v follow TMDD with a 
time effect likely due to target induction, while serum exposure to 
FAP-IL2v decreased following multiple cycles of administration 
(likely because of the PD effect of IL2 increasing the number of 
IL2Rs during treatment). In contrast to previously reported obser-
vations seen with CEA-IL2v (4), no significant effect on ADAs 
(including at high titers) from FAP-IL2v exposure was noted. 

Treatment and management of advanced solid tumors remain 
challenging despite the development of new therapeutic agents. IL2 
has been used alone or in combination with other cancer therapies 
and has been shown to induce durable responses (2, 13, 14). Al-
though objective antitumor activity in this study was only demon-
strated in three participants (melanoma and SCC), confirmed 
responses were deep and durable, highlighting the potential benefit 
of IL2 therapy in certain patients. 

PDL1 expression can indicate that a sufficient immune cell tumor 
infiltration exists in the microenvironment (15), and that antitumor 
immune responses might be augmented with FAP-IL2v. Notably, 
there was no obvious relationship between antitumor activity and 
PDL1 status. 

Preclinical models and early-phase clinical trials suggest a distinct 
mechanism of action (through the activation and proliferation of T 
and NK cells) by which IL2 treatment exerts its effects (16). We 

report changes in the median density of NK and CD8 T cells, but 
not in the percentage of Tregs, in the peripheral blood that were 
detected following FAP-IL2v administration, highlighting the ben-
efits of IL2v over WT IL2 (1). The tolerability of FAP-IL2v seems 
better than that reported for high-dose IL2; this is mainly due to a 
lower incidence and severity of AEs, particularly capillary leak 
syndrome, which requires close patient monitoring in hospital (2). 
Although reducing the dose of IL2 could result in reduced toxicity, 
low-dose regimens are not as clinically active and effective, possibly 
because in low abundancies, IL2 binds with high affinity to receptors 
expressed on Tregs (2). Unlike the preferential increase in Tregs 
among CD4+ T cells that was described for patients treated with IL2 
(17, 18), FAP-IL2v preferentially expanded CD8+ T cells and, to a 
lesser extent, CD4+ T cells including Tregs but did not increase the 
percentage of Tregs among CD4+ T cells. The benefit of targeting 
FAP-positive cells in the tumor microenvironment cannot be de-
fined from this study. The development of ADAs may impact tumor 
uptake and retention in the tumor microenvironment, resulting in 
reduced intratumoral IL2v exposure and dampened PD effects. 
Although FAP-specific probes are under clinical investigation for 
tumor imaging, insights into the FAP-IL2v retention pattern in 
patients will require dedicated biodistribution studies like those 
performed with the CEA-targeted IL2v construct (Lassen and col-
leagues, manuscript in preparation; refs. 4, 11). 

Conclusion 
Targeting FAP-expressing tumors with IL2v therapy has the 

potential to provide an augmented antitumor immune response 
alongside an improved PK profile for convenient dosing schedules, 
and a manageable safety profile that seems favorable compared with 
conventional high-dose IL2 therapies. 

Early signs of clinical activity in melanoma and SCC provide a 
rationale for further investigation of FAP-IL2v in combination with 
other agents in patients with advanced cancers. In particular, the 
ability of FAP-IL2v to activate T and NK cells is expected to en-
hance the activity of checkpoint inhibitors and tumor-directed an-
tibody therapies (including cetuximab, rituximab, and trastuzumab; 
refs. 19, 20, 21) in participants with advanced cancer. 

At the time of submission of this article, the sponsor has decided 
to discontinue the development of FAP-IL2v for strategic reasons. 
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