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Table 1. Patient Demographics and Baseline Disease/Clinical Characteristics

Arm 1 
(lete-cel)

(N=3)

Arm 2 
(lete-

cel+pembro)
(N=3)

Total 
(N=6)

Median age, years (range) 60.0 (59–79) 64.0 (62–67) 63.0 (59–79)

Male sex, n (%) 3 (100) 3 (100) 6 (100)

HLA status, n (%)
HLA-A*02:01-positive 3 (100) 3 (100) 6 (100)

NY-ESO-1/LAGE-1a status, n (%)a

NY-ESO-1-positive
LAGE-1a-positive

2 (67)
3 (100)

2 (67)
2 (67)

4 (67)
5 (83)

Median time from initial diagnosis 
to screening, months (range)

n=1
50.7 (50.7–50.7)

n=2
30.2 (7.3–53.1)

n=3
50.7 (7.3–53.1)

Disease stage at initial diagnosis, n (%)
Stage I/II
Stage III
Unknown

1 (33)
1 (33)
1 (33)

0
1 (33)
2 (67)

1 (17)
2 (33)
3 (50)

Histology type at initial diagnosis, n (%)
Asymptomatic (smoldering) myeloma
Symptomatic myeloma
Unknown

1 (33)
1 (33)
1 (33)

0
3 (100)

0

1 (17)
4 (67)
1 (17)

Adverse cytogenetics, n (%)b

t(4;14)
1Q amplification

n=1
0

1 (100)

n=3
2 (67)
2 (67)

n=4
2 (50)
3 (75)

Prior number of systemic therapy regimens
5
≥6

0
1 (33)

2 (67)
0

2 (67)
1 (33)

mITT population, including all patients who received lete-cel. aEligible patients could have NY-ESO-1 and/or
LAGE-1a positive status; bPatients could have more than 1 adverse cytogenetic feature.
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Despite recent advances in treatment, there is still an unmet need
for novel therapeutic approaches to improve outcomes for
patients with RRMM who progress following multiple lines
of therapy.1

• Patients who have penta-refractory disease (ie, refractory to
2 PIs, 2 immunomodulatory agents, and an anti-CD38 mAb)
have a particularly poor prognosis, with median OS of
5.6 months.1

NY-ESO-1 and LAGE-1a are highly immunogenic cancer-testis
antigens linked to poor clinical outcomes and are frequently
overexpressed in MM (NY-ESO-1, 31–33%; LAGE-1a,
42–49%).2,3

Letetresgene autoleucel (lete-cel; GSK3377794) is an
investigational, TCR T-cell therapy consisting of autologous
T cells, genetically modified to target NY-ESO-1 and LAGE-1a
epitopes presented by HLA-A*02:01, A*02:05, or A*02:06.
• In a prior study of 20 patients with MM who had received an

autologous stem cell transplant 2 days prior to T-cell infusion,
lete-cel demonstrated promising anti-cancer activity (14/20
[70%] patients had a CR or near CR; PFS: ~19 months;
OS: ~32 months) with a manageable safety profile.4

PD-1 expression, which has been shown to limit the innate and
adaptive immune response in MM, has been observed in patients
with RRMM following treatment with lete-cel.5,6

• As such, combining lete-cel with a PD-1 inhibitor, such as
pembrolizumab, may improve efficacy for patients with RRMM
who typically have poor outcomes.
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combination with pembrolizumab, in patients with RRMM.
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Methods

Results

Conclusions
• Lete-cel treatment demonstrated anti-tumor activity in 6 of 6 (100%) patients with heavily

pretreated RRMM, including 1 CR, 1 VGPR, and 1 PR. This study is the first to demonstrate
lete-cel activity in patients with RRMM without concurrent ASCT.

• Lete-cel demonstrated a manageable safety profile. Grade 1/2 CRS and ICANS events were
observed, but were manageable with standard treatments, including tocilizumab
and glucocorticosteroids.

• Negative expression of antigens (NY-ESO-1 and LAGE-1a) post-infusion in 2 responders may
suggest temporary clearance or suppression of antigen-positive malignant plasma cells from the
bone marrow.

• A higher trend of T-cell kinetics in responders compared with non-responders is consistent with
observations reported in the Phase I trial (NCT01343043) of lete-cel in a patient population with
advanced synovial sarcoma.8
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Study design
This was an open-label, pilot study (208470; NCT03168438)
investigating lete-cel alone (Arm 1) or in combination with
pembrolizumab (Arm 2) in up to 12 patients with RRMM per arm.
• For the first 5 patients, enrollment was randomized 1:1 to

Arms 1 and 2. Following protocol amendment and starting with
patient 6, enrollment to Arm 1 was to be completed prior to
resumption of enrollment into Arm 2 (Figure 1).

