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Abstract

Since the publication of the last Cellular Therapy and Stem Cell Transplant blueprint in 2013,
Children’s Oncology Group cellular therapy-based trials for advanced the field and created new
standards of care across a wide spectrum of pediatric cancer diagnoses. Key findings include that
tandem autologous transplant improved survival for patients with neuroblastoma and atypical
teratoid/rhabdoid brain tumors, one umbilical cord blood (UCB) donor was safer than two

UCB donors, killer immunoglobulin receptor (KIR) mismatched donors did not improve survival
for pediatric acute myeloid leukemia when 7n vivo T cell depletion is used and the depth of
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remission as measured by next-generation sequencing based minimal residual disease assessment
pre-transplant was the best predictor of relapse for acute lymphoblastic leukemia. Plans for the
next decade include optimizing donor selection for transplants for acute leukemia/myelodysplastic
syndrome, using novel engineered cellular therapies to target a wide array of malignancies, and
developing better treatments for cellular therapy toxicities such as viral infections and graft-vs-
host disease.

Introduction:

The Cellular Therapy and Stem Cell Transplantation (CT) committee is a domain within

the Children’s Oncology Group (COG) and as such develops its own trials in addition to
collaborating with other diseases committees, domains, and disciplines as well as external
groups such as the Pediatric Transplant and Cellular Therapy Consortium (PTCTC) and

the Blood and Marrow Transplant Clinical Trials Network (BMT CTN; Figure 1) in areas
related to transplant and cellular therapy for pediatric cancer. For some COG studies,

the primary research question concerns cellular therapy practice such as the best donor
source, e.g., ASCT2031, haploidentical vs unrelated donor), preparative regimen intensity
for juvenile myelomonocytic leukemia (JIMML) (ASCT1221), or whether the inclusion of
sirolimus in graft-vs-host disease (GVHD) prophylaxis can improve outcomes for patients
with minimal residual disease (MRD) prior to transplant (ASCT0431). Such studies are best
run by the CT committee directly; in other cases, the cellular therapy component may be one
block of a larger treatment plan for specific diseases, such as ACNS0333 and ANBL0532
(tandem autologous transplant as consolidation following induction chemotherapy for

brain tumors and neuroblastoma respectively). Studies focused on supportive care may be
more appropriate for the Cancer Control and Supportive Care domain portfolio, such as
ACCL0934 or ACCL1131, testing different infection prophylaxis strategies early post-HCT.

The hematopoietic cell transplantation (HCT) field has seen major advancements over the
past decade such as immune effector cell therapy (e.g., CD19-directed chimeric antigen
receptor T cells [CAR T-cells] for B-cell malignancies) and hematopoietic stem cell

gene therapy for hemoglobinopathies.1-3 As a result, many transplant programs, national
organizations, and journals changed their names to be more inclusive of these emerging
treatments. The former COG Stem Cell Transplant Committee was renamed the Cellular
Therapy (CT) Committee to reflect this evolution in the field. Looking to the future, COG’s
strong record of accomplishment in studying rare diseases is ideally suited to test emerging
immune based cellular therapies for multiple hematologic and solid cancers in children
and to treat post-HCT complications such as GVHD and refractory viral infections among
others.

Most pediatric transplant and cellular therapy programs and smaller consortia treat small
numbers of patients. International cooperative groups such as COG are necessary to conduct
pivotal trials that require larger numbers of patients to move the field forward. The CT
Committee’s three overarching goals are: 1) to improve the efficacy of CT (allogeneic,
autologous and immune effector cells) in childhood cancer; 2) to improve the safety of CT;
and 3) to optimize design, collaborate in the development, and assure timely completion of
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CT-related treatment and research protocols developed through COG disease and domain
committees.

Key Achievements Since 2013 Blueprint:

Transplant Specific Trials (Table 1):

ASCTO0431: This randomized trial of sirolimus-based GVHD prophylaxis after HCT for
acute lymphoblastic leukemia (ALL) closed after an interim analysis of the first 145
patients determined the primary endpoint, improved survival, would not be met.* However,
correlative studies have proved a rich resource that informed subsequent studies.> 6 First,
GVHD was protective against relapse (hazard ratio (HR), 0.4; p=0.04), demonstrating the
correlation of GVHD with the graft-vs-leukemia (GVL) effect in pediatric ALL. Second, the
threshold for MRD by multichannel flow cytometry-based MRD (MFC-MRD) pre-HCT for
increased risk of relapse was established at =0.1% (HR, 3.3; p=0.01). Third, precise MRD
testing using next-generation sequencing (NGS) pre-HCT based on immunoglobulin heavy
chain (IgH)-variable, diversity, and joining (V[D]J) or T-cell receptor clonal rearrangements
(NGS-MRD) was the best predictor for relapse. Patients who were NGS-MRD(-) pre-HCT
had significantly lower 2-year relapse rates compared to patients who were NGS-MRD(+)
(0% vs 53%, p<0.001). Furthermore, patients who were NGS-MRD(-) pre-HCT were less
likely to relapse than patients who were MFC-MRD(-); (0% vs 16%, p=0.02) and more
likely to survive (96% vs 77%, p=0.004).% 7 The exceptionally low rate of relapse in patients
NGS-MRD(-) pre-HCT led to a trial testing a novel, potentially less toxic preparative
regimen for patients with pediatric ALL in deep remission. Total body irradiation (TBI)-
based preparative regimens for pediatric ALL reduce relapse compared to chemotherapy-
based preparative regimens but at the cost of more short- and long-term toxicity.8 9 PTCTC
trial NCT03509961 is testing whether a novel radiation-free regimen is as effective as
TBI-based regimens for NGS-MRD(-) ALL patients.

ASCT1221: Allogeneic HCT is the only current curative option for patients with IMML
but needs improvement given high rates of both relapse and treatment complications.
Challenges with HCT for JMML include young age at diagnosis (<2 years), high disease
burden that does not respond well to chemotherapy, and morbidities such as massive
hepatosplenomegaly and pulmonary infiltrates.1? A busulfan-cyclophosphamide-melphalan
(Bu-Cy-Mel) preparative regimen is the standard of care but transplant related mortality
(TRM) rates approach 20%.11: 12 ASCT1221 tested if a less toxic preparative regimen,
busulfan-fludarabine (Bu-Flu), would provide disease control with less mortality. Fifteen
patients were randomized to either Bu-Cy-Mel (n=6) or Bu-Flu (n=9). There were fewer
cases of veno-occlusive disease/sinusoidal obstructive syndrome (VOD/SOS) on the Bu-Flu
arm (2/9, 22%) compared to the Bu-Cy-Mel arm (3/6, 50%), but the study was closed early
based on large differences in 18 month event-free survival (EFS) favoring Bu-Cy-Mel (83%
Vs 22%), although this did not reach statistical significance.13

BMT CTN 0501: This joint collaboration between COG and the BMT CTN tested the
hypothesis that 1-year survival would be better for pediatric patients transplanted with two
partially human leukocyte antigen (HLA)-matched umbilical cord blood units UCB units
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compared to one UCB unit based on studies showing better survival in adults transplanted
two UCB units!4-16, Eligible patients (<21 years, had a high-risk hematologic malignancy,
and two adequately matched (=4/6 HLA-match for A, B, and DR) UCB units, where at
least one unit had a cell dose of >2.5 X 10 nucleated cells/kg recipient body weight) were
randomly assigned to transplant with either two UCB (n=111) or one UCB (n=113) unit. All
patients received the same TBI-based preparative regimen and GVHD prophylaxis strategy.
One year overall survival (OS) from the time of randomization was not different between the
two vs one UCB unit arms (65% vs 73%, p=0.17). There were also no statistically different
rates of disease-free survival (DFS), relapse, TRM, neutrophil recovery and rates of grade
I1-1V acute GVHD. Patients transplanted with one UCB recovered platelet counts earlier
(58 vs 84 days, p=0.04) and experienced less grade I11-1V acute GVHD (13% vs 23%,
p=0.02).17 Single UCB unit is the standard of care for cord blood HCT in children given the
shorter hematologic recovery time, lower risk of severe acute GVHD, and cost-savings.

Collaborations with Solid Tumor Committees (Table 2):

ANBLO0532: High-risk neuroblastoma outcomes have improved from <10% to 40-50%

as intensity of treatment increased.18 Current multi-modal treatment includes a complex
sequence of multi-agent chemotherapy, surgery, high dose chemotherapy followed by
autologous HCT consolidation, post-HCT radiation, and finally several cycles of biologic
and immune therapies. Intensification of the treatment with tandem autologous HCT further
improved outcomes in pilot studies.1®: 20 ANBL0532 tested this approach in a randomized
trial of single (n=179) vs tandem (n=176) HCT. Patients randomized to single HCT received
conditioning with standard dose carboplatin-etoposide-melphalan (CEM). Patients in the
tandem HCT group received cyclophosphamide and thiotepa for the first HCT followed

by dose reduced CEM for the second HCT after hematopoietic and organ recovery. Three
year EFS from the time of randomization was superior for tandem over single HCT (62%
vs 48%, p=0.006) without more toxicity and thus established a new standard of care.?!

The current COG protocol, ANBL1531, uses tandem HCT consolidation and tests the
hypothesis that therapeutic 131I-meta-iodobenzylguanidine (1311-MIBG) during induction
will improve outcomes. ANBL 1531 also tested whether a single HCT using dose-intensive
Busulfan-Melphalan (Bu-Mel) would be as safe and effective as the tandem HCT approach
based on encouraging results.?2 23 However, the Bu-Mel arm was inferior to tandem HCT
on interim analysis and closed in December 2020. ANLB1531 should complete enroliment
in 2023.

ACNSO0333: Atypical teratoid/rhabdoid tumor (AT/RT) is a rare, highly aggressive

brain cancer typically diagnosed in infants and toddlers with exceptionally poor survival
rates <10%. ACNS0333, the first cooperative group trial for AT/RT, utilized dose
intensification including two induction cycles of vincristine, high dose methotrexate,
etoposide, cyclophosphamide and cisplatin followed by three sequential cycles of high

dose, sub-ablative carboplatin and thiotepa supported by autologous HCT (to hasten marrow
recovery and shorten the interval between courses) and then consolidation with involved
field radiation. Four-year EFS was higher for study patients (n=68) than historic controls
(35% vs 6%, p<0.0005) without any treatment-related deaths or secondary malignancies
despite high rates of hematologic and infectious toxicities. Relapse was the major cause for
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treatment failure.24 Patients with AT/RT have biallelic alterations of the SMARCBI gene
that decreases SMARCBL1 protein expression and results in EZH2 overexpression. A phase
1b trial showed that tazemetostat, an oral EZH2 inhibitor, induced responses in relapsed
AT/RT.25 ACNS2232 is study in development to test whether the addition of tazemetostat to
the ACNS0333 schema followed by tazemetostat maintenance therapy decreases relapse.

Collaborations with Hematologic Malignancy Committees:

AAMLO5P1: Relapse and GVHD rates are lower following ex vivo T-cell depleted HCT
from KIR mismatched donors.26 The impact of KIR mismatch without T-cell depletion

has been mixed.2’: 28 AAMLO5P1 determined that KIR match can be determined prior to
donor selection for pediatric patients with acute myelogenous leukemai (AML; n=90), but
KIR mismatch does not improve survival, DFS, or relapse following in vivo T-cell depleted
HCT.28

AAML1031: Allogeneic HCT from the best available donor improves survival for patients
with AML who have high-risk cytogenetics or mutation profiles, such as Fms-like tyrosine
kinase (FLT3) mutations.2% 39 Among other research questions, AAML1031 tested whether
adding sorafenib, a tyrosine kinase inhibitor (TKI) that inhibits constitutively activated FLT3
during induction and maintenance would improve outcomes for patients with high allelic
ratio (AR >0.4) mutated FLT3. Patients who were not treated with sorafenib (n=76) had
worse DFS (HR 2.28, p=0.032) than patients who were treated with sorafenib (n=72).
Although more patients who received sorafenib underwent allogeneic HCT (64% vs 25%,
p<0.001), the benefit of sorafenib was confirmed by multivariate analysis that accounted for
HCT use and concurrent favorable co-mutations.31

AALL1331: A CT-ALL collaboration standardized the HCT approach for ALL and showed
that two cycles of blinatumomab improved survival and decreased toxicity compared to
intensive chemotherapy prior to HCT for relapsed ALL, establishing a new standard of
care.32 The survival advantage from blinatumomab was likely a result from more patients
achieving a suitable remission status and receiving HCT. Future trials should test whether
patients should proceed directly to HCT after 1 cycle of blinatumomab if they have achieved
MRD negativity.

ANHL1522: A CT-NHL collaboration evaluated “off the shelf” Epstein Barr virus (EBV)
specific T cells for the treatment of post-transplant lymphoproliferative disease (PTLD)
refractory to rituximab in pediatric solid organ transplant (SOT) recipients. The trial was
closed early after 15 of a planned 30 patients enrolled due to slow accrual. Administering
novel T-cell therapies in a cooperative group setting was feasible but too few patients were
studied to assess efficacy (NCT02900976).

Collaborations with Cancer Control (Table 3):

Infectious complications are common post-HCT due to prolonged neutropenia, mucosal
barrier damage, and extended treatment with immunosuppressive drugs. Two recent COG
trials attempted to decrease infectious complications, but unfortunately were unsuccessful.
ACCL0934 randomized patients undergoing HCT to receive levofloxacin prophylaxis
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(n=210) or no prophylaxis (n=214) from two days prior to HCT until neutrophil recovery.
Levofloxacin was not toxic, but bacteremia rates were not significantly different between the
levofloxacin and no prophylaxis groups (11% vs 17%, p=0.06).33 ACCL1131 randomized
patients to either caspofungin (n=144) or a triazole (n=146) as anti-fungal prophylaxis

from the day of stem cell infusion until day 42 post-HCT or hospital discharge, whichever
occurred first. The trial was powered to determine if caspofungin reduced the rate of proven
or probable invasive fungal disease (IFD) by day 42 post-HCT from 7% to 2% compared

to triazole . A planned interim analysis after 290 patients enrolled found very low rates of
IFD in both cohorts (1.4% vs 1.4%, p=0.99), resulting in the study’s early closure.3 An
embedded ancillary study evaluated serial beta-D-glucan (BDG) as a screening test for IFD
in 51 patients. All 25 positive results were false positives, thus serial BDG monitoring is not
a useful screening tool for IFD in pediatric HCT.3°

ACCL1633: Despite improvements in donor selection and GVHD prophylaxis strategies,
grade I1-1V acute GVHD occurs in approximately 40% of pediatric recipients of allogeneic
HCT.36. 37 Several studies have linked changes in gastrointestinal (G1) microbial dysbiosis
to transplant outcomes, including GVHD.38 Interventions that preserve or restore normal
microbiota may reduce Gl-associated toxicity and GVHD. ACCL1633 randomized HCT
recipients to either oral Lactobacillus plantarum or placebo for 8 weeks. An interim analysis
after the first 128 patients found no differences in the incidence of GI GVHD (unpublished
data) and the study was closed for futility. Laboratory studies that utilize banked serial

stool and blood samples to correlate the Gl microbiome and serum biomarkers with clinical
outcomes are currently ongoing.

Current Portfolio:

AALL1721:

ASCT2031:

CD19-CAR T cell therapy with tisagenlecleucel for relapsed and refractory B cell ALL
dramatically improved survival rates from negligible with chemotherapy alone to 50-60%
but many patients still do not experience benefit from this treatment.1: 39 40 AALL 1721,

a CT-ALL collaboration tests the hypothesis that earlier treatment with tisagenlecleucel in
high risk patients (i.e., MRD(+) at the end of consolidation) will produce higher rates of
durable remission compared to other treatment strategies. The trial has enrolled 100 out of a
planned 140 patients and is expected to complete accrual in 2023.

Allogeneic HCT is the best option for cure for many high-risk malignancies, but acute

and chronic GVHD cause substantial short and long-term morbidity and mortality.
Preliminary data from phase 2 studies in both children and adults showed that transplants
from haploidentical donors using GVHD prophylaxis that included either T-cell receptor
(TCR)ap+ T cell/CD19+ B cell depletion or post-HCT cyclophosphamide with tacrolimus
and mycophenolate prophylaxis (PTCy/Tac/MMF) reduced severe acute and chronic GVHD
without increasing relapse or TRM.41: 42 ASCT2031 is a phase 3 randomized trial that
hypothesizes that recipients of a haploidentical donor HCT using either TCRap+ T cell/
CD19+ B cell depletion or PTCy/Tac/MMF prophylaxis will have less severe GVHD

Pediatr Blood Cancer. Author manuscript; available in PMC 2024 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Kitko et al.

Page 7

without more relapses than recipients of HLA-matched unrelated donor (MUD) HCT

using standard tacrolimus and methotrexate prophylaxis. Eligible patients must have either
acute leukemia or myelodysplastic syndrome (MDS) and access to both donor sources for
randomization. Because certain racial and ethnic groups have a probability of <20% to
identify a MUD,*3 patients without access to both donor sources can be non-randomly
assigned to a haploidentical arm. A study sub-aim will explore differences in outcomes by
racial and ethnic group among patients who otherwise receive identical treatment. This trial
opened in November 2022 and is expected to complete accrual in 4 years.

AAML 1831 tests if a TKI more specific for FLT3, gilteritinib, improves outcomes in
patients with AML with FLT3 abnormalities. High-risk patients with FLT3 alterations (based
on a risk algorithm) are directed to allogeneic HCT from the best available donor followed
by maintenance gilteritinib. The joint CT and AML task force designed the transplant
portion of AAML1831 to reduce heterogeneity in transplant practice and simplify analyses.
This trial is accruing about 230 patients per year.

Future Directions:

Cytomegalovirus (CMV) infection is common post-HCT, requires toxic treatment with
antiviral drugs, and can be life-threatening.#* Letermovir is an antiviral medication approved
by the U.S. Food and Drug Administration (FDA) for CMV prophylaxis in adult HCT
recipients, but its efficacy in pediatric HCT is unknown.*®> ACCL1932 will randomize
pediatric allogeneic HCT recipients (2:1) to either 14 weeks of prophylaxis with letermovir
or surveillance. The primary endpoint is the development of clinically significant CMV
infection. The study will open in 2023.

ASCT2121 is an open label phase 2 study to test the efficacy low dose interleukin-2

(LD IL-2) as treatment for steroid refractory chronic GVHD (cGVHD) which develops

in approximately 50% of HCT recipients and is the leading cause of late morbidity and
mortality. Multiple single center adult and pediatric clinical trials with steroid-refractory
cGVHD demonstrated efficacy for LD IL-2 with response rates as high as 80% in children
and without any significant complications.#6-48 COG and Cancer Therapy Evaluation
Program (CTEP) approved a multicenter study to validate the efficacy of LD IL-2 using

the same dose and schedule as previously published. The study will open after FDA approval
and provided that drug supply can be obtained following the sale of IL-2 to a new supplier.

The AML/CT task force is a standing collaboration charged with developing new strategies
to prevent relapse after HCT for AML. A small trial testing the combination of uproleselan,
an E-selectin antagonist that sensitizes AML to chemotherapy, with intensive pre-HCT
conditioning is currently underway through the PTCTC (NCT05569512) and may lead to a
definitive COG trial, if warranted. Additionally, the task force is considering several possible
post-HCT maintenance trial designs.

Improving the safety of allogeneic HCT remains a key priority, and GVHD remains the
major driver for morbidity and TRM. Most cases of GVHD require treatment with systemic
steroids that can cause numerous side effects, and children are uniquely susceptible to
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steroid-related impacts on growth and development.#® A multicenter study through the
Mount Sinai Acute Graft versus Host Disease International Consortium (MAGIC) uses
GVHD biomarkers to identify low risk GVHD patients at onset and then uses serial clinical
and biomarker response monitoring to guide rapid steroid tapers. The goal of this study

is to decrease toxicity and improve quality of life by reducing the cumulative exposure

to systemic steroids (NCT05090384). MAGIC also studied steroid free treatment of
GVHD using the JAK1 inhibitor itacitinib in adolescent and adult patients with biomarker-
confirmed low-risk GVHD. Itacitinib monotherapy was as effective as systemic steroid
treatment in a matched control group (response rate 89% vs 86%, p=0.67) and resulted

in significantly fewer severe infections (27% vs 42%, p=0.04).%0 Similar trials in younger
pediatric cohorts could be facilitated through the COG CT committee.

Chronic and refractory viral infections remain a significant contributor to TRM following
allogeneic HCT. Single or oligocenter trials of virus-specific T cells (VSTSs) to treat these
infections using expanded cells from seropositive donors, banks of VSTs from healthy
donors, and genetically modified VSTs from either the donor or the patient have shown good
response rates with limited toxicity.?! Building on ANHL1522, a future direction of the CT
committee is to conduct definitive studies testing VSTs for infection control.

Engineered cellular therapy for B cell malignancies with CAR T cell therapy has changed
the landscape of treatment of relapsed and refractory pediatric ALL. Future trials under
development include a CT-ALL collaboration to test anti-CD19 CAR T-cells as primary
therapy for ALL at first relapse. New immune effectors such as tumor specific engineered
T-cells and engineered NK cells against a variety of oncologic targets including solid tumors
are also actively being developed for future study within COG.

Cellular therapies for cancer and infection control face several challenges. First, these
therapies are high risk and require complex orchestration of manufacturing and distribution
(Figure 2). Second, compliance with Foundation for the Accreditation of Cellular Therapy
(FACT) standards for immune effector cell therapies require substantial medical and
administrative effort. Third, while the development of novel cellular therapies often occurs
at individual sites, eligible patients are rare and studies to assess efficacy for patients

with the greatest need due to poor prognosis with current treatment options (e.g., relapsed
brain cancer, sarcomas) are not feasible for single centers. COG has an outstanding record
of collaboration between diseases and disciplines to develop novel chemotherapy-based
treatment trials, and this same level of engagement is needed to achieve the sample sizes
needed for trials testing cellular therapies. COG AALL1721 demonstrated the ability to
recruit patients, collect lymphocytes, ship to a central location for manufacturing, and return
the cellular therapy product for infusion at the treating institution. Future trials testing
innovative cellular therapies will benefit from pairing the expertise of the Developmental
Therapeutics Committee in early phase clinical trials with the expertise of the CT committee
in cell collection techniques and monitoring the unique toxicities associated with these
therapies while testing efficacy.
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Conclusions:

The COG CT committee conducts innovative trials to improve patient outcomes

following autologous, allogeneic and immune effector cell therapies. Relapse remains

a significant cause of treatment failure, and the CT committee strives to make further
improvements through innovative trials of new preparative regimen strategies, incorporation
of maintenance therapy, and by facilitating multicenter studies of relapsed or refractory
solid tumors with emerging cellular treatments such as tumor specific lymphocytes®2 or NK
cell-based therapies®3. Supportive care for CT patients is also critical, particularly for viral
infections. A trial of CMV directed prophylaxis will open within the year. In addition, COG
has existing infrastructure and CT expertise to explore multi-center trials evaluating antigen
specific T cells targeting viruses,>! tumor-associated antigens,>* 55 and to control viral
infections and malignancy in HCT patients. Finally, the broadening applicability of CAR-
T cells targeting CD19+/-CD22 and other combination targets in the pediatric setting®®
represents a unique opportunity for the COG CT committee to support advanced phased
clinical trials for CAR-T approaches.
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Figure2:
Intricate logistics involved in delivery of novel cellular therapy, including potential patient

barriers. Adapted from ASTCT-NMDP ACCESS Initiative presentation, provided by Jeffrey
Auletta.
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Table 1:
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More complications with BuCyMel but more relapses
with BuFlu.

First COG Reference | Findings Outcome/Follow-up
Author Study/ Study
Collaboration
Yanik ASCT0521 57 Phase 2 study of TNF blockade with etanercept for the Etanercept is standard of care
treatment of idiopathic pneumonia syndrome (IPS). 28 for pediatric IPS
IPS patients were treated and a high rate of complete
responses, 71%.
Pulsipher | ASCT 0431 - 7 IgH-V(D)J NGS-MRD predicted relapse and survival PTCTC ONC1701 (EndRAD
Ancillary analysis post-HCT better than flow MRD. Relapse 0 vs 16%, 2 Trial) to test radiation free
yr OS 96% vs 77% conditioning in NGS MRD-
patients
Wagner BMT CTN 0501 17 Survival similar for both single vs double cord blood Single cord blood unit HCT
transplants (73% vs 65%) but better platelet recovery preferred for children
and less grade 3-4 GVHD with single cord
Dvorak ASCT1221 13 Tested BuCyMel vs BuFlu regimens in JMML patients. BuCyMel remains standard

of care despite more
complications
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Collaborations with other COG committees
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First COG Study | Reference | Findings Outcome/Follow-up
Author Study
Pollard AAML1031 31 Sorafenib for HAR FLT3/ITD+ patients during chemo and 1 AAML1831 - Test gilteritinib,
yr of maintenance (post-HCT if donor available). Sorafenib a second generation TKI,
exposed patients had improved EFS, DFS and relapse rates. that may be less toxic than
sorafenib.
Davies AAMLO5P1 28 Prospective study of KIR typing of unrelated donors prior to PTCTC ONC1401 trial
donor selection for patients with AML. No difference in OS, — testing whether KIR
DFS or RR between KIR matched and mismatched. Acute mismatches are beneficial with
GVHD rates were lower in the mismatched group. haploidentical donors
Reddy ACNS0333 24 Intensified treatment for CNS AT/RT patients improved 4 yr EFS | Planned ACNS2232 — add
from 6% to 35%. tazemetostat to ACNS0333
schema to decrease relapse.
Park ANBL0532 21 Randomized 355 HR NB to 1 (CEM) vs 2 (Thio/Cy then dose ANBL1531 - testing whether
reduced CEM) HCT. Tandem recipients had improved 3 yr EFS 131I-.MIBG treatment during
62% vs 48%. induction improves EFS.
Andolina | AYA 36 Retrospective analysis of GVHD, relapse, and survival in These results formed the basis
188 pts transplanted on 3 COG protocols for acute leukemia of the age stratification in the
(ASCT0431, AAMLO0531, AAML1031). Compared rates of current ASCT2031 study.
acute and chronic GVHD, relapse and survival based on younger
child (ages 2-12) vs AYA (13-21). AYA were more likely
to experience grade I1-1V acute GVHD compared to younger
children (56% vs 32%, p=0.006) and less likely to relapse (20%
vs 35%, p=0.032). No difference by age for chronic GVHD
(26% vs 20%, p=0.72), EFS (43% vs 52%, p=0.18) or OS (49%
vs 52%, p=0.56).
Schofield 58 Joint Cellular Therapy and Behavioral Sciences task Guidelines inform COG CT

force developed evidence based guidelines for monitoring
neurocognitive outcomes following cellular therapy treatments.

trial design.
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Supportive Care Studies:

Table 3:
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First COG Reference | Findings Outcome/Follow-up
Author Study Study
Zerr ACCL1034 59 Chlorhexidine gluconate (CHG) cloth bathing (n=88) vs placebo | CHG baths not
(n=87) to reduce central venous catheter associated blood stream | recommended for
infection (CLABSI). Cumulative incidence of CLABSI was prevention of CLABSI
similar for CHG (35%) vs control (24%, p=0.09). CHG was
associated with a higher risk of cutaneous Staph isolates resistant
to CHG.
Alexander ACCL0934 33 Randomized pts with leukemia (AML or relapsed ALL, n=200) Levofloxacin prophylaxis
or HCT pts (n=424) to levofloxacin prophylaxis or none. not recommended for
Acute leukemia patients had less bacteremia if they received prevention of bacteremia
levofloxacin (22 vs 43%, p=0.001), but no significant difference in HCT patients.
in HCT patients (11% vs 17%, p=0.06)
Analysis ACCL1633 Randomized trial of lactobacillus vs placebo to decrease Correlative studies of
ongoing incidence of Gl acute GVVHD was found to be futile at the first microbiome, biomarkers,
interim analysis. and transplant outcomes
underway.
Dvorak ACCL1131 34 Patients undergoing allogeneic HCT were randomized
to caspofungin (n=144) or triazole (fluconazole n=100,
voriconazole n=46). Planned analysis found rates of IFD (1.4%)
too low to detect differences between arms and study was closed
early.
Otto ACCL1131 - 35 Weekly beta-D-glucan levels from 51 patients were correlated Serial monitoring of BDG
Ancillary with IFD. None of the 25 patients with at least 1 positive test for fungal surveillance not
study developed IFI (false positive rate 100%). recommended.
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Abbreviations

Table 4:

Abbreviation Term

ALL Acute lymphoblastic leukemia

AML Acute myelogenous leukemia

AR Allelic ratio

AT/RT Atypical teratoid/rhabdoid tumor

AYA Adolescent and young adult

BDG Beta-D-glucan

BMT CTN Blood and Marrow Clinical Trials Network
Bu-Cy-Mel Busulfan-cyclophosphamide-melphalan
Bu-Flu Busulfan-fludarabine

CAR-T Chimeric antigen receptor T cell

CCL Cancer Control

CEM Carboplatin-etoposide-melphalan

cGVHD Chronic GVHD

CMV Cytomegalovirus

CNS Central nervous system

COG Children’s Oncology Group

CT Cellular Therapy and Stem Cell Transplantation Committee
CTEP Cancer Therapy Evaluation Program

DFS Disease free survival

EBV Epstein Barr virus

EFS Event free survival

FACT Foundation for the Accreditation of Cellular Therapy
FDA U.S. Food and Drug Administration

FLT3 Fms-like tyrosine kinase

Gl Gastrointestinal

GVHD Graft-versus-Host disease

GVL Graft-versus-leukemia

HCT Hematopoietic cell transplantion

HLA Human leukocyte antigen

HR Hazard ratio

IFD Invasive fungal disease

IgH Immunoglobulin heavy chain

JMML Juvenile myelomonocytic leukemia

KIR Killer immunoglobulin receptor

LD IL-2 Low dose interleukin-2

MAGIC Mount Sinai Acute Graft versus Host Disease International Consortium
MDS Myelodysplastic syndrome
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Abbreviation Term
MRD Minimal residual disease
MUD Matched unrelated donor
NB Neuroblastoma
NGS Next-generation sequencing
0os Overall survival
PTCTC Pediatric Transplant and Cellular Therapy Consortium
PTCy/Tac/MMF | Post-HCT cyclophosphamide with tacrolimus and mycophenolate
PTLD Post-transplant lymphoproliferative disorder
SOT Solid organ transplant
TBI Total body irradiation
TCR T-cell receptor
TKI Tyrosine kinase inhibitor
TRM Transplant related mortality
ucse Umbilical cord blood
V[D]J Variable, diversity, and joining
VOD/SOS Veno-occlusive disease/sinusoidal obstructive syndrome
VSTs Virus-specific T-cells
BL-MIBG 131|-meta-iodobenzylguanidine
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