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Abstract
Uzatresgene autoleucel (uza-cel), a next-generation engineered T-cell receptor autologous T-cell therapy,
targets melanoma-associated antigen (MAGE) A4 widely presented by human leukocyte antigens (HLA)
on solid tumors. This phase 1, open-label trial evaluated uza-cel in adult HLA-eligible patients with
advanced, previously treated MAGE-A4–positive solid tumors. In the monotherapy cohort, patients with
ovarian (n=15), esophagogastric junction, esophageal, or gastric (n=14), urothelial (n=8), head and neck
cancers (n=4), non-small cell lung cancer or melanoma (n=2 each), and synovial sarcoma or
myxoid/round cell liposarcoma (n=1 each) received lymphodepleting chemotherapy (fludarabine 30
mg/m2x4 days, cyclophosphamide 600 mg/m2x3 days) then a single uza-cel intravenous infusion. Most
common adverse events were neutropenia (80.9%), cytokine release syndrome (78.7%), anemia and
lymphopenia (70.2% each), mostly transient. Overall response rate per RECIST v1.1 was 16/47 (34.0%;
95% CI 20.9–49.3), including 2 complete responses (in ovarian and urothelial) and 14 partial responses,
with evidence of broad immune engagement.

ClinicalTrials.gov identifier: NCT04044859

Introduction
Adoptive cell therapy using autologous T cells engineered to express modified T-cell receptors (TCRs)
specifically targeting cancer antigens is emerging as a promising option for a range of solid tumors.
Given TCRs recognize antigens presented on the cell surface by the human leukocyte antigen (HLA)
complex, TCR T-cell therapy can recognize and target intracellular antigens. This contrasts with chimeric
antigen receptor (CAR) T-cell therapies, which typically recognize cell surface antigens. Various CAR T-
cell therapies are approved for treatment of several hematologic malignancies; however, there has been
a lack of efficacy in solid tumors to date.

Cancer/testis antigens (CTAs) are a family of intracellular proteins widely expressed across a range of
solid tumors and, consequently, of significant interest in the development of TCR T-cell therapies.
Melanoma-associated antigen A4 (MAGE-A4) is a CTA expressed across various tumor types, with
restricted expression in healthy adult tissues, mainly in the testis1. In a recent analysis, MAGE-A4
expression was assessed by immunohistochemistry in samples from HLA-eligible patients and was
positive (defined as ≥ 30% of tumor cells staining at 2+ or 3+ intensities) in 22% of head and neck, 24%
of ovarian, 16% of melanoma, 14% of non-small cell lung cancer (NSCLC), 9% of gastric, 21% of
esophageal, 26% of esophagogastric junction (EGJ), 40% of myxoid/round cell liposarcoma (MRCLS),
70% of synovial sarcoma (SyS), and 32% of urothelial cancers2. This prevalence in a range of solid
tumors and limited expression in healthy adult tissues, along with its immunogenicity, means MAGE-A4
is a prime target for TCR T-cell therapy1.

Afami-cel (afamitresgene autoleucel) is a first-in-class autologous T-cell therapy engineered to express
an affinity-enhanced TCR targeting a MAGE-A4 antigen presented on the cancer cell surface by specific



Page 7/25

HLA-A*02 alleles. The phase 1 trial of afami-cel achieved an overall response rate of 24%, with
responses in 9 of 38 patients with relapsed/refractory metastatic solid tumors expressing MAGE-A4.
Manageable cytokine release syndrome was seen in 55% of patients and grade ≥ 3 hematologic
toxicities in all participants3. 

A 44% (7 of 16) response rate in patients with SyS in the phase 1 trial3 led to the initiation of the phase 2
SPEARHEAD-1 trial of afami-cel in pre-treated HLA-A*02-eligible patients with MAGE-A4-expressing
advanced SyS or MRCLS. SPEARHEAD-1 achieved its primary efficacy endpoint, with cohort 1
demonstrating a 37% overall response rate, with the most common grade ≥ 3 adverse events (AEs) being
cytopenias4. Afami-cel is the first TCR T-cell therapy approved by the FDA for solid tumors, highlighting
the potential of TCR T-cell therapy in solid tumors. The other two responses in the phase 1 trial of afami-
cel were in 1 of 3 patients with head and neck cancer and 1 of 2 patients with NSCLC.3 This, the overall
disease control rate (percentage of patients with a response or stable disease [SD]) of 74%, and the
observed infiltration of afami-cel into the solid tumors suggested that the rationale for targeting MAGE-
A4–expressing tumors with TCR T-cell therapy was sound but highlighted the need for additional potency
in solid tumors other than SyS and MRCLS.

