Leukemia

11N S1 ght e

MONTHLY EDITION

In this month’s Leukemia Insights newsletter, written by Elias Jabbour, M.D., and

, and sponsored in part by the Charif Souki Cancer Research Fund, we
describe clinical trials with CAR T-cell therapies available at our institution for patients
with R/R B-ALL. Learn more about our

Chimeric Antigen Receptor (CAR)
Therapies for Patients with Acute
Lymphoblastic Leukemia (ALL)

The development of chimeric antigen receptor-modified T-
cells, better known as CAR T-cells, is one of the most
exciting recent developments in cancer research and
treatment. Autologous CAR-T cell therapy is approved for
pediatric patients with B-cell acute lymphoblastic leukemia
(ALL) (up to the age of 25 years) and adults with several
types of non-Hodgkin’s lymphoma (NHL). With this
approach, T-cells are collected from the patient by
leukopheresis and engineered in the laboratory to express
a receptor directed at a cancer antigen such as CD19. The
cells are then infused back into the patient after
administration of a lymphodepletion regimen, most
commonly a combination of fludarabine and
cyclophosphamide. Durable remissions have been
observed in pediatric patients with B-ALL and adults with
NHL.

The ELIANA trial led to the approval of tisagenlecleucel
(Kymriah) in patients with relapsed/refractory (R/R) B-ALL
up to the age of 25 years. The complete remission (CR)
rate at 3 months was 82% with 2-year relapse-free survival
and overall survival of 62% and 66%, respectively. No
CAR-T product is yet approved for adult patients with B-
ALL who are 26 years or older.

In this newsletter, we describe clinical trials with CAR T-cell
therapies available at our institution for patients with R/R B-
ALL. A brief overview is provided in the table below.
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UCART22 Allogeneic CD22
UCART19 Allogeneic CD19
PBCAR0191  Allogeneic CD19
TCR2-19 Autologous CD19
AUTO1 Autologous CD19
FT819 Allogeneic CD19
CAR-NK Allogeneic CD19
UCART22 CD22

The UCART platform provides an “off-the-shelf’
approach in which the cells are derived from healthy-
volunteer donor T-cells. These cells undergo genetic
engineering to remove the T-cell receptor to prevent
graft-versus-host disease. As they are premade and
available for infusion, there is no requirement to
leukopheresis or wait for the cells to be manufactured.
This strategy also will benefit patients who are
cytopenic (not an uncommon scenario for leukemia
patients) and from whom autologous T-cell collection is
not possible.

UCART22 is such a therapy targeting CD22. Preclinical
data supporting this concept was presented by our
group ( previously at
the American Society of Hematology (ASH) meeting.
Patients receive lymphodepletion with fludarabine and
cyclophosphamide with or without alemtuzumab,
followed by UCART22 infusion.

Patients who have already received CD19
CAR T-cells are still eligible.

UCART19 CD19

UCART19, similar to the UCART22, is an off-the-shelf
product  targeting CD19. Patients receive
lymphodepletion with fludarabine and

cyclophosphamide with alemtuzumab, followed by
UCART19 infusion. Adults patients with R/R B-ALL are
eligible.

Preliminary results of this trial were presented at the
2018 ASH meeting. A total of 21 adult and pediatric
patients were treated. The median age was 22 years
(range, 0.8-62 years) and the median number of prior
therapies was 4 (range, 1-6). Sixty-two percent of the
patients (13/21) had a prior allogeneic stem cell
transplant. Eighty-two percent of patients (14/17) who

Healthy donor SRS

Healthy donor Servier

Healthy donor Precision Biosciences
Patient TCR2 Therapeutics
Patient Autolus

Induced pluripotent

stem cells (iPSCs) Fate Therapeutics

Cord blood MD Anderson

received lymphodepletion with
fludarabine/cyclophosphamide/alemtuzumab achieved
CR/CRi, and 59% of them (10/17) achieved MRD-
negative remission.

PBCAR0191 CD19

PBCARO0191 is an off-the-shelf CAR T-cell product
targeting CD19. This trial is also exploring some novel
lymphodepletion strategies in addition to fludarabine
and cyclophosphamide. Patients with R/R ALL, R/R
CLL, R/R Richter transformation, and R/R NHL are
eligible. Patients with MRD+ B-ALL are eligible as well.

TCR2-19 CD19

In this clinical trial, autologous T-cells are collected by
leukopheresis and undergo genetic engineering to
create ‘TRUC-T' cells targeting CD19. This strategy
combines the best features of CAR T-cells and the

native T-cell receptor.

AUTO1 CD19

This is an autologous CD19 CAR that uses a single-
chain variable fragment (scFv) called CAT with a lower
affinity for CD19 and a faster off-rate compared to the
FMCG63 scFv used in other approved CD19 CAR T-cell
therapies. The altered binding kinetics may allow an
opportunity for physiological T-cell activation, reduced
toxicity, improved engraftment and potential for long-
term persistence leading to a sustained response.
Adult patients with R/R B-ALL will be eligible. The
protocol should open in the next few weeks.

FT819 CD19

FT819 is an off-the-shelf CAR T targeting CD19. The
T-cells are derived from induced pluripotent stem cells
(iPSCs).
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Patients will receive lymphodepletion with fludarabine novel cord blood-derived NK-CAR product that

and cyclophosphamide; some patients will also receive expresses a CAR against CD19; ectopically produces
IL-2. Patients with R/R ALL, R/R CLL, R/R Richter IL-15 to support NK-cell proliferation and persistence in
transformation, and R/R NHL are eligible. Patients with vivo; and expresses a suicide gene, inducible caspase
MRD+ B-ALL are eligible as well. The protocol should 9, to address any potential safety concerns. The results
open in the next few weeks. of this trial were reported in NEJM (Liu et al. N Engl J

Med 2020; 382:545-553).
CAR-NK CD19
Allogeneic cord blood-derived NK cells are another off-
the-shelf product that does not require the collection of
cells from each patient. Unlike T-cells, NK-cells do not
cause GVHD and can be given safely in the allogeneic
setting. Dr. Rezvani laboratory here has developed a

Bl Announcements
SOHO Highlights Invitation | Society of Hematologic Oncology

“The “SOHO Highlights” meeting is designed to provide participants with an overview of the latest advances in
hematologic malignancies and a preview of where the field is going next. Investigators from around the world will join
the meeting for a day of learning and interactive, virtual discussion with the speakers. Each presentation is 25 minutes
followed by a 10-minute, live Questions & Answer session with the audience. Note that the Zoom platform will be
utilized to facilitate interaction with attendees. For more information and registration,

go ’
Leukemia Insights Newsletter

Our Leukemia Insights e-newsletter is now available online. Started in 2007 by , Leukemia
Insights focuses on our various therapy options at MD Anderson Cancer Center.

Emil J Freireich Hematology Grand Rounds

The MD Anderson Cancer Center Hematology Grand Rounds now has a virtual format. This series
highlights the incredible research taking place at MD Anderson Cancer Center while showcasing leaders from our
research community, in an effort to remain engaged and inspired during the COVID-19 pandemic. Hosted by
the in collaboration with the , and

, we aim to strengthen the connections between the scientific and medical
community at MD Anderson Cancer Center, our colleagues, patients and friends from around the world.
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Completing these studies in a timely manner will allow us to move quickly on positive leads. We appreciate
referrals and will make every effort, once a patient is enrolled on a study, to continue as much of the care as
possible through the referring oncologist. We also will keep you apprised of the patient's progress.
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http://faculty.mdanderson.org/Sean_Post/Default.asp?SNID=0
https://faculty.mdanderson.org/profiles/rasoul_pourebrahimabadi.html
http://faculty.mdanderson.org/Michael_Rytting/Default.asp?SNID=1300813071
http://faculty.mdanderson.org/Peter_Ruvolo/Default.asp?SNID=1167202557
http://faculty.mdanderson.org/Yue_Wei/Default.asp?SNID=394739507
https://faculty.mdanderson.org/profiles/hui_yang.html
http://faculty.mdanderson.org/Weiguo_Zhang/Default.asp?SNID=1167202557

