
Figure 3. NY-ESO-1 IHC expression box plots by intensity levels in SS†

Figure 4. NY-ESO-1 IHC expression box plots by intensity levels in MRCLS
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Post-hoc analysis from two phase I/II NY-ESO-1-TCR T-cell therapy clinical trials in patients with 
advanced sarcoma (SS or MRCLS) demonstrates response across a range of NY-ESO-1 expression

Poster No. 600

Authors: Erika Klohe1, Sunil Suchindran1, Gurpreet S. Kapoor1, Jimson D’Souza1, Dejka M. Araujo2, Sandra P. D’Angelo3

References

Disclosures

Conclusions

Affiliations: 1GlaxoSmithKline, Collegeville, PA, USA; 2University of Texas MD Anderson Cancer Center, Houston, TX, USA; 3Memorial Sloan Kettering Cancer Center, New York, NY, USA

● When comparing the median TP scores of responders versus non-responders, we observed a trend that response occurred in subjects with 
higher NY-ESO-1 expressing tumors (Figure 1), however, it was not statistically significant (Figure 2) in the adjusted logistic regression model

● However, responders and non-responders were observed across 
a range and within a range of NY-ESO-1 expression (Figure 5), as 
demonstrated among trial cohort comparison in patients with SS: 
ꟷ Cohort 2: patient 96 versus Cohort 1: patient 74 – response 

seen between study cohorts in these 2 patients with similar 
TP-score (≥90%) but weak (1+, patient 96) versus strong (3+, 
patient 74) NY-ESO-1 expression intensities, highlighting that 
response is seen in patients which were treated with the same 
LDR, but with different eligibility criteria for NY-ESO-1 
expression

ꟷ Cohort 2: Patient 108 versus patient 96 – response seen 
within a study cohort with patient 108 exhibiting low TP 
score of 10% at 2+ (moderate) versus patient 96 exhibiting high 
TP score of 90% at 1+ (weak) NY-ESO-1 expression levels

ꟷ Cohort 4: Patient 95 versus patient 104 – response and 
non-response seen in patients with similar NY-ESO-1 
expression profiles regarding relative contributions of 1+, 2+ 
and 3+ IHC staining intensities to total TP-score 

● In MRCLS, patterns of NY-ESO-1 expression were primarily 
clustered in the upper quartile of percent tumor cell staining 
(>75%) with moderate/strong stain intensity (2+/3+) across 
responders and non-responders, with negligible 1+ stain intensity 
contribution to overall determination of percent positive tumor
cells (figure 6)

● NY-ESO-1 is required for patient selection, and we observed 
response across a range of expression, specifically in SS. 
However, taking into account our small sample size, we did not 
find a statistical association between response and NY-ESO-1 
expression in either SS or MRCLS

● Observed range of response in SS may be supportive of a cut-off 
of less than 50% TP-score given that three patient responders 
had NY-ESO-1 TP-score of ≤ 30%

● Our findings may present an opportunity to simplify the scoring 
algorithm criteria to be inclusive of all NY-ESO-1 stain intensities 
(1+, 2+, and 3+) without impact to expected positive prevalence 
and clinical outcomes. This is due to the predominantly 
moderate/strong (2+/3+) expression levels of NY-ESO-1 in SS 
and MRCLS indications and relatively minor 1+ contribution to 
TP-score in a real-world population that has not been enriched for 
low expression (ex. Table 1: SS2)

● Additional investigation of response endpoints such as time to 
response (TTR), duration of response (DoR), disease control rate 
(DCR) and progression-free survival (PFS) may be assessed in 
future analysis and with a larger sample size, to determine if NY-
ESO-1 expression can be associated with type of response

● Further exploration of NY-ESO-1 scoring algorithm is underway in 
a current phase II trial of NY-ESO-1 TCR T-cell therapy 
(NCT04526509) and concurrent companion diagnostic 
development activities
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(number of patients) Scoring algorithm for NY-ESO-1 expression Drug Planned dose
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3 MRCLS 1 (n=10) R (n=2)
NR (n=8) 