Uzatresgene autoleucel (uza-cel; formerly ADP-A2M4CD8) is a next-generation TCR T-cell therapy,
expressing the same MAGE-A4–targeting TCR as afami-cel but augmented with a CD8α co-receptor that
improves the polyfunctional response of T cells against MAGE-A4-positive tumors without altering the
TCR's specificity. In preclinical studies, uza-cel has shown a clear improvement in T-cell activation and
function over afami-cel, indicating significant potential for enhanced clinical efficacy in the treatment of
MAGE-A4 expressing tumors5. Given the limited response rates to current therapies for advanced tumors
expressing MAGE-A4, there is a compelling need for innovative treatments such as uza-cel, which is
being evaluated in this phase 1 study. Here we report baseline, safety, efficacy, and translational findings
of patients treated in the dose escalation and expansion uza-cel monotherapy cohort.

Patients and Methods

Trial design and oversight
SURPASS (NCT04044859) is a phase 1 open-label trial. Eligible patients were enrolled from a multicenter
screening protocol study (NCT02636855). Patients were screened for HLA eligibility (positive for HLA-
A*02:01, HLA-A*02:02, HLA-A*02:03, or HLA-A*02:06 allele or having the same protein sequence in the
peptide binding domains [P group]) and tumor MAGE-A4 expression (≥ 30% of tumor cells staining at ≥
2+ intensity by immunohistochemistry). Patients aged 18–75 years with a diagnosis of advanced
(metastatic or inoperable) urothelial, head and neck, esophageal (squamous and adenocarcinoma), EGJ,
or gastric cancers, NSCLC (squamous, adenocarcinoma, adenosquamous, or large cell), melanoma,
endometrial carcinoma, or ovarian carcinoma were eligible. Patients with SyS or MRCLS were also
eligible at the beginning of the trial. Patients were ineligible based on positivity for any HLA-A*02:05P in
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either allele; a history of chronic or recurrent autoimmune or immune-mediated disease requiring
steroids or other immunosuppressive treatments, or unstable central nervous system disease (see
Methods for full criteria and trial design).

SURPASS utilized a modified 3+3 design, with uza-cel dose escalation across Groups 1–2 and an
expansion group. Planned dose ranges (total transduced cell number) were 0.8–1.2 × 109 (Group 1),
1.2–6 × 109 (Group 2), and 1.0–10 x 109 (expansion group) uza-cel T cells. Prior to each dose escalation,
dose-limiting toxicities (DLTs) were assessed. Trial design is shown in Extended Data Fig. 1.
Leukapheresis was advised as soon as possible after enrollment, and patient eligibility was reconfirmed
and baseline assessments made prior to lymphodepleting chemotherapy of fludarabine 30 mg/m2 on
days –7 to –4 and cyclophosphamide 600 mg/m2 on days –7 to –5. Uza-cel was administered via
intravenous infusion on day 1. Patients remained in the interventional phase until disease progression,
death, or withdrawal, and where applicable then transferred to long-term follow-up for monitoring for
delayed AEs.

This trial was conducted in compliance with International Council for Harmonisation (ICH) Good Clinical
practice, all applicable patient privacy requirements, and the guiding principles of the Declaration of
Helsinki, and in accordance with local legal and regulatory requirements. Written informed consent was
obtained prior to performing any procedures.

Patients
Patients were pre-screened for HLA-A2 and MAGE-A4 eligibility through a separate screening study
(NCT02636855); further screening preceded enrollment into SURPASS and leukapheresis to collect
autologous cells for manufacturing into uza-cel. Eligible patients were aged 18–75 years with a
diagnosis of advanced (metastatic or inoperable) urothelial, head and neck, esophageal (squamous and
adenocarcinoma), EGJ, or gastric cancers, NSCLC (squamous, adenocarcinoma, adenosquamous, or
large cell), melanoma, endometrial carcinoma, or ovarian carcinoma were eligible. Patients with SyS or
MRCLS were also eligible at the beginning of the trial. Patients were excluded based on positivity for any
HLA-A*02:05 in either allele, or any HLA-A*02 alleles with the same protein sequence in the peptide
binding domains; a history of chronic or recurrent autoimmune or immune-mediated disease requiring
steroids or other immunosuppressive treatments, or unstable central nervous system disease. Full
inclusion and exclusion criteria are available in the Supplement.

T-cell manufacturing
Uza-cel is autologous CD4 and CD8 T cells engineered with an affinity-enhanced TCR to target the tumor
antigen MAGE-A4. Autologous T cells are obtained via leukapheresis from eligible participants who have
antigen positive tumors and who have appropriate HLA-A. The CD4 and CD8 T cells are transduced with
a self-inactivating lentivirus vector expressing the CD8α_MAGE-A4 (affinity-enhanced clone c1032) under
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good manufacturing practice conditions and expanded in vitro. For 40 of the 47 monotherapy patients,
an AKT inhibitor was included (once this had been approved by the regulators). The product of this
transduction is polyclonal T cells that are designed to target MAGE-A4 in tissue. The transfer lentiviral
vector has been meticulously designed to contain only the minimal genetic elements required for
function and no vector proteins for maximum biosafety.16 Cell product was typically ready to be returned
to the site ~1 month after the start of manufacturing. Receipt of the T-cell product at the clinical site was
required before the start of lymphodepleting chemotherapy.

Dosing/Procedures
A modified 3+3 dose escalation design was used comprising staggered uza-cel administration to 3
patients each in Groups 1 and 2 at dose ranges of 0.8–1.2×109 and 1.2–6×109 transduced cells,
respectively, followed by the expansion group who received 1.0–10.0×109 transduced cells. Uza-cel was
administered on day 1 following lymphodepleting chemotherapy of fludarabine 30 mg/m2 on days –7 to

–4 and cyclophosphamide 600 mg/m2 on days –7 to –5 (dose reductions allowed per protocol).
Bridging therapy was permitted, subject to specific washout periods, prior to the administration of
lymphodepleting chemotherapy. Following chemotherapy, participants received the uza-cel infusion.
Baseline and post-infusion biopsies from tumor lesions were performed for translational analysis. Full
description in the Data Supplement (Methods). A DLT was defined as any clinical toxicity of grade 3 or
higher regardless of the investigator’s assessment of relationship to the T-cell infusion during the first 30
days following infusion for each patient in all groups. 

Outcomes
The primary endpoints were to evaluate the safety and tolerability of uza-cel through the incidence of
AEs, SAEs, dose-limiting toxicities and optimally tolerated dose range, as well as the determination of
replication-competent lentivirus, T-cell persistence, and insertional oncogenesis.

Secondary endpoints were to evaluate the anti-tumor efficacy of uza-cel through objective response by
RECIST v1.1 per investigator assessment, best overall response, time to response, duration of response,
durable response, progression-free survival, and OS.

Exploratory objectives were to characterize the tumor and tumor microenvironment pre and post T-cell
infusion, and to assess peripheral blood biomarkers.

Statistical analyses
This phase 1 study was not statistically powered, and no formal hypothesis testing was planned,
therefore the data were summarized descriptively. Data were summarized by dose group and across
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groups (all monotherapy recipients). Continuous data were summarized using means, medians, standard
deviations, and ranges; categorical data were summarized using frequency counts and percentages.
Adverse events were summarized and coded by the Medical Dictionary for Regulatory Activities
(MedDRA v23.0 or higher). ORRs were summarized by two-sided 95% Wilson and Clopper-Pearson CIs
for all monotherapy patients and by each tumor type. A full description of the statistical analyses is
provided in the Data Supplement (Methods).

Results

Patient disposition/characteristics
4,284 patients were screened and 1,916 (45%) were HLA-eligible. 1,588 were screened for tumor MAGE-
A4 expression. 305 (7% of all screened) were HLA- and MAGE-A4 eligible. Beginning 20 Aug 2019, 47
patients were enrolled at 17 sites across the United States, Canada, and Spain into the monotherapy
cohort, 3 patients each in Groups 1 and 2, and 41 patients in the expansion group. Data cutoff for this
analysis is 24 May 2024 unless otherwise stated. Patient disposition is illustrated in Extended Data Fig.
2. All patients in this monotherapy group underwent leukapheresis, received lymphodepleting
chemotherapy, and received uza-cel.

