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HIGHLIGHTS FROM ASH 2017
Members of the CARE Hematology Faculty recently attended the American Society
of Hematology (ASH) conference held in Atlanta, Georgia from December 9 th-12 th,
2017. CARE Faculty Chairs, Dr. Diego Villa and Dr. Martina Trinkaus also hosted the
12th annual CARE at ASH Resident and Trainee Education Meeting in conjunction
with the conference. This was a highly successful meeting with participation
from over 130 hematology professionals (residents and specialist faculty). For
more information in this event and for additional CARE at ASH resources please
visit www.CAREeducation.ca.
This issue of CARE Perspectives from ASH 2017 provides a summary of the most
exciting and relevant stories presented at both the American Society of Hematology
conference 2017 and the CARE at ASH 2017 meeting. Abstract content is augmented
with additional perspectives from select CARE at ASH presenting Faculty, including
Drs. Graeme Fraser (CLL), Kevin Song (MM), Anca Prica (Lymphoma), Julie Stakiw
(Leukemia), Kylie Lepic (BMT), Denis Soulières (Benign), Wendy Lim (Benign) and
Christopher Patriquin (The Complement System).

This report is written in the language which it was presented. The content and graphics
included are drawn from the respective presenters from CARE at ASH 2017. Additional
perspectives are provided by the CARE TM Hematology Faculty.
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CHRONIC LYMPHOCYTIC
LEUKEMIA (CLL)
Front-Line CLL Therapy
ASH 2017. 1750. Single-Agent Ibrutinib Vs Chemoimmunotherapy
Regimens for Treatment-Naïve Patients with Chronic Lymphocytic
Leukemia (CLL): A Cross-Trial Comparison
T. Robak et al.

ASH 2017. 430. Safety, Efficacy and MRD Negativity of a Combination
of Venetoclax and Obinutuzumab in Patients with Previously Untreated
Chronic Lymphocytic Leukemia – Results from a Phase 1b Study
(GP28331)
I. W. Flinn et al.

Results:

Results: Enrollment was completed with 32 1L CLL pts. Median age was
63.0 (range 47.0–73.0) yrs, 62.5% were male. TLS risk was assessed as
medium (75%) or high (18.8%) at screening. Six pts received Schedule
A and 26 pts received Schedule B during the first cycle of treatment.
In total, 26 pts had samples available for cytogenetic assessment by
FISH at screening: 5 had del(17p), 6 had del(11q), 6 had 12 trisomy,
14 had (del)13 monosomy and 4 had del(13) nullisomy. All 32 pts
completed 6 cycles of VEN + G and were followed =9 mo from start
of treatment; 12 pts were followed =15 mo. Median time on study was
11.3 (10.0–23.0) mo. All pts experienced at least one AE (Table 1). Most
commonly reported Gr 3–4 AEs were neutropenia, febrile neutropenia
and thrombocytopenia. Clinical TLS was not observed in pts on either
Schedule A or B. No high-grade infusion-related reactions (IRRs) were
reported. No discontinuations of treatment due to AEs were observed.
As of data cut-off, no deaths occurred in 1L CLL pts.
All 32 pts responded to the treatment; overall response rate (ORR) was
100%, CR/CRi 56.3% (17/1 pts of 32 pts) and PR 43.8% (14/32). In PR pts, 1
pt was considered PR due to a lymph node >15 mm (20 mm), but all other
components were consistent with CR. MRD negativity (best response)
in peripheral blood (PB) was noted in all pts (100%); MRD negativity
in bone marrow (BM) was noted in 20 pts (62.5% in intention-to-treat
population, 74% in pts with samples available). At 1 year, progressionfree survival rate was 100%. Two (6.3%) pts had disease progression at
Study Days 437 and 451; both had del(17p) at screening and maintained
BM MRD positivity at 1 yr of treatment.

Conclusions: Compared with published data of CIT regimens in pts
with TN CLL, single-agent ibr was associated with longer PFS and a
generally more favorable safety profile despite the longer treatment
duration and much longer AE collection period. Acknowledging that
interpretation of these results is limited by differences in study design
and patient populations, and that conclusions cannot be made on
whether ibr is superior to FCR, this cross-trial comparison suggests that
ibr may potentially eliminate the need for chemotherapy in some pts with
TN CLL.
CARE FACULTY PERSPECTIVES: Clinical surveillance remains
recommended for early stage, asymptomatic CLL regardless of
biomarker profile. Selection of front line therapy is determined by:
patient factors (age, ‘fitness’, co-morbidities), disease biology (FISH
cytogenetics, IGHV mutational status) and patient goals/preferences.
Ibrutinib monotherapy is being further explored in CLL and may
eliminate the need for chemotherapy in the treatment-naïve setting.

Conclusions: These data from the Phase 1b GP28331 study of VEN
+ G in 1L CLL pts show a high level of deep and durable responses
with unprecedented MRD negativity rates compared with chemoimmunotherapy regimens and other novel chemo-free therapies in
1L studies. VEN + G is well tolerated and may be administered with a
favorable benefit/risk profile; no clinical TLS or high-grade IRR were
reported. MRD negativity, a measure of disease burden, has been shown
to independently predict clinical outcomes of pts receiving combination
chemo-immunotherapy; as such, the high rate of MRD negativity
achieved in pts receiving VEN + G (including del(17p) pts) suggests that
this combination may represent a potentially important treatment option
for 1L CLL pts. VEN + G is now being tested in a phase 3 trial.
CARE FACULTY PERSPECTIVES: MRD negativity is a very topical
measure of disease burden and a predictor of clinical outcomes in CLL
which was explored by Flinn et al. (among others). These results suggest
that venetoclax + obinutuzumab is an efficacious first line treatment in
CLL and is currently being examined in a phase 3 trial. MRD testing is
not yet ready for routine clinical practice and the importance of MRD
negativity in the era of novel targeted agents requires further study.

www.CAREeducation.ca
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Relapsed/Refractory CLL
ASH 2017. 429. Combined Venetoclax and Ibrutinib for Patients with
Previously Untreated High-Risk CLL, and Relapsed/Refractory CLL: A
Phase II Trial
N. Jain et al.
Results: Since August 2016, 72 pts initiated treatment (Cohort 1, n=33;
Cohort 2, n=39). Median follow-up is 7.5 months (range, 0.6-12.1). The
baseline characteristics are shown in the Table. Overall, 61 pts have
completed IBR monotherapy, and have initiated VEN dose escalation.
Three months of IBR monotherapy resulted in 51% (31/61) down-grade
of TLS risk category; there were 2/61 (3%) high-risk for TLS at the time
of initiation of VEN.
In Cohort 1, 29 pts received IBR monotherapy then initiated VEN dose
escalation. All 14 pts who completed at least 3 months of combination
therapy had a response (9 CR/CRi, 5 PR). There was a significant
decrease in bone marrow infiltrate with the addition of VEN, including
MRD-negativity or MRD <0.1% in several pts with high-risk cytogenetics.
In Cohort 2, 32 pts received IBR monotherapy then initiated VEN dose
escalation. All 16 pts who completed at least 3 months of the combination
therapy had a response (9 CR/CRi, 7 PR). Several of these pts achieved
undetectable bone marrow MRD status with addition of VEN (Figure).
Overall, 24% pts required dose reduction of IBR, 18% required dose
reduction of VEN. The most common reason for dose reduction was
neutropenia. Eight pts (11%) developed atrial fibrillation, likely secondary
to IBR. One pt had laboratory TLS. No pt had clinical TLS. A total of 10
pts have come off study (Cohort 1, n=5; Cohort 2, n=5); 6 during the
IBR monotherapy phase due to skin rash (n=2), hypertension and gait
imbalance (n=1), need for chronic azole therapy (n=1), infection (n=1),
and consent withdrawal (n=1); 4 after starting VEN due to cytopenia
(n=1), Hodgkin’s transformation (n=1), hypertension (n=1), and second
malignancy (fallopian tube cancer) (n=1).
Conclusions: The combination of IBR and VEN is safe and active in
pts with CLL. These early results of efficacy are highly encouraging.
Significant improvement in bone marrow CLL infiltrate is noted with
several pts achieving undetectable MRD status as early as 3 months of
the combination therapy.
CARE FACULTY PERSPECTIVES: The combination of Ibrutinib (BTK
inhibitor) and venetoclax (BCL2 inhibitor) is currently being explored,
and there is strong rational for the potential synergy of these two
therapies, including the following: preclinical models showing efficacy
with combined ibrutinib and venetoclax (Cervantes-Gomez, CCR. 2015),
non-overlapping toxicity profiles, non-overlapping mechanisms of
action and complementary activity in treating disease compartment
(Jain et al., ASH. 2017). Studies which combine venetoclax, ibrutinib
and a colony stimulating factor (CSF) may be useful.

ASH 2017. LBA-2. Venetoclax Plus Rituximab Is Superior to
Bendamustine Plus Rituximab in Patients with Relapsed/ Refractory
Chronic Lymphocytic Leukemia - Results from Pre-Planned Interim
Analysis of the Randomized Phase 3 MURANO Study
J. F. Seymour et al.
Results: 389 pts were enrolled in VR (n=194) and BR (n=195) arms, which
were well balanced: median (range) age, 64.5 (28–83) vs 66.0 (22–85)
yr; 1 prior therapy, 57.2% vs 60.0%; fludarabine refractory, 14.1% vs 15.5%;
del(17p), 26.6% vs 27.2%. At data cut-off (8 May 2017; median follow-up,
23.8 mo. [range 0.0–37.4]), INV-assessed PFS was superior for VR vs
BR with HR 0.17, 95% CI 0.11–0.25, P<0.0001; median not reached vs 17.0
mo. (Fig 1). 24-mo. PFS estimates were 84.9% vs 36.3%, respectively.
Consistent treatment effects on PFS were observed in all subgroups
assessed (Fig 2). With HR 0.19, 95% CI 0.13–0.28, P<0.0001, Independent
Review Committee-assessed PFS showed a similar magnitude of benefit.
Key secondary efficacy endpoints showed consistent improvements
for VR vs BR including a notable improvement in OS (HR 0.48, 95% CI
0.25–0.90). INV-assessed ORR was 93.3% with VR vs 67.7% with BR
(?=25.6%, 95% CI 17.9–33.3%); CR/CRi was achieved in 26.8% vs 8.2% of
pts, respectively (Table 1). Higher peripheral blood MRD– rates attained
at any time were seen with VR vs BR (83.5% vs 23.1%; ?=60.4%, 95% CI
52.3–68.6%) by ITT analysis. MRD negativity was more durable in the
VR arm.
Consistent with known safety profiles of the regimens, Grade 3–4
neutropenia was higher in VR arm but there was no increase in febrile
neutropenia or Grade 3–4 infection (Table 2). There were 6 (3.1%) and
2 (1.1%) Grade =3 AEs of TLS reported for VR and BR, respectively;
one clinical TLS event in each arm (a Grade 4 acute renal failure in BR,
transient increase in creatinine in VR; VR event occurred on an earlier
4-week ramp-up schedule). Richter transformation was confirmed in
6 pts and 5 pts for VR vs BR, respectively. AEs leading to death were
seen in 5.2% vs 5.9% of pts. Median relative V dose intensity was 97% of
protocol-specified drug exposure.
Conclusions: The primary analysis of MURANO, the first Phase 3 study
of V in R/R CLL, shows a profound improvement in PFS vs standard
BR chemoimmunotherapy, with consistent effects in all-risk subsets.
Key secondary endpoints, including OS, ORR and CR rate, also showed
consistent improvements with remarkable rates of peripheral blood
MRD– that exceed those previously attained in treatment of R/R CLL.
This enhanced disease control was achieved in a multinational setting
with an acceptable safety profile, without significant TLS, demonstrating
that treatment with VR resulted in outcomes superior to that of BR for
pts with R/R CLL.
CARE FACULTY PERSPECTIVES: Venetoclax is an orally administered
BCL-2 inhibitor which is an effective monotherapy in relapsed/refractory
CLL. Venetoclax is also efficacious when combined with rituximab,
achieving high rates of complete remission and minimal residual disease
negativity. Hopefully, the results from MURANO will contribute to a
funded indication for venetoclax in Canada for R/R CLL.
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Maintenance Therapy and Treatment Resistance
ASH 2017. 2130. Clinical Benefits of Achieving Deep Remission to
Second-Line Therapy in Patients with Relapse/Refractory (R/R)
Chronic Lymphocytic Leukemia (CLL) – a Real-World Study

ASH 2017. 494. Bendamustine Followed By Ofatumumab and Ibrutinib
in Patients with Chronic Lymphocytic Leukemia (CLL): CLL2-BIO Trial
of the German CLL Study Group (GCLLSG)

W. G Wierda et al.

P. Cramer et al.

Results: Data was collected on 306 patients with R/R CLL - 153 patients
with CCR and 153 patients who did not achieve CCR (102 patients with PR,
40 with SD, and 11 with PD). Most common regimens received in secondline therapy were novel targeted therapies (CCR cohort: 42.5%; non-CCR
cohort: 52.3%) and combination of rituximab and bendamustine (CCR
cohort: 27.5%; non-CCR cohort: 19.6%). Most patients were male (70.6%).
Patients in the non-CCR cohort were older (median of 66 vs. 63 years
old) than patients in the CCR cohort; a higher proportion of patients in
the non-CCR cohort had a Rai stage of III-IV (62.1% vs. 50.3%), an ECOG
status of 2+ (33.9% vs. 13.1%), and del (17p) (26.1% vs. 13.1%) at second-line
therapy initiation compared to the CCR cohort. The median observation
period after second-line therapy initiation was 26.8 months in the CCR
cohort and 23.1 months in the non-CCR cohort. Compared to patients
in the CCR cohort, patients in the non-CCR cohort had an over 2-fold
higher hazard of progression/death (adjusted hazard ratio [HR]=2.85,
p<0.05) and an over 3-fold higher hazard of death (adjusted HR=3.13,
p<0.05). Among patients who achieved CCR or PR (n = 255), 78 patients
achieved MRD- and 86 patients did not; 13(17%) patients who achieved
MRD- and 23 (27%) patients who did not achieve MRD- progressed/died.
Patients without MRD- had an over 2-fold higher hazard of progression/
death (adjusted HR=2.11, p<0.05) compared to patients with MRD-.
Overall survival was not significantly different among patients with an
MRD assessment.

Results: Between February and October 2016, 66 pts were enrolled
and constitute the safety population. However, 10 pts had incomplete
documentation of the final restaging at end of induction treatment and
1 patient with less than 2 cycles of induction treatment (discontinuation
due to adverse event generalized seizure in the 2nd cycle) was excluded
from the efficacy analysis as predefined by protocol. Thus, this first
primary endpoint analysis is based on 55 pts; an update including all 65
pts will be presented at the meeting.

Conclusions: Results from this real-world study suggest that among
patients with R/R CLL, achieving deep response in second-line treatment
is associated with improved PFS and OS. Given the findings from this
study, achieving deep response should be considered as an endpoint for
treatment in patients who are receiving first salvage therapy.

OTHER RELATED ABSTRACTS OF INTEREST

Of the 55 pts, 32 pts were treatment-naïve and 23 had R/R CLL (median
number of prior therapies: 1, range: 1-5). Median age was 60 (32-81)
years, the median CIRS score was 3 (0-8). 20 pts (37%) were considered
unfit due to a CIRS score >6 (7 pts) and an impaired renal function with
a Creatinine Clearance <70ml/Min (17 pts). 12 pts (22%) had a del(17p)
and 11 (20%) had a del(11q); 38 pts (69%) had an unmutated IGHV status.
Forty-two pts (76%) received bendamustine debulking, 13 (24%) pts
immediately started with the induction. Fifty-two pts completed 6
induction cycles with ofatumumab and ibrutinib. Thirty-one of 32 TN
(97%) and 20 of 23 R/R pts (87%) responded; with an ORR of 93% at
the end of induction, the primary endpoint was met (CI: 85.9 – 99.6,
p=0.0024). According to investigator assessment 46 pts achieved a
partial response (PR), among them 17 pts were only lacking a bone
marrow examination or CT scan for confirmation of a complete remission,
5 achieved a PR with lymphocytosis; 3 pts had a SD and 1 progressed. At
the end of induction, the majority of pts (46 of 55 pts, 84%) were still MRD
positive; MRD negativity (<10-4 by flow cytometry) in peripheral blood
was achieved in 4 TN pts (7%) and 2 RR pts (4%) had an intermediate
MRD level (=10-4 and <10-2).
As of July 3rd 2017, 76 serious adverse events (SAEs) were reported in 32
(49%) of the 66 pts, including 64 SAEs (84%) related to study treatment.
Fifty SAEs (67%) were CTC grade 3-4 and 1 had a fatal outcome (sepsis
after the 6th induction cycle). Most SAEs occurred during the induction
phase (58%) and the majority resolved without sequelae (91%). Most
common SAEs were infusion related reactions (17 in 13 pts, including
9 of CTC°III-IV), lower respiratory tract and lung infections (6 in 5 pts),
supraventricular arrhythmias (5 in 4 pts) followed by diarrhea (3 in 3 pts)
and pyrexia (3 in 2 pts).

• ASH 2017. 428. Initial Results of Ibrutinib Plus Venetoclax in
Relapsed, Refractory CLL (Bloodwise TAP CLARITY Study):
High Rates of Overall Response, Complete Remission and
MRD Eradication after 6 Months of Combination Therapy.
P. Hillmen et al.

Conclusion: This sequential treatment of bendamustine debulking,
followed by ofatumumab and ibrutinib was well tolerated without
unexpected safety signals and showed a good efficacy with an ORR of
93%. Ongoing maintenance treatment aims at deeper responses with
MRD negativity.

• ASH 2017. 498. Acalabrutinib Monotherapy in Patients
with Relapsed/Refractory Chronic Lymphocytic Leukemia:
Updated Results from the Phase 1/2 ACE-CL-001 Study
J. C. Byrd et al.

CARE FACULTY PERSPECTIVES: Bendamustine followed by ofatumumab
and ibrutinib combination therapy is a potentially efficacious treatment
option in CLL maintenance therapy. The results of early phase novel
agent combination studies pave the way for the next generation of RCTs
in front-line and R/R CLL.

www.CAREeducation.ca
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MULTIPLE
MYELOMA (MM)
Antibody-Dependent Cellular Phagocytosis (ADCP)
ASH 2017. 121. Patient Data Supports the Rationale of Low Dose
Cyclophosphamide to Potentiate the Anti-Myeloma Activity of
Daratumumab through Augmentation of Macrophage-Induced ADCP
S. Naicker et al.
Results: In patients receiving Cy for 24hrs, total BM and PB neutrophil
numbers were increased (P<0.01, n=11), lymphocyte numbers were
decreased (P<0.01, n=11) while monocyte numbers remain unchanged
(P>0.05, n=11). More specifically, an increase in CD19+ B cells (P<0.05,
n=6) and a decrease in natural killer cells (NK) (P<0.05, n=6) were
observed. Interestingly, the number of Mf precursor monocytes did not
change following Cy treatment in both BM and PB of these patients. As
innate immune cells are essential in immune surveillance, coupled with
our finding that NK cells are reduced, this highlights a potential role
for Mf in Cy induced anti-tumour activity. Additionally, data previously
presented highlighted that exposure of Mf to TCM from Cy treated MM
cells significantly enhanced % of Dara-specific clearance of MM cells)
p<0.01). We also confirmed ADCP and ADCC as a likely mechanisms of
tumour cell clearance in vitro.
Furthermore, we observed a marked reduction in expression of the
“don’t eat me” antigen, CD47, on chemotherapy-treated MM cells in vitro,
which we have now confirmed in MM cells isolated from PB and BM of
patients (n=2) following Cy treatment, which may enhance phagocytosis.
We also observed increased expression of other targetable markers
including BCMA (p<0.05), SLAMF7 (p=0.053), PD-L1 (p<0.001) and
PD-L2 (p<0.001) in both RPMI8226 or MM1S MM cell lines following
low dose Cy treatment in vitro. To date, we can confirm similar findings
for both BCMA (p<0.05, n=5) and SLAMF7 (p<0.05, n=3) in patient
samples. Furthermore, our in vitro observation of induced CD64 Fc
gamma receptor expression on conditioned Mf following single-agent
Cy treatment has been confirmed in Mf isolated from both BM (P<0.05,
n=11) and PB (P<0.01, n=11) of newly diagnosed MM patients following Cy
treatment. This finding emphasizes the potential physiological relevance
of our in vitro data, implicating Cy in the potentiation of Mf mediated
ADCP in Dara specific anti-tumour immunity.

Conclusions: Observations in Mf precursors isolated from patients’
BM and PB following 24hrs Cy treatment, confirm our previous in vitro
findings which suggest a role for Cy potentiation of Mf mediated ADCP
in anti-tumour efficacy of Dara. These findings provide a rationale for the
efficacy observed to date when combining Cy with Dara in the ongoing
CyBorD-DARA clinical trial. Additionally, increases in BCMA and SLAMF7
highlight the potential of other combination immune therapies to further
enhance therapeutic efficacy in these patients.
CARE FACULTY PERSPECTIVES: A therapy which has changed the
treatment in myeloma is daratumumab - the first CD38-directed
monoclonal antibody approved for the treatment of MM. Daratumumab
is thought to have pleiotropic mechanisms of action, including antibodydependent cellular toxicity (ADCC) and antibody-dependent cellular
phagocytosis. Daratumumab-coated MM cells which were exposed
to low doses of cyclophosphamide were found to have a secretory
response which greatly augments macrophage induced ADCP. This
study provides supporting data for the efficacious combination of
daratumumab with low dose cyclophosphamide in MM.

“

A THERAPY WHICH HAS CHANGED
T H E T R E AT M E N T I N M Y E LO M A I S
DA R AT U M U M A B - T H E F I R ST C D 3 8 DIRECTED MONOCLONAL ANTIBODY
APPROVED FOR THE

”

RELATED ABSTRACT OF INTEREST ON SECOND PRIMARY MALIGNANCY DEVELOPMENT
• ASH 2017. 332. Effect of Autologous Hematopoietic Stem Cell Transplant (aHSCT) on the Development of Second Primary
Malignancies (SPM) in Multiple Myeloma Patients
A. S. Rosenberg et al.
CARE FACULTY PERSPECTIVES: Increased risk of SPMs in MM patients has been noted in the past, but it was previously less
consequential due to relatively short survival. Improved survival rates as well as the potential association with modern antimyeloma therapy, has made the reassessment of this risk prudent. Prior studies of aHSCT recipients have calculated standardized
incidence ratios compared to the general population, but have not compared the cumulative incidence of SPMs among myeloma
patients undergoing aHSCT to those who do not. Thus, a direct comparison of the effect of aHSCT on development of SPMs in MM
patients is necessary to better advise patients and physicians on the potential risks of this treatment in the modern era.
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Smoldering Multiple Myeloma

Genetic Sequencing in Relapsed/Refractory Multiple Myeloma

ASH 2017. 510. Daratumumab Monotherapy for Patients with
Intermediate or High-Risk Smoldering Multiple Myeloma (SMM):
Centaurus, a Randomized, Open-Label, Multicenter Phase 2 Study

ASH 2017. 395. Utility of Clinical-Grade Sequencing of Relapsed
Multiple Myeloma Patients; Interim Analysis of the Multiple Myeloma
Research Foundation (MMRF) Molecular Profiling Protocol

C.C. Hofmeister et al.

D. Auclair et al.

Results: A total of 123 pts were enrolled (41 pts in each arm). The median
(range) time since initial SMM diagnosis was 6.83 (0.4-56) months.
The number of pts with =2 risk factors at screening were balanced
between treatment arms (81% for Long and Int; 83% in Short), but
more pts with high bone marrow aspirate plasma cell percentage (=30<60%) were enrolled in Long (26%) compared to Int and Short (14%
and 16%, respectively). In Arm Long, Int, and Short, 10%, 10% and 5% of
pts discontinued treatment, respectively. Reasons for discontinuation
included adverse events (5%, 2%, and 5%, respectively), PD (2%, 5%, and
0%, respectively), pt refused further treatment (2% in Int) and withdrawal
of consent (2% in Long).

Results: We are reporting on 228 consecutive cases analyzed with 84%
of the sequenced samples (192) showing a very good tumor content.
Importantly, 76% of cases were found to harbor at least one potentially
actionable alteration. Of those cases, 53% had alterations in the MAPK
pathway, 14% in the CCND1 and cyclin-dependent kinase (CDK) pathways,
6% had activating FGFR3 mutations followed by a group of events at 3%
or less. In this cohort (n>2 priors on average), 16% of cases presented
with TP53 mutations of which 1/4 could also be detected in blood. A
search for other genes where a significant percentage of mutations
were also detected in PB identified a small number of those including,
among others, SF3B1, TET2, ASLX1, ASLX2 and DNMT3A with such
mutations (typically subclonal) often co-occurring in the same specimen.
In all, 10% of all cases presented with this mutational signature in both
BMAs and PB of genes generally associated with MDS, AML and other
myeloid disorders. With regards to actionability, in 10% of cases the
treating clinician acted upon the information with the indicated targeted
agent. Examples of the responses obtained will be presented. Analysis of
progression-free survival and overall benefit for this cohort is ongoing.

Safety data, including the most common treatment-emergent adverse
events (TEAEs) are summarized. No hematologic TEAE was >10% across
all arms. Rates of grade 3/4 infection (pneumonia or sepsis) were =5%
in all arms. Infusion-related reactions occurred in 56%, 37%, and 55% of
pts; 2% in Long, 0% in Int, and 3% in Short were grade 3/4. At the time
of clinical cut-off, no deaths were observed.
With median follow-up of 9.6 (range, 0-17.9) months, ORR was
numerically higher in Long than Int and Short. Median PFS was not
reached in any treatment arm. The estimated 12-month PFS rates were
98%, 93%, and 89% in Long, Int, and Short, respectively.
Updated data including the pre-specified analysis of the PD/death rate
will be presented.
Conclusions: DARA was well tolerated in SMM, with a safety profile
similar to that in RRMM. Follow up for efficacy is ongoing. A phase
3 study (SMM3001) is planned to evaluate long intense dosing with
subcutaneous administration of DARA in high-risk SMM pts.
CARE FACULTY PERSPECTIVES: Due to its high tolerability and multiple
mechanisms of action, including immunomodulation, daratumumab
has been found to delay the progression of smoldering MM to
symptomatic MM.

Conclusions: Actionable alterations were identified in over three quarter
of cases analyzed. Deep sequencing of both BMAs and normal blood could
also identify events that would have been missed had sequencing been
only performed on the marrow. Although clinical applicability has been
limited so far by the lack of availability of targeted agents for myeloma
patients, the results suggest that Precision Medicine approaches in MM
are possible and should be further studied clinically. To that end, we
are launching MyDRUG, a master protocol aimed at developing new
myeloma regimens based on individual patient’s genomics.
CARE FACULTY PERSPECTIVES: Many MM cases harbor potentially
actionable oncogenic molecular alterations. MMRF Molecular Profiling
Protocol (NCT02884102) was opened with the goal of enrolling and
following 500 relapsed patients that would be molecularly profiled
using clinical-grade sequencing performed on the Michigan Oncology
Sequencing (MI-ONCOSEQ) platform. From a Canadian perspective,
molecular profiling is possible however routine profiling is not easily
done due to cost and resource issues. Additionally, actionable targets
may not always be acted upon due to drug availability and the willingness
to pay for or release drugs.

“

FROM A CANADIAN PERSPECTIVE, MOLECULAR PROFILING IS POSSIBLE HOWEVER
R O U T I N E P R O F I L I N G I S N O T E A S I LY D O N E D U E T O C O S T A N D R E S O U R C E I S S U E S .

”

www.CAREeducation.ca
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B-Cell Maturation Antigen Targeting

Combination Therapy in Relapsed/Refractory Multiple Myeloma

ASH 2017. 741. Deep and Durable Responses in Patients (Pts) with
Relapsed/Refractory Multiple Myeloma (MM) Treated with Monotherapy
GSK2857916, an Antibody Drug Conjugate Against B-Cell Maturation
Antigen (BCMA): Preliminary Results from Part 2 of Study BMA117159

ASH 2017. 1824. Daratumumab in Combination with Pomalidomide
and Dexamethasone for Relapsed and/or Refractory Multiple Myeloma
(RRMM) Patients with =2 Prior Lines of Therapy: Updated Analysis of
MMY1001

S. Trudel, et al.

T. Facon et al.

Results: Part 1 results (N=38) were previously presented (Blood, 2016
128:1148); no maximum tolerated dose was identified and the RP2D
was determined to be 3.4 mg/kg. Part 2 enrolled 35 MM pts treated
at the RP2D: median age is 60 years (range 46-75) and 49% are male.
Fifty-seven percent received =5 prior lines of therapy (range 1- >10).
All pts received and 97% were refractory to PI, all pts received and
91% were refractory to IMiDs, 40% received and 37% were refractory
to daratumumab, and 89% were double-refractory to PI and IMiDs.
Median number of infusions was 5 (range 1-13) and 54% of pts received =5
infusions. The ORR for Part 2 was 60% (21/35; 95% CI 42.1-76.1), including
1 sCR, 2 CR, 15 VGPR, and 3 PR. The ORR in pts previously treated with
daratumumab was 43% (6/14; 95% CI 17.7-71.1). Median duration of
response was not reached, with a median PFS of 7.9 months (95% CI 3.1NA). All pts had at least 1 adverse event (AE); the most frequent (=25%)
regardless of cause were corneal events (63%), thrombocytopenia/
platelet count decreased (57%), anemia (29%), AST increased (29%), and
cough (26%). Corneal events (most frequent =20%: vision blurred, dry
eye, photophobia) were mostly Grade (Gr) 1/2 and were reversible. Gr
3/4 AEs reported in =10% of pts were thrombocytopenia/platelet count
decreased (34%) and anemia (14%). Serious AEs were reported in 40%
(14/35) of pts. With no pre-medication, 8 pts had IRRs (2 Gr 1, 3 Gr 2, 3
Gr 3) that occurred with the first infusion, resolved, and did not recur
with subsequent infusions. A total of 18 pts discontinued treatment for
disease progression (n=15), AE (n=2; thrombocytopenia, CPK elevation),
or pts decision (n=1); 17 pts are ongoing.

Results: A total of 103 patients received =1 dose of DARA + pomdex. Median (range) age was 64 (35-86) years. Median number
of prior therapies was 4 (1-13) and 52% of patients had received >3
prior therapies; 89%, 71%, 30%, and 71% of patients were refractory to
lenalidomide, bortezomib, carfilzomