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Introduction
•	 Patients with advanced synovial sarcoma or myxoid/round cell 

liposarcoma (MRCLS) have a high unmet medical need for  
more effective therapies

•	 MAGE-A4 is expressed in synovial sarcoma and MRCLS 
•	 Afamitresgene autoleucel (afami-cel; formerly ADP-A2M4)  

is an autologous specific peptide enhanced affinity receptor 
(SPEAR) T-cell therapy that targets MAGE-A4 in the context  
of human leukocyte antigen (HLA)-A*02 expression

•	 In the Phase 2, open-label SPEARHEAD-1 (NCT04044768)  
trial in advanced synovial sarcoma and MRCLS, afami-cel  
has demonstrated an overall response rate of 34% in  
evaluable patients (oral presentation; Van Tine,  
November 12th, 10–11 AM)

•	 To support the continued investigation of potential mechanisms 
of response and acquired resistance in patients with synovial 
sarcoma and MRCLS, ongoing translational analyses are  
being performed 

•	 An understanding of the mechanisms underpinning afami-cel 
therapeutic activity may enable future strategies to enhance 
responses

SPEAR T-Cells

 
Methods

•	 Trial design is detailed in oral presentation (Van Tine,  
November 12th, 10–11 AM)

•	 Profiling of peripheral blood-derived samples taken pre- and  
post-afami-cel infusion included SPEAR T-cell peripheral 
persistence (qPCR), and multiplex serum immune marker 
measurements (Meso Scale Discovery, Rockville, MD), in 
addition to in vitro cytotoxicity of manufactured product (Incucyte, 
Sartorius, Goettingen, Germany)

•	 Analyses of pre- and post-afami-cel infusion tumor biopsy  
samples included MAGE-A4 expression immunohistochemistry, 
duplex CD3/RNAscope (immunohistochemistry/in situ 
hybridization), anti-CD3 immunohistochemistry analyses,  
and multiplex immunofluorescence (Ultivue, Cambridge, MA) 
for spatial analyses of T-cell infiltration in context with tumor 
microenvironment
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Conclusions
•	 Afami-cel SPEAR T-cells successfully engrafted in all patients and maintained high levels of persistence in the majority of patients followed for at least 6 months post-infusion
•	 Consistency of afami-cel drug product functional profile in vitro and in vivo across the Phase 1 and Phase 2 clinical studies  
•	 CD8+ SPEAR T-cells in drug products administered killed >70% tumour cells in vitro
•	 Serum cytokine response profile indicating IFNγ-driven mechanism of action, provides enduring peripheral signal of afami-cel induced immune response 
•	 Clinical benefit seen across broad range of MAGE-A4 expression within samples evaluated 
•	 Infiltrating afami-cel SPEAR T-cells co-localize with tumour and immune cells, with evidence of activated and proliferative state and adaptive-immune response

Cytotoxicity
•	 In vitro killing of MAGE-A4+ tumour cells by manufactured product  

CD8+ SPEAR T-cells was significantly greater compared to CD4+  
SPEAR-T cells (Figure 1), and consistent with the Phase 1  
(NCT03132922) profile, highlighting consistency in afami-cel  
functionality in vitro

•	 Tumor killing capacity was similar in synovial sarcoma and MRCLS  
samples, and no significant association with clinical response  
was observed

Figure 2. Peripheral detection of afami-cel persists throughout the 
interventional phase

PBMC, peripheral blood mononuclear cell
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Induction of Immune Response
•	 Pre- and post-infusion patient serum samples were analysed for levels of 92 immuno-oncology 

related serum proteins
•	 Afami-cel administration led to upregulation of a subset of peripheral markers consistent with 
IFNγ and IFNγ-inducible/related markers (Figure 3A)
	- Identification of this subset of peripheral markers is consistent with that shown in the  
Phase 1 profile,1 highlighting consistency in afami-cel functionality in vivo. Analyses in 
relation to clinical response is ongoing

•	 Longitudinal data collected over 6 months demonstrate sustained tumor response concomitant 
with enduring peripheral persistence of afami-cel and its induced biological signal, as informed 
by peripheral cytokine response (Figure 3B)

•	 Enduring coincident profile, as described above, was also evident in Phase 1 patients

Persistence
•	 Afami-cel was quantifiable in all sampling time points of patients evaluated 

(Figure 2)
•	 For 20 patients with ≥ 24 weeks post-infusion samples available, 70% had 

persistence >20,000 vector copies/µg DNA

Tumor Biopsies
•	 Clinical responses have been seen across the range of eligible screening 

MAGE-A4 expression (Figure 4)
•	 CD3+ cells were detected in all evaluable post-infusion biopsies, with 

SPEAR T-cells present in >80% (Figure 5)

Figure 3. Afami-cel-induced serum response profile corroborates IFNγ-driven mechanism 
of action, as observed in the Phase 1 profile. Responses can be sustained and may be 
associated with durable anti-tumor responses
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Figure 6. SPEAR T-cells infiltrate tumors, are activated, and proliferate 

IHC, immunohistochemistry; ISH, in situ hybridization; mIF, multiplex immunofluorescence

Figure 1. Afami-cel cytotoxic activity is largely driven by CD8+ SPEAR 
T-cells, evident in all patients profiled to date 

aWilcoxon matched pairs signed rank test; 25 patients (PR, n=10; PD, n=3; SD, n=12;  synovial sarcoma, n=21, MRCLS, n=4). 
Cytotoxicity measured at 72 hours. MRCLS, myxoid/round cell liposarcoma

0

CD8+ CD4+

20

40

60

80

100

K
ill

in
g 

of
 tu

m
or

 c
el

ls
 (%

)

PR
SD
PD
  Synovial sarcoma
  MRCLS

 P<0.0001a

Peripheral detection of afami-cel, quantified as vector copy number per µg 
PBMC DNA, comparing patients with total transduced doses of <7 billion cells (n=20) 
versus ≥ 7 billion cells (n=30)

A. Heatmap of maximal fold-change relative to pre-infusion levels in subset of markers that showed the 
greatest afami-cel-induced increase relative to pre-infusion serum levels. Left, n=16 synovial sarcoma 
treated in the Phase 1 trial; Right, n=17 synovial sarcoma treated in SPEARHEAD-1. Patients are ordered 
by unsupervised hierarchical clustering. Longitudinal profile for the patient indicated with an asterisk is 
shown Figure 3B

B. Longitudinal profile of an example patient (indicated by asterisk in Figure 3A). Afami-cel-induced 
sustained reduction in sum of longest diameter of target lesions, concurrent with enduring serum immune 
response and sustained peripheral persistence

A. Spatial detection of intra-tumoral infiltration of T-cells/ afami-cel and co-localisation with tumour cell and 
phenotypic markers in baseline and post-infusion biopsies (lung) from the patient indicated with an “X” in 
Figure 5. CD3 expression at baseline (a: CD3+ [DAB]) and CD3 detection with afami-cel 21 days post-
infusion (b: CD3+ IHC [teal] and TCR+ ISH [purple]). mIF detection for the following markers: c: tumor 
marker TLE-1 (cyan), CD3 (yellow),CD4 (orange), CD8 (green), granzyme B (white), Ki67 (pink), PD-L1 
(red) and FoxP3 (gold). mIF images (d–g) represent the following phenotypes at baseline and post-infusion: 
T-cells, d: total (CD3+), CD4 (CD4+CD3+), CD8 (CD8+CD3+); Activated T-cells, e: total (CD3+GrzB+), 
CD4 (CD4+CD3+GrzB+), CD8 (CD8+CD3+GrzB+); Proliferating T-cells, f: total (CD3+Ki67+), CD4 
(CD4+CD3+Ki67+), CD8 (CD8+CD3+Ki67+); Proliferating Activated T-cells, g: total (CD3+GrzB+Ki67+),  
CD4 (CD4+CD3+GrzB+Ki67+), CD8 (CD8+CD3+GrzB+Ki67+). Arrows highlight areas of T-cell activation  
that correspond with areas of afami-cel infiltration (b). Boxed areas (b) are shown in detail in Figure 6B.

B. Magnified boxed areas in post-infusion sample 
shown in Figure 6A. PD-L1 expression (shown in 
red) indicating adaptive immune response

C. Digital pathology image quantification of co-staining  
of T-cell markers in baseline and post-infusion tumor 
sample shown in Figure 6A

T-cell receptor (TCR)-based recognition
•	 T-cells scan HLA peptides presented on diseased cells,  

including tumor cells

•	 TCRs targeting peptide antigens bind and activate the T-cell

•	 Natural TCRs can target both intra- and extracellular antigens

•	 Using TCRs engineered to recognize and bind to specific  
cancer peptides, SPEAR T-cells can target solid tumors
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Figure 4. Clinical response evident at screening MAGE-A4 expression  
levels (H-score 134–300)

CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease. + indicates mean value in each 
subgroup  
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Figure 5. CD3+ cells were detected in all evaluable post-infusion biopsies, 
with SPEAR T-cells present in >80% 

PR, partial response; SD, stable disease; PD, progressive disease; MRCLS, myxoid/round cell liposarcoma
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Quantification of CD3+ T-cell and afami-cel infiltration in 19 evaluable post-infusion 
tumour biopsies from 12 patients (10 synovial sarcoma, 2 MRCLS, 3 PR, 6 SD, 3 PD). 
Afami-cel was detected in 16 of the 19 (84.2%) biopsies from 11 of the 12 patients 
including those with PR, SD, and PD. For patient indicated with an “X”, tumour biopsy 
images and analyses are shown in Figure 6