Patient and treatment characteristics are shown in Table 1. In the overall monotherapy group, 15 (31.9%)
patients had ovarian cancer; 14 (29.8%) EGJ, esophageal, or gastric cancer; 8 (17.0%) urothelial cancer; 4
(8.5%) head and neck cancer; 2 (4.3%) each had NSCLC or melanoma; and 1 (2.1%) each had SyS or
MRCLS. HLA-A2 types and baseline MAGE-A4 tumor antigen scores in the monotherapy group are
shown in Extended Data Table 1.

Safety
AEs of any causality occurred during the interventional phase in all 47 patients receiving uza-cel
monotherapy: 44 (93.6%) experienced grade ≥ 3 AEs (Table 2). Cytopenias and cytokine release
syndrome (CRS) were the most common AEs. 

AEs and grade ≥ 3 AEs deemed related to either T-cell infusion or lymphodepletion occurred in 47
(100.0%) and 42 (89.4%) of patients receiving uza-cel monotherapy, respectively (Extended Data Table
2). The most common AEs of any grade deemed, probably, or possibly related to T-cell infusion were CRS
in 37 (78.7%), neutropenia in 15 (31.9%), fatigue in 11 (23.4%), anemia in 10 (21.3%), and
thrombocytopenia in 9 (19.1%) patients. 

No DLTs were reported with uza-cel. Grade 1 and 2 CRS were reported in 16 (34.0%) and 14 (29.8%)
patients, respectively; 4 (8.5%) experienced grade 3 CRS, 2 (4.3%) grade 4, and 1 (2.1%) grade 5. First
CRS occurred a median (range) of 3 (1–15) days after T-cell infusion and resolved in a median (range) of
5 (1–15) days. A total of 31 (66.0%) patients received tocilizumab and 8 (17.0%) received corticosteroids
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for CRS. Grade 1 immune effector cell-associated neurotoxicity syndrome (ICANS) occurred in 5 (10.6%)
patients, grade 2 in 1 (2.1%), and grade 3 in 2 (4.3%). Prolonged cytopenia occurred in 13 (27.7%) of
patients at week 4 post T-cell infusion, 9 (19.2%) at week 8, and 3 (6.4%) at week 12. SAEs occurred in 32
(68.1%) of patients (Extended Data Table 2). There were SAEs with a fatal outcome in 3 (6.4%) patients
during the interventional phase: CRS, which was deemed by the investigator definitely related to T-cell
infusion, in a 60-year-old with ovarian cancer who had a large tumor burden in the lungs and previous
lung radiotherapy; myositis in a 68-year-old with ovarian cancer with a history of myositis with prior
cancer immunotherapy, who developed myositis > 8 months post T-cell infusion following a major dental
procedure and concurrent with influenza infection; and multi-organ dysfunction in a 64-year-old male
with metastatic EGJ cancer. There was one additional fatal SAE in the long-term follow-up phase of
pancytopenia which was deemed probably or possibly related to study treatment in a 71-year-old man
with esophageal cancer. 

Median peak persistence of uza-cel T cells was 111,912 (range, 10,956–387,571) copies/μg DNA and
occurred at a median of 15 days (range, 2–54) post infusion in the 47 patients receiving uza-cel
monotherapy. Persistence was observed up to > 1,150 days post infusion in some patients (Fig. 1). There
has been no evidence of replication-competent lentivirus as of the data cutoff.

Clinical activity
The overall response rate (ORR) per RECIST v1.1 by investigator assessment was 16 of 47 (34.0%, 95%
confidence interval [CI] by exact Clopper-Pearson [binomial] method: 20.9–49.3). The ORR was 6 of 15
(40.0%, 95% CI 16.3–67.7) in ovarian, 2 of 14 (14.3%, 95% CI 1.8–42.8) in EGJ, esophageal, and gastric, 3
of 4 (75.0%, 95% CI 19.4–99.4) in head and neck, and 4 of 8 (50.0%, 95% CI 15.7–84.3) in urothelial
cancers, with a response also observed in the 1 patient with SyS. Best overall responses for these
monotherapy patients included 2 (4.3%) complete responses (1 each in ovarian and urothelial), 14
(29.8%) partial responses (PR), 22 (46.8%) SD, 6 (12.8%) progressive disease (PD), and 3 (6.4%) not
evaluable (Fig. 2). Illustrative scans of a subset of 3 patients with responses are shown in Extended Data
Fig. 4.