IHC intensity score 
≥2+, TP ≥30%

Fludarabine 90 mg/m2 (30 mg/m2 x 3 days)

Cyclophosphamide 1800 mg/m2 (600 mg/m2 x 3 days)

MRCLS 2 (n=10) R (n=4)
NR (n=6)

Fludarabine 120 mg/m2 (30 mg/m2 x 4 days)

Cyclophosphamide 2700 mg/m2 (900 mg/m2 x 3 days)

N
C

T0
13

43
04

3

SS 1 
(n=9)

R (n=5)
NR (n=4)

IHC intensity score
≥2+, TP ≥50%

Fludarabine 120 mg/m2 (30 mg/m2 x 4 days)

Cyclophosphamide 3600 mg/m2 (1800 mg/m2 x 2 days)

SS 2 (n=11) R (n=4)
NR (n=7)

IHC intensity score ≥1+, TP ≥1% not 
exceeding ≥2+, TP ≥50%

Fludarabine 120 mg/m2 (30 mg/m2 x 4 days)

Cyclophosphamide 3600 mg/m2 (1800 mg/m2 x 2 days)

SS 4 (n=15) R (n=4)
NR (n=11)

IHC intensity score 
≥2+, TP ≥50%

Fludarabine 90 mg/m2 (30 mg/m2 x 3 days)

Cyclophosphamide 1800 mg/m2 (600 mg/m2 x 3 days)
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Table 1: Summary of NY-ESO-1 scoring algorithms and planned lymphodepletion regimens by cohort 

IHC, immunohistochemistry; LD, lymphodepletion; MRCLS, myxoid round cell liposarcoma; NR, non-responders; R, responders; SS, synovial sarcoma

†Two subjects are not included in this analysis since IHC intensity level data was not categorized between 2+ and 3+ expression levels.
IHC, immunohistochemistry; NY-ESO-1, New York esophageal squamous cell carcinoma-1; SS, synovial sarcoma

IHC, immunohistochemistry; MRCLS, myxoid/round cell liposarcoma; NY-ESO-1, New York esophageal squamous cell carcinoma-1
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Background
● NY-ESO-1 T-cell receptor (TCR) T-cell therapy was investigated in 

NY-ESO-1 positive patients expressing at least one of 
HLA-A*02:01, 05 or 06 with either metastatic or locally advanced 
synovial sarcoma (SS) (NCT01343043) [1] or advanced myxoid 
round cell liposarcoma (MRCLS) (NCT02992743) [2] 

● An immunohistochemical (IHC) clinical trial assay for investigational 
use only was utilized to prospectively identify NY-ESO-1-positive 
patients for eligibility in these two clinical trials, a pilot phase I study 
and a phase II study

● Post-hoc analyses on both studies investigated NY-ESO-1 
expression levels in patients with response and no response as per 
RECIST 1.1 (investigator assessed) to NY-ESO-1 TCR T-cell 
therapyObjectives

● Investigate NY-ESO-1 expression range for which clinical response 
to TCR T-cell therapy is seen

● Review SS enrollment criteria around a 50% cut-off and present 
rationale for a cut-off reduction from ≥50% to ≥30% 

● Analyze NY-ESO-1 IHC intensity level contributions (0,1+,2+,3+) to 
tumor percent score (TP-score) in responders and non-responders 
to identify expression patterns that may be further assessed in NY-
ESO-1 TCR T-cell therapy development activities

Methods
● NY-ESO-1 expression was determined by total tumor percent 

staining at stain intensities 0, 1+, 2+, 3+ (TP-score) as assessed 
by a board-certified pathologist

● Eligible SS patients were enrolled into study cohorts with differing 
cut-off criteria for NY-ESO-1 expression levels (Table 1)

● Eligible MRCLS patients were enrolled into study cohorts using a 
single cut-off for NY-ESO-1 expression levels (≥2+, TP ≥30%)

● SS and MRCLS patients included in this analysis received 
lymphodepleting regimens (LDR) consisting of 
cyclophosphamide and fludarabine with differences in dose and 
regimen dependent on trial and cohort (Table 1) [1, 2]† 

● For each indication, logistic regression models were fit to test any 
association between IHC expression and response after 
accounting for enrollment cohort effects attributed to LDR and 
NY-ESO-1 expression cut-off criteria

● P-values were calculated for combined cohort analysis (within 
indication) of NY-ESO-1 expression profiles and response. To 
determine statistical significance for the tests of association, a 
p-value greater than 0.05 indicated no evidence for an 
association between IHC intensities and response

● NY-ESO-1 expression bar chart plots were used to show the 
contribution of IHC intensity level for each patient. Subjects were 
ordered by their histoscore (H-Score), a measure to convert 
classic IHC into a more quantitative range, based on staining 
intensity [3], from lowest to highest and labeled by their response 
status 

● An exploratory cut-off of ≥50% was used to evaluate ORR in 
pooled SS and MRCLS clinical trial populations

†Cohort 3 was not included in this analysis

Results
● The majority of SS (67%) patients (Figure 5) and all MRCLS 

(100%) patients (Figure 6) expressed NY-ESO-1 as predominately 
moderate/strong (2+/3+) in ≥50% tumor cells [4]. SS calculation did 
not include 2 subjects without IHC intensity level contributions 
defined by bin (1+2+ or 3+)

● A pooled ORR of 33% was assessed across the two studies at 
≥50% cut-off 

● SS responders and non-responders were observed across a broad 
range of NY-ESO-1 TP-scores from ≥1% to 100% (Figure 1) 
including seven SS patients with threshold <50%, with two SS 
responders expressing NY-ESO-1 TP-score at 30% and one at 
10% (Figure 1), demonstrating the possibility that response can 
occur at low NY-ESO-1 TP-scores

● In MRCLS, NY-ESO-1 expression was observed primarily in the 
upper quartile of TP-score (Figure 1), except for one non-responder 
with NY-ESO-1 TP-Score of 50% at 3+ stain intensity (Figure 6, 
subject ID# 24). It is noteworthy that the cutoff was 30%, therefore 
TP-scores were expected to be high

MRCLS, myxoid/round cell liposarcoma; NY-ESO-1, New York esophageal squamous cell carcinoma-1

Figure 5. NY-ESO-1 expression distribution in patients with SS enrolled into study NCT01343043†

†Two subjects are not included in this analysis since IHC intensity level data was not categorized between 2+ and 3+ expression levels.
NR, non-responders; NY-ESO-1, New York esophageal squamous cell carcinoma-1; R, responders; SS, synovial sarcoma

Figure 6. NY-ESO-1 expression distribution in patients with MRCLS enrolled into study NCT02992743

Presenting author:
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Figure 2. NY-ESO-1 TP-score by indication and study cohort

MRCLS, myxoid/round cell liposarcoma; NY-ESO-1, New York esophageal squamous cell carcinoma-1; SS, synovial sarcoma. †No patients with MRCLS were enrolled below the cut-off TP ≥30%
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Figure 1: NY-ESO-1 TP-score across SS and MRCLS treated patient cohorts and TP-score cut-offs (≥1%, ≥30%, 
≥50%)† per clinical trial scoring algorithm criteria

MRCLS, myxoid round cell liposarcoma; NR, non-responders; NY-ESO-1, New York esophageal squamous cell carcinoma-1; R, responders; SS, synovial sarcoma. †No patients with MRCLS were enrolled 
below the cut-off TP ≥30%
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● Additionally, our analysis demonstrates that there was no association between NY-ESO-1 expression profile at each IHC intensity level and 
response in SS or MRCLS at the cutoffs applied (Figures 3 and 4)
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