
• Updated OLE results in patients with progressive forms of MS treated with ATA188 followed for up 
to 39 months, as well as new normalized magnetization transfer ratio data showed the following:

• Sustained clinical benefit: 7 of the 8 patients who enrolled in the OLE and achieved SDI at any time 
point maintained SDI at all future time points. In the majority, SDI was driven by sustained EDSS 
improvement. 

• Evidence of Possible Remyelination: Patients who achieved sustained EDSS improvement at any 
time in the study (versus those who did not) showed greater increases in nMTR from baseline at 12 
months, which may be suggestive of remyelination. In general, an increase in nMTR was associated 
with improvement in EDSS scores.

• Safety and tolerability: Preliminary data suggest that ATA188 is safe and well tolerated.

• These data suggest that following ATA188 treatment, patients may achieve SDI, and specifically 
sustained EDSS improvement, at a higher rate and longer duration than would be expected based 
on the natural history of progressive MS. The nMTR data provide evidence that structural changes 
suggestive of remyelination may be driving such prolonged sustained improvement. 

• Although encouraging, these results need to be confirmed within a randomized, placebo-controlled 
study.
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BACKGROUND
ATA188 in progressive MS
• Many studies show that EBV infection, particularly in B cells, is strongly involved with the pathogenesis of MS1–12

• ATA188 is an investigational, off-the-shelf, allogeneic, T-cell immunotherapy that targets EBV-infected cells
• Sourced and produced from unrelated, EBV-seropositive, immunologically diverse donors, ATA188 is selected for each patient from an 

existing inventory based on an appropriate HLA restriction and allele profile (Figure 1)
• Here, we describe results from Part 1 of a Phase I/II study, which evaluated the safety and potential efficacy of off-the-shelf, allogeneic 

EBV-targeted T-cell immunotherapy (ATA188) in adults with progressive forms of MS (NCT03283826)
• Efficacy from the 12-month dose-escalation portion of this study was previously reported.13 In summary, a higher proportion of patients 

showed SDI with higher doses, which was largely driven by sustained EDSS improvement

METHODS

Figure 1. ATA188 manufacturing and selection based on HLA restriction
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As previously described,13,14 SDI is defined by sustained improvements in EDSS score 
(as shown above) and/or T25FW (minimal clinically significant improvement ‒20%)

Study design: Details of Part 1 of this Phase I/II study design were previously reported14 

• Patients were followed up for 1 year and could participate in a 4-year OLE
• Four cohorts received escalating doses of ATA188 to determine the recommended Part 2 dose
Endpoints: Incidence of AEs and clinically significant changes in laboratory tests, ECGs, and vital signs; identification of the recommended 
Part 2 dose of ATA188 (primary); and change from baseline in EDSS score
• The following were also assessed: sustained EDSS improvement (Table 1), sustained disability improvement (SDI), 25-foot walk time 

(T25FW), and, as an exploratory endpoint, normalized magnetization transfer ratio (nMTR; assessed by MRI; Box 1)
• Percentage of patients with sustained EDSS improvement at 12 months is the primary endpoint of EMBOLD, the Phase II portion of this 

Phase I/II study
Table 1. Sustained EDSS improvement 

Definition Details

EDSS improvement  
Improvement from baseline in EDSS score (minimal clinically 
significant improvement: ‒1 for baseline EDSS 3‒5; ‒0.5 for 
baseline EDSS 5.5‒7.0) 

Sustained EDSS 
improvement at 
6 months; 12 months

EDSS improvement at 3 months and confirmed at 6 months; 
EDSS improvement at 6 months and confirmed at 12 months

Sustained EDSS 
improvement 
in the OLE

EDSS improvement at any two consecutive visits (eg at 12 
months and confirmed at 15 months)

Changes in nMTR are a marker of changes in myelin density
• An increase in nMTR can reflect remyelination, and a decrease in nMTR can reflect 

demyelination
• There is an association between nMTR signal and disability change as measured by 

EDSS;15 as such, nMTR may be a radiologic biomarker of EDSS improvement 
In this study, nMTR was measured in two compartments:
• Unenhancing T2 lesions – these are mainly chronic but could include some subacute 

regions
• Normal-appearing brain tissue – this includes all tissue (white and grey matter) that 

is not lesion
To minimize potential site-to-site variability related to scanner differences, a 
previously published normalization method developed for this specific application 
was used16

Box 1. Normalized magnetization transfer ratio

RESULTS – PATIENT DISPOSITION
Figure 2. Summary of patients evaluated in the Part 1 dose-escalation portion and OLE

*In patients receiving ≥1 dose of ATA188; one patient who had treatment-related MS relapse 7 days after dosing in the setting of ongoing URTI symptoms and possible dental infection 
discontinued the study and was not evaluated for efficacy (only safety); this patient was replaced with a new patient who was evaluated for both safety and efficacy; †24 patients were 
evaluated for efficacy at 6 months and 23 patients were evaluated at 12 months (one patient in Cohort 3 was withdrawn, moved out of the country, and lost to 12-month follow-up); ‡In 
patients receiving all six doses in the initial 12-month dose-escalation portion of the study and followed up for up to 39 months as of the August 2021 data cut-off; §Patients who achieved 
sustained EDSS improvement either during the initial 12-month portion or in the OLE were considered sustained EDSS responders for the nMTR analysis; nMTR was assessed based on 
MRI readings taken at 6 and 12 months of the dose-escalation portion of the study

Open-label extension (ongoing)

Entered 
OLE?Total efficacy evaluable 

population (N=24)*†
SDI in

dose-escalation 
portion?

Yes
(n=7)

Achieved 
SDI in
OLE?

No
(n=17)

No
(n=1)

Yes
(n=6)

No
(n=5)

Yes
(n=12)

Entered 
OLE?

Yes
(n=2)

No
(n=10)

Total safety population 
(N=25)*

OLE patient population 
(N=18)‡

nMTR patient population: 
Sustained EDSS responders§

versus non-responders

1 by EDSS
1 by EDSS/T25FW

12-month dose escalation  Patient populations

4 by EDSS
2 by T25FW

By EDSS

EFFICACY – OPEN-LABEL EXTENSION

• 9 patients achieved SDI either during the initial 12 months or the OLE, 7 of whom did so via sustained EDSS improvement. 
• 7 patients achieved SDI during the initial 12 months, 6 of whom continued into the OLE (Figure 2 and Table 2)

– The patient with SDI in the first 12 months who did not enroll in the OLE is included in Table 2 for completeness 
• An additional 2 patients who did not meet SDI criteria during the initial 12 months met them during the OLE

• Of the 8 patients enrolled in the OLE who achieved SDI at any point in the study (Figure 2), 7 maintained SDI at all subsequent time 
points evaluated and 1 did not (Table 2). The median time over which SDI was sustained in these 8 patients was 18 months (range 0.03–
27.0 months).

• Patients who did not meet SDI criteria but who entered the OLE (n=10) are shown in Table 3

As of August 2021, OLE data were available for 18 patients followed for up to 39 months (Tables 2 and 3) 

Table 2. EDSS and T25FW results among patients in Cohorts 1–4 who met SDI criteria within the first 12 months and/or during the OLE*

Minimal clinically significant improvement: EDSS score ‒1 for baseline EDSS 3‒5, ‒0.5 for baseline EDSS 5.5‒7.0; T25FWT ‒20%. Clinically significant decline is defined as the same 
magnitude as improvement but in the opposite direction. *Columns for 36 months and 39 months are not shown as there are no data available for the patients who achieved SDI as of August 
2021 at these timepoints; †Following the 12-month assessment, the patient had a treatment gap before redosing for the OLE and did not undergo any scheduled assessments during the 
interim period; ‡Patient was unable to complete the test at this time point because of physical limitations; therefore, the result was recorded as ‘decline’ with no associated numerical value.
‡Subjects 101-002,103-001,103-006,103-007,103-008,103-010 received cohort 3 dose for their year 3 redosing.

Clinically significant improvement           Trend for improvement/stable          Clinically significant decline          Trend for decline          Redosed for OLE Year 2 – Cohort 3 dose          Redosed for OLE Year 3 – Cohort 4 dose‡

Cohort Patient SDI First 
Achieved

SDI based 
on EDSS 

and/or 
T25FW

Scale Baseline 3 months 6 months 12 months 15 months 18 months 21 months 24 months 27 months 30 months 33 months

1
(5 x 106

cells)

A
(101-003) 6 months EDSS

EDSS score 4.5 3.0 3.0 3.0
Patient A did not enroll in OLE

∆T25FW ‒ ‒3.0% +15.2% ‒3.0%

H
(103-001)† 24 months EDSS, 

T25FW
EDSS score 5.5 5.5 5.5 5.5 ‒ ‒ 5.0 5.0 3.5 3.0 3.5

∆T25FW ‒ ‒11.0% ‒21.5% ‒19.2% ‒ ‒ ‒30.8% ‒41.3% ‒38.4% ‒39.0% ‒27.3%
2

(1 x 107

cells)

B 
(103-010) 6 months T25FW

EDSS score 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 ‒ 6.0

∆T25FW ‒ –21.1% –37.2% –37.8% –31.7% –30.0% –29.4% –30.0% –37.8% ‒ ‒36.1%

3
(2 x 107

cells)

C
(101-004) 12 months EDSS

EDSS score 6.0 6.0 5.0 5.0 5.0 5.0 4.5 4.5 4.5 ‒ ‒

∆T25FW ‒ ‒8.2% ‒10.2% ‒ ‒17.7% ‒7.5% ‒8.2% ‒16.3% ‒20.4% ‒ ‒

D 
(103-007) 6 months T25FW

EDSS score 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 ‒ ‒ ‒

∆T25FW ‒ –34.8% –40.9% –58.2% –49.0% –58.4% ‒46.0% ‒44.0% ‒ ‒ ‒

E
(103-008) 6 months EDSS

EDSS score 5.5 3.5 3.5 3.5 3.0 4.0 3.0 4.5 ‒ 3.0 ‒

∆T25FW ‒ –10.8% –13.3% –0.8% –19.2% –3.3% –5.8% ‒6.7% ‒ ‒5.8% ‒

4
(4 x 107

cells)

F 
(210-001) 6 months EDSS

EDSS score 6.5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 ‒ ‒ ‒

∆T25FW ‒ ‒0.9% ‒11.1% ‒3.5% +52.5% +2.8% +19.3% +80.1% ‒ ‒ ‒

G 
(210-003) 6 months EDSS

EDSS score 6.0 5.5 5.0 4.5 5.0 4.5 4.5 4.5 ‒ ‒ ‒

∆T25FW ‒ +14.5% ‒8.1% ‒16.1% ‒8.1% ‒9.7% ‒5.6% ‒17.7% ‒ ‒ ‒

K 
(210-006) 15 months EDSS

EDSS score 5.5 5.5 5.5 4.5 4.5 5.5 Patient K had a relapse at 18 months and decided to 
discontinue the study to try an alternative therapy∆T25FW ‒ +15.2% ‒12.9% +17.4% +9.1% +8.3%

Table 3. EDSS and T25FW results among patients in Cohorts 1–4 with OLE data – patients without SDI
Cohort Patient Scale Baseline 3 months 6 months 12 months 15 months 18 months 21 months 24 months 27 months 30 months 33 months 36 months 39 months

1
(5 x 106

cells)

P
(101-005)†

EDSS score  6.0 6.0 6.0 6.0 ‒ ‒ ‒ ‒ 6.0 6.0 6.0 6.0 ‒
∆T25FW ‒ +16.7% +16.7% +45.8% ‒ ‒ ‒ ‒ +30.0% +21.7% +41.7% +21.7% +57.5%

Q
(101-006)†

EDSS score  6.0 6.0 6.0 6.0 ‒ ‒ ‒ ‒ ‒ 6.0 6.0 6.0 6.0
∆T25FW ‒ +28.3% +12.4% +53.1% ‒ ‒ ‒ ‒ ‒ +123.4% +234.5% +200.7% +185.5%

2
(1 x 107

cells)

L
(201-003)†

EDSS score 4.0 4.0 4.0 4.0 ‒ 4.0 4.0 4.0 3.5 3.5 ‒ ‒ ‒
∆T25FW ‒ –20.5% –19.9% –17.2% ‒ –12.6% –14.6% –21.2% –17.9% –12.6% ‒ ‒ ‒

S
(101-008)†

EDSS score 6.5 6.5 6.5 6.5 ‒ ‒ ‒ ‒ 7.5 7.5 7.5 ‒ ‒
∆T25FW ‒ –20.1% +3.6% +94.4% ‒ ‒ ‒ ‒ –‡ –‡ –‡ ‒ ‒

R
(102-002)†

EDSS score 6.5 6.5 6.5 6.5 ‒ ‒ 6.5 6.5 6.5 ‒ ‒ ‒ ‒
∆T25FW ‒ +30.7% +59.0% +65.1% ‒ ‒ +177.7% +413.9% +379.5% ‒ ‒ ‒ ‒

3
(2 x 107

cells)

I
(101-002)

EDSS score 6.5 6.5 6.5 6.5 6.0 6.5 6.5 6.5 ‒ ‒ ‒ ‒ ‒
∆T25FW ‒ +19.3% +43.9% +24.7% +47.5% +48.0% +13.5% +63.7% ‒ ‒ ‒ ‒ ‒

J
(103-006)

EDSS score 4.5 4.5 6.0 6.0 6.0 6.0 6.0 6.0 ‒ ‒ ‒ ‒ ‒
∆T25FW ‒ –5.3% –12.8% +22.6% +9.0% ‒15.0% ‒15.0% –11.3% ‒ ‒ ‒ ‒ ‒

4
(4 x 107

cells)

M
(101-011)

EDSS score 6.0 6.0 6.0 6.0 6.0 6.0 6.5 6.0 ‒ ‒ ‒ ‒ ‒
∆T25FW ‒ +24.4% +10.7% ‒7.6% +9.6% +16.8% +24.9% +18.8% ‒ ‒ ‒ ‒ ‒

N
(102-004)

EDSS score 6.0 6.0 6.0 6.5 7.0 7.0 6.0 7.5 ‒ ‒ ‒ ‒ ‒
∆T25FW ‒ +3.4% +31.2% +65.4% –‡ –‡ –‡ –‡ ‒ ‒ ‒ ‒ ‒

O
(210-002)

EDSS score 6.0 5.5 6.0 6.0 6.0 6.0 6.0 6.0 ‒ ‒ ‒ ‒ ‒
∆T25FW ‒ +2.9% ‒3.3% ‒21.9% +31.4% +0.8% 0.0% +21.1% ‒ ‒ ‒ ‒ ‒

EFFICACY – NORMALIZED MAGNETIZATION TRANSFER RATIO 

• Patients achieving sustained EDSS improvement at any time (versus those who did not):
– Showed a significant increase from baseline in nMTR for unenhancing T2 lesions at 12-months (Figure 3B)
– Showed a greater increase from baseline in nMTR for unenhancing T2 lesions at 6-months (Figure 3A)
– Showed a greater increase from baseline in nMTR for normal-appearing brain tissue at 12-months (Figures 3D)
– This trend appeared to occur in patients with either PPMS or SPMS (Figures 3A, 3B and 3D)

• Compared to baseline, nMTR at 12 months for unenhanced T2 lesions and normal-appearing brain tissue in patients with sustained EDSS 
improvement increased (median change of 0.134 and 0.082, respectively), whereas nMTR in those patients without sustained EDSS 
improvement remained unchanged (median change of –0.030 and 0.005, respectively).

• In general, a trend supporting a relationship between improvement in nMTR signal and decrease in EDSS score (improvement in disability) 
was observed (Figure 4)

Changes in nMTR from baseline for unenhancing T2 lesions and normal-appearing brain tissue were assessed at 6 and 12 
months in patients who achieved sustained EDSS improvement at any point in the study versus those who did not (Figure 3)

Figure 3. nMTR at 6 and 12 months in patients achieving and not achieving sustained EDSS improvement at any time (including OLE)* 

SAFETY

As of August 2021, inclusive of the OLE, in which patients were followed up for up to 39 months:
• No Grade >3 events, dose-limiting toxicities, cytokine-release syndrome, or graft-versus-host disease were observed
• Three treatment-emergent SAEs were reported, as follows:

‒ One patient in Cohort 4 had a Grade 3 SAE of MS relapse, reported as possibly related to treatment, 7 days after dosing in the setting 
of ongoing URTI symptoms and possible dental infection

‒ One patient in Cohort 3 had a Grade 2 SAE of muscle spasticity, reported as unrelated to treatment 
‒ One patient in Cohort 4 had a Grade 2 SAE of fall, reported as unrelated to treatment [occurred during OLE]

25 patients received ≥1 dose of ATA188 and were evaluated for safety 

CONCLUSIONS

The Phase II RCT portion of this study, EMBOLD (NCT03283826), is ongoing and currently enrolling

∆T25FW, change in T25FW from baseline; AdE1-LMPpoly, recombinant adenoviral vector encoding EBNA1, LMP1, and LMP2A; AE, adverse event; CTL, cytotoxic T lymphocyte; 
EBNA1, EBV nuclear antigen 1; EBV, Epstein–Barr virus; ECG, electrocardiogram; EDSS, Expanded Disability Status Scale; HLA, human leukocyte antigen; 
LMP1, latent membrane protein 1; LMP2A, latent membrane protein 2A; MRI, magnetic resonance imaging; MS, multiple sclerosis; nMTR, normalized magnetization transfer ratio; 
OLE, open-label extension; PBMC, peripheral blood mononuclear cell; PPMS, primary progressive MS; RCT, randomized controlled trial; SAE, serious adverse event; 
SDI, sustained disability improvement; SPMS, secondary progressive MS; T25FW, 25-foot walk time; URTI, upper respiratory tract infection
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PPMS          SPMS *Some imaging scans could not be obtained or were unreadable; †Patient 102-002 (PPMS) with change in nMTR for unenhancing T2 lesions of 
0.506 at 12 months was excluded from the plot because of the scale limit of the y-axis
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Figure 4. nMTR versus EDSS score at 6 and 12 months*

*Some imaging scans could not be obtained or were unreadable

DISCLOSURES


	Slide Number 1