Median time to response for all cancer types was 4.3 weeks (range, 1.9–14.3 weeks); with medians
(range) of 4.2 (1.9–13.0) weeks in ovarian, 9.9 (7.7–12.1) weeks in EGJ, esophageal and gastric, 4.3
(4.1–4.3) weeks in head and neck, and 6.1 (3.9–11.3) weeks in urothelial cancers. Median duration of
response was 20.8 weeks (95% CI 11.6–37.7) in the overall monotherapy group; 16.9 weeks (95% CI
11.6–37.7) in ovarian, 8.7 weeks (95% CI 7.4–20.1) in head and neck, and 30.7 weeks (95% CI 11.0–
42.4) in urothelial subgroups. Median progression-free survival was 12.6 weeks (95% CI 8.6–16.4) and
median overall survival (OS) was 38.3 weeks (95% CI 26.3–46) in the overall monotherapy group.

A post-hoc analysis of ORR according to various subgroups suggested that patients who had received
fewer lines of prior systemic therapy and had peak uza-cel persistence greater than the median had
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higher response rates, although numbers were small and this analysis was not statistically powered, with
responses occurring across all subgroups (Extended Data Fig. 5).

Translational analysis
Both engineered and endogenous T cells infiltrated solid tumors across the SURPASS indications after
treatment with uza-cel (Fig. 3a). There was a trend towards greater infiltration of T cells in post-infusion
biopsies compared to pre-infusion biopsies. In the subset of patients analyzed, those demonstrating
tumor control (best overall response of PR or SD) tended to have higher tumor infiltration of proliferating,
cytotoxic, and CD4 T cells (Fig. 3b–d); a variable proportion of these are the engineered cells. There was
no direct correlation between infiltration of engineered T cells and either clinical response or tumor type,
although there was an association between a greater percentage of CD4+ transduced cells in uza-cel
manufactured product (that is, measured before infusion) and clinical response (Fig. 3e).

Pharmacodynamic signals demonstrated engagement of the broader immune system. Postinfusion,
SURPASS patients saw induction of a range of serum proteins, including interferon gamma, achieved
across solid tumor indications, including patients who received relatively low uza-cel doses (Fig. 4a).
Induction of several proteins with origins outside the T-cell compartment were also observed, including
interleukin 12 from dendritic cells and CXCL9/10/11 (Fig. 4b). 

Multiplex immunofluorescence on post-infusion tumor biopsies showed a lower M2:cytotoxic T-cell (M1)
ratio associated with tumor control (as indicated by best overall response of PR and SD, compared with
PD), indicating a strong innate anti-tumor response (Extended Data Fig. 6). This reduced ratio suggests
anti-tumor activation of the innate immune system since M2 macrophages are generally considered pro-
tumorigenic, whereas M1 macrophages are considered pro-immunogenic. 

Uza-cel reduced antigen positive tumor cells, with the greatest reduction observed in patients with a
response (Extended Data Fig. 7). The decrease in MAGE-A4 expression was most probably due to tumor
killing of MAGE A4-positive cells by engineered and endogenous T cells that have infiltrated the tumor. 

Evidence of long-term persistence of the tumor killing potency of uza-cel in peripheral blood samples
has been observed in 3 patients with ovarian cancer with samples taken at disease progression (after
80, 92, and 121 days respectively). In one patient killing capacity has been observed over 3 years post
infusion.

Analysis of vector integration site distributions
Integration site analysis was used to evaluate clonality status in 9 patients with persistence of > 1%
marked cells in peripheral blood mononuclear cells at 1 year after infusion (Extended Data Fig. 3). All
samples yielded robust recovery of vector integration sites, and none showed clonal expansion of > 20%.
However, patient 4 showed a clonal expansion of ~11% at month 12. The modestly expanded clone likely
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harbored two integration sites of similar abundance, integrated within the transcription units of human
CBL and SCRIB. Given that the two integration sites showed closely similar abundance, we inferred that
both were integrated in the same cell clone. The vector copy number in patient 4 at the time of clonal
expansion was only ~0.176 vector copies per cell, indicating that outgrowth of the clone was modest.
Unfortunately, the patient passed away, so further monitoring was not possible. However, we tested the
blood sample collected at month 9 post infusion to see if the same two cell clones (or single clone
carrying both integration sites) had started to expand. Results were highly polyclonal and neither one of
these integration sites were identified among the most frequent sites detected at month 9. Thus, no
clearcut examples of insertional mutagenesis and malignancy were detected.

Discussion
Despite the development of targeted therapies including immunotherapeutics, there remains a need for
novel treatment strategies for patients with advanced cancers of the types included in SURPASS. For
example, in a phase 3 trial of previously treated patients with advanced NSCLC, ORRs to
sitravatinib+nivolumab or docetaxel were 15.6% or 17.2%, respectively, and median OS was 12.2 months
or 10.6 months, respectively.6 In separate studies of previously treated advanced urothelial carcinoma,
response rates to enfortumab vedotin or chemotherapy were 40.6% or 17.9%, respectively,7 and 19.6% to
nivolumab.8 In head and neck squamous cell carcinoma, response rates to nivolumab or standard
therapy (methotrexate, docetaxel, or cetuximab) were 13.3% or 5.8%, respectively, in a phase 3 trial in
patients with platinum-refractory disease,9 and 16% to pembrolizumab in a phase 2 trial in patients with
platinum- and cetuximab-refractory disease.10 In platinum-resistant ovarian cancer, recent trials typically
report ORRs of 4–29.6% to the cytotoxic therapies typically used, with addition of bevacizumab to
chemotherapy increasing the ORR to 27.3% compared with 11.8% for chemotherapy alone in one trial.11

In a phase 3 trial of patients with previously treated esophageal squamous cell carcinoma, ORR to
tislelizumab was 20.3% compared with 9.8% to chemotherapy (paclitaxel, docetaxel, or irinotecan).12 In a
phase 2 trial for patients with metastatic esophageal or gastroesophageal junction cancers ORRs to
paclitaxel or paclitaxel plus cixutumumab in the second line were 12% and 14%, respectively.13 The
patients in SURPASS were mostly heavily pre-treated, with a median of three prior lines of therapy. The
overall ORR of 34% and median OS of 38 weeks observed in the monotherapy cohort of SURPASS
suggest a clinically meaningful impact of uza-cel treatment on HLA-eligible patients with advanced
MAGE-A4-expressing tumors, particularly for patients with advanced ovarian, head and neck, and
urothelial cancers. The small number of patients with either NSCLC or melanoma could contribute to
responses to uza-cel not being observed in these patients, with as-yet undefined factors other than HLA
type and target tumor MAGE-A4 antigen levels also likely to contribute. The HLA-restriction and MAGE-
A4-targeted anti-tumor activity of uza-cel does mean that any efficacy will be restricted to a subset of
patients who express those markers, highlighting the increasing importance of biomarker screening and
encouraging addition of these markers to the typical screening panels. 
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Limitations of this study include the relatively small population of each of the tumor types, and the lack
of a control arm for each. However, the safety profile observed suggests that uza-cel TCR T-cell therapy
is tolerable for patients with a range of solid tumors. The safety profile is generally consistent with the
expected results of lymphodepletion chemotherapy and TCR T-cell infusion. Incidence of CRS was
similar in this trial compared with SPEARHEAD-1, the phase 2 trial of afami-cel in 52 patients with
advanced SyS or MRCLS, however, grade ≥ 3 CRS occurred more frequently in SURPASS (15%) versus 2%
in SPEARHEAD-1. Incidence of ICANS was also higher in SURPASS (17%) compared with SPEARHEAD-1
(2%). Conversely, incidence of grade ≥ 3 cytopenias was lower in SURPASS compared to SPEARHEAD-1
(lymphopenia 96%, neutropenia 85%, and leukopenia 81%).4 Long-term follow-up continues for patients
treated in SURPASS, but the insertional oncogenesis data suggest that the risk of oncogenic
transformation is low. Although we saw no unequivocal examples of insertional mutagenesis, we
observed modest clonal expansion in 1 of the 9 patients analyzed and saw integration events in a proto-
oncogene (CBL) and tumor suppressor (SCRIB), presumably leading to clonal expansion. Previously an
expanded clone with a CBL integration site was described after CAR T-cell therapy;14 the expansion
ultimately fell in abundance and was judged to be benign. As the number of investigational and approved
T-cell therapies and associated treated patients increases more cases of integration events will likely be
discovered, however, the safety profile of the current generation of lentiviral vectors is overwhelmingly
positive.15  

The extensive translational analysis of SURPASS illustrates that uza-cel not only infiltrates various solid
tumors, but also activates endogenous innate and adaptive immune responses, influencing the tumor
microenvironment. Further work is required to delineate the factors that contribute to experiencing
durable responses to uza-cel. The association observed here in some SURPASS monotherapy patients
between percent of CD4+ cells in the uza-cel manufactured product and clinical response could
contribute to future developments in the production of uza-cel and other TCR T-cell therapies. 

In conclusion, uza-cel showed a manageable safety profile in patients with MAGE-A4-expressing
unresectable or metastatic solid tumors. CRS was frequent, tolerable, and manageable by tocilizumab
and corticosteroids when indicated. The clinical responses seen are meaningful in the context of the
advanced stage of these solid tumors. Clinical responses appear to be higher for participants with
certain tumor types and fewer lines of therapy. Clinical responses are associated with strong evidence of
uza-cel tumor infiltration, broad immune engagement, and anti–MAGE-A4–expressing tumor activity. 
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Table 1 │ Patient and treatment characteristics
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Characteristic Uza-cel monotherapy (n = 47)

Male, n (%) 25 (53.2)

Female, n (%) 22 (46.8)

Age, years, median (range) 60 (31–75)

 Mean (standard deviation) 58.5 (10.95)

MAGE-A4 H score at screening,a median (range) 245 (90–300)

Transduced T cells infused, median (range) 4.95 (1.02–9.95) x109

ECOG PS at baseline, n (%)

0

1

14 (29.8)

33 (70.2)

Number of prior lines of therapy, median (range) 3.0 (1–8)

Received prior immunotherapeutic therapy,b n (%) 23 (48.9)

Received bridging therapy, n (%) 27 (57.4)

Race, n (%)

White

 

47 (100)

aH score of immunohistochemical staining strength calculated as: 1 x (% of 1+ cells) + 2 x (% of 2+ cells)
+ 3 x (% of 3+ cells).

bImmunotherapeutics include atezolizumab, avelumab, budigalimab, durvalumab, nivolumab,
pembrolizumab, tislelizumab.

ECOG PS, Eastern Cooperative Oncology Group Performance Status; MAGE-A4, melanoma-associated
antigen A4; uza-cel, uzatresgene autoleucel. 

Table 2 │AEs of any causality in ≥ 15%, or grade ≥ 3 AEs of any causality in ≥ 5%, of the 47 patients
receiving uza-cel monotherapy in the interventional phase (start of lymphodepleting chemotherapy to
end of interventional phase or 30 days post T-cell infusion, whichever is later)
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AEs, n (%) Any grade Grade ≥ 3

Any AE 47 (100) 44 (93.6)

Neutropenia/neutrophil count decreased 38 (80.9) 36 (76.6)

Cytokine release syndrome 37 (78.7) 7 (14.9)

Anemia/red blood cell decreased 33 (70.2) 22 (46.8)

Lymphopenia/lymphocyte count decreased 33 (70.2) 33 (70.2)

Leukopenia/leukocyte count decreased 27 (57.4) 27 (57.4)

Nausea 24 (51.1) 2 (4.3)

Fatigue 23 (48.9) 5 (10.6)

Thrombocytopenia/platelet count decreased 21 (44.7) 13 (27.7)

Constipation 18 (38.3) -

Diarrhea 17 (36.2) 1 (2.1)

Rash 17 (36.2) 4 (8.5)

Decreased appetite 16 (34.0) 4 (8.5)

Dyspnea 14 (29.8) 4 (8.5)

Hypophosphatemia 14 (29.8) 6 (12.8)

Pleural effusion 14 (29.8) 3 (6.4)

Pyrexia 14 (29.8) -

Vomiting 14 (29.8) 2 (4.3)

Abdominal pain 13 (27.7) 3 (6.4)

Edema 13 (27.7) 1 (2.1)

Headache 12 (25.5) -

Hypokalemia 12 (25.5) 2 (4.3)

Hypomagnesemia 12 (25.5) -

Arthralgia 11 (23.4) 1 (2.1)

Hypocalcemia 10 (21.3) 3 (6.4)

Sinus tachycardia/tachycardia 10 (21.3) -

Hypertension 9 (19.1) 7 (14.9)

Hypotension 9 (19.1) -
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Abdominal distension 8 (17.0) -

Cough 8 (17.0) -

Febrile neutropenia 8 (17.0) 8 (17.0)

Immune effector cell-associated neurotoxicity syndrome 8 (17.0) 2 (4.3)

Hyperglycemia 7 (14.9) 5 (10.6)

Hypoxia 7 (14.9) 6 (12.8)

Pneumonia 6 (12.8) 5 (10.6)

Blood fibrinogen decreased 6 (12.8) 4 (8.5)

Alanine aminotransferase increased 6 (12.8) 3 (6.4)

Acute kidney injury 5 (10.6) 4 (8.5)

Intestinal obstruction 4 (8.5) 4 (8.5)

Blood bilirubin increased 3 (6.4) 3 (6.4)

AE, adverse event.

Figures
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Figure 1

Uzatresgene autoleucel persistence over time in peripheral blood of 47 patients receiving monotherapy,
colored by best overall response.

CR, complete response (green); NE, not evaluable (dark grey); PD, progressive disease (red); PR, partial
response (blue); SD, stable disease (light grey).
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Figure 2

Best overall responses by cancer type for 47 patients receiving monotherapy.

a, Maximum percentage change from baseline in the sum of the lesion diameters colored by best overall
response per RECIST v1.1 by investigator review. Three non-evaluable patients not shown. b, Change
from baseline over time in the sum of the lesion diameters colored by best overall response per RECIST
v1.1 by investigator review. c,Response characteristics per RECIST v1.1 and follow-up over time. CR,
complete response (green); EGJ, esophagogastric junction; ESO, esophageal; G, gastric; MEL, melanoma,
MRCLS, myxoid/round cell liposarcoma; NSCLC, non-small cell lung cancer; PD, progressive disease
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(red); PR, partial response (blue); RECIST, Response Evaluation Criteria in Solid Tumors; SD, stable
disease (gray); SyS, synovial sarcoma.

Figure 3

SURPASS tumor biopsies are infiltrated by uza-cel and endogenous T cells.
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a, Top row shows examples of post-infusion biopsies stained with immunohistochemistry illustrating
variable tumor infiltration by endogenous (pale blue) and engineered (purple) T cells across a range of
solid tumor indications. Bottom row illustrates the same images with overlays quantifying the
endogenous (lime green) and engineered (purple) T cells. The patients shown in these plots had variable
amounts of engineered cells detectable in their peripheral blood, in each case showing some retention
but significantly below their peak value by the time of biopsy. Quantification of b, proliferating, c,
cytotoxic, and d, CD4+ tumor-infiltrating T cells according to the patients’ best overall response as of 29
July 2024 data cutoff. e, Percentage of uza-cel manufactured product (engineered T cells prior to
infusion) that are CD4+ is significantly greater for those patients that went on to have a best overall
response of complete or partial response as of 29 July 2024 data cutoff (by Mann Whitney). Plots depict
the median within the boxes denoting interquartile range, with whiskers ranging between the minimum
and maximum values within 1.5 times the interquartile range below or above the first or third quartile.
Dots represent individual data points. Note, samples were not available for all patients, the numbers
included in each analysis are indicated in the respective panels. CR, complete response (green); NSCLC,
non-small cell lung cancer; PD, progressive disease (red); PR, partial response (blue); SD, stable disease
(grey); uza-cel, uzatresgene autoleucel.
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Figure 4

Broad engagement of the immune response.

a, Induction of serum responses across solid tumor indications, and at relatively low transduced T-cell
doses. b,Examples of induction of non–T-cell serum proteins from baseline levels pre infusion to the
maximum level observed in any post infusion timepoint for which data are available. Note the Y axes are
plotted as log2 so each increase by 1 is a doubling. Plots depict the median within the boxes denoting
interquartile range, with whiskers ranging between the minimum and maximum values within 1.5 times
the interquartile range below or above the first or third quartile. Dots represent individual data points.
Note, samples were not available for all patients for all analyses. CR, complete response (green); CXCL,
CXC chemokine ligand; EGJ, esophagogastric junction; H&N, head and neck; IFN, interferon; IL,
interleukin; LLOQ, lower limit of quantification; NE, not evaluable; NPX, normalized protein expression
value; NSCLC, non-small cell lung cancer; PD, progressive disease (red); PR, partial response (blue); SD,
stable disease (gray); SyS, synovial sarcoma; TNF, tumor necrosis factor.
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