Efficacy
All patients had a confirmed best response of ≥SD, with a pooled ORR of 50.0% (95% CI: 11.8–88.2%)
for both arms.
• The ORR was 33.3% (95% CI: 0.8–90.6%) and 66.7% (95% CI: 9.4–99.2%) in Arm 1 and

Arm 2, respectively.
There were 3/6 (50%) responders in total (Arm 1: n=1 CR; Arm 2: n=1 VGPR, n=1 PR), of whom all had
TTR of 3 weeks and DoR of 2.1 months.
• Both responses in Arm 2 occurred prior to pembrolizumab initiation (at Week 6).
The pooled median PFS for both arms was 2.79 months (range: 1.3–5.2).
• Median PFS was 2.79 months (range: 1.3–5.2) in Arm 1 and 2.78 months (range: 2.1–2.8) in Arm 2.
OS data were not mature at the time of data analysis.
Figure 2 shows representative PET scan images of an overall reduction in tumor burden observed in one
patient in Arm 1 prior to, and 1 week after, lete-cel infusion
• The patient’s serum-free kappa light chain levels were reduced from 4800 mg/L prior to lete-cel

infusion to 2 mg/L following lete-cel infusion.

Key eligibility criteria: age ≥18 years; histologically confirmed
secretory MM (measurable M protein in serum or urine);
HLA-A*02:01, HLA-A*02:05, and/or HLA-A*02:06 positivity;
NY-ESO-1 and/or LAGE-1a-positive tumor; primary refractory
MM or RRMM having received ≥2 prior regimens including at
minimum an immunomodulatory agent and a proteasome inhibitor
(separately or combined); ECOG Performance Status 0 or 1.
Key exclusion criteria: prior allogeneic SCT (prior autologous SCT
was allowed); prior therapy with anti-PD-1, -PD-L1, or PD-L2
inhibitor (Arm 2 only).
Eligible patients were enrolled into the study and then underwent
leukapheresis to supply T cells for lete-cel manufacture.
Following lymphodepletion with cyclophosphamide and
fludarabine, all patients received lete-cel infusion on Day 1 and
were subsequently monitored for safety and disease status
per protocol.
• Patients in Arm 2 were to have received pembrolizumab

(200 mg IV) Q3W starting at Week 3 and up to the
protocol-specified maximum study duration of 108 weeks post
lete-cel infusion.

Study endpoints and assessments
The primary endpoints of the study were to assess safety and
tolerability according to NCI-CTCAE Version 4.0: AEs (including
TLTs) and SAEs; laboratory assessments (chemistry, hematology,
and coagulation); and cardiac assessments by ECG.
Secondary endpoints included:
• Efficacy outcomes: ORR (best overall confirmed response of

≥PR per IMWG) Uniform Response Criteria 20167); TTR; DoR
(in patients with ≥PR); PFS (time between lete-cel infusion and
earliest date of confirmed disease progression or death).

• Assessments for clinical response and progression were to be
performed Q3W from Week 3 to Week 24, then Q6W to
Week 72, and then every 3 months until disease progression,
death, or study withdrawal.

• Lete-cel persistence over time: peak T-cell expansion (Cmax),
time to Cmax (Tmax), and AUC from zero to time t (AUC0-t).

Exploratory endpoints included: OS; myeloma cell
NY-ESO-1/LAGE-1a expression; transduced cell kinetics
(assessed by qPCR of transgene vector copies in DNA
from PBMCs).
Primary safety and efficacy analyses were performed on all ITT
patients (ie, those who underwent leukapheresis) which included
all patients in the modified ITT (mITT) population, (ie, those who
received lete-cel).
The study was not powered to compare efficacy or safety
between the arms; therefore, all analyses were
summarized descriptively.

Table 2. Summary of Treatment-related AEs Grade ≥3

Patients, n (%)
Arm 1 

(lete-cel)
(N=3)

Arm 2 
(lete-cel+pembro)

(N=3)

Total 
(N=6)

Treatment-related AE Grade ≥3a

Leukopenia
Lymphopenia
Neutropenia
Anemia
Thrombocytopenia
Pancytopenia
Atrial fibrillation
Stomatitis

3 (100)
3 (100)
3 (100)
2 (67)
2 (67)
1 (33)

0
0

3 (100)
2 (67)
2 (67)
2 (67)
2 (67)
1 (33) 
1 (33)
1 (33)

6 (100)
5 (83)
5 (83)
4 (67)
4 (67)
2 (33)
1 (17)
1 (17)

mITT population, including all patients who received lete-cel. Safety assessed per NCI-CTCAE Version 4.0. AEs are listed in 
descending order of total frequency. No patients experienced a Grade 5 AE.
aStudy treatment-related AEs includes those related to lymphodepletion or lete-cel infusion and are defined as AEs with definite,
probable, and possible study drug relationship. 
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Disposition, demographics, and baseline disease/clinical characteristics
Six patients were eligible and were subsequently enrolled (mITT population with 3 patients per
treatment arm).
• The study was terminated early due to challenging screening/protracted enrollment.
All 6 enrolled patients completed the treatment phase and had disease progression before 108 weeks
post lete-cel infusion.
There were no deaths during the treatment phase. Two patients in Arm 1 died by the end of the study
(disease progression [n=1]; disease progression or possible infectious complication of subsequent
salvage anti-cancer therapy [n=1]); both cases were considered unrelated to treatment.
All patients were males, median age was 63.0 years (Table 1).
Patients in each arm received similar numbers of transduced T cells. Each of the 3 patients in Arm 2
received a range of 3–4 pembrolizumab doses. Start of pembrolizumab dosing was delayed to Week 6 in
2 patients due to ongoing toxicities of pancytopenia in one patient (Grade 4) and mucositis in the second
patient (Grade 3), both related to lete-cel infusion and lymphodepleting chemotherapy.
All patients received prior treatment with immunomodulatory agents (lenalidomide, pomalidomide),
proteasome inhibitors (bortezomib, carfilzomib), and anti-CD38 mAb (daratumumab). One patient in each
arm received prior autologous SCT.

T-cell pharmacokinetics
T-cell kinetics trended toward higher peak expansion (Cmax, Figure 4A) and AUC (Figure 4B) over the
first 28 days post-dose (AUC0–28d) in responders vs. non-responders.

Safety and tolerability
All patients had at least one lymphodepletion-related AE; 5 patients experienced a lete-cel
infusion-related AE.
Two SAEs (both prolonged pancytopenia) of Grade ≥3 were reported (both related to lymphodepletion
and lete-cel infusion).
There were no Grade 5 AEs.
Hematopoietic cytopenias, including leukopenia, lymphopenia, and neutropenia, were the most common
treatment-related Grade 3/4 AE, occurring in all patients (Table 2).
• Cytopenias were reported to have resolved for 4 patients and to have improved to Grade 1 for

2 patients at final patient follow-up.
Three patients had CRS (Arm 1: n=1 [Grade 2]; Arm 2: n=2 [n=1 Grade 1, and n=1 Grade 2]);
all patients recovered.
In Arm 2, 1 patient had Grade 1 GVHD and 1 patient had Grade 1 ICANS; both events resolved.

Figure 4. T-cell Kinetics Showing (A) Peak T-cell Expansion and (B) AUC from 0–28 Days 
Post-lete-cel Infusion in Responders and Non-respondersa

aResponders are patients with confirmed best response of ≥PR per IMWG Uniform Response Criteria 2016.7

Figure 3. Antigen Expression in Bone Marrow Over Time Post-lete-cel Infusion

Dotted horizontal line at ∆CT value = 5.0 represents GSK scoring threshold for antigen expression. Confirmed best response per 
IMWG Uniform Response Criteria 20166. 

Antigen expression
Two of 3 responders exhibited clearance of antigen-positive myeloma cells in the bone marrow for up to
6 weeks after lete-cel infusion (Figure 3).

Figure 1. Patient Journey 

Figure 2. Representative PET Scan Images of Tumor Burden Reduction in a Patient from Arm 1

Axial (A) and coronal whole body (B) PET scan images demonstrating changes in tumor burden pre (left) and post (right) lete-cel 
infusion. The arrow denotes prominent lesion shrinkage in the anterior, respiratory region.
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Abbreviations
AE, adverse events; AUC, area under the curve; CI, confidence interval;
Cmax, peak T-cell expansion; CR, complete response; CRS, cytokine
release syndrome; DoR, duration of response; ECG, electrocardiogram;
ECOG, Eastern Cooperative Oncology Group; G-CSF, granulocyte
colony-stimulating factor; gDNA, genomic DNA; GVHD, graft vs host
disease; HLA, human leukocyte antigen; ICANS, Immune Effector
Cell-Associated Neurotoxicity Syndrome; IMWG, International Myeloma
Working Group; ITT, intent-to-treat; LAGE-1a, L antigen family member
1 isoform A; mAb, monoclonal antibody; NCI-CTCAE, National Cancer
Institute-Common Terminology Criteria for Adverse Events; NY-ESO-1,

New York esophageal squamous cell carcinoma-1; ORR, overall
response rate; OS, overall survival; PBMC, peripheral blood
mononuclear cell; PD-1, programmed cell death protein-1; PD-L1/2,
programmed cell death ligand-1/2; PET, positron emission tomography;
PFS, progression-free survival; PI, proteasome inhibitor; PR, partial
response; Q3/6W, every 3/6 weeks; qPCR, quantitative polymerase
chain reaction; RRMM, relapsed and refractory multiple myeloma;
SAE, serious AEs; SCT, stem cell transplant; TCR, T-cell receptor; TLT,
treatment-limiting toxicities; Tmax, time to Cmax; TTR, time to response;
VGPR, very good partial response.
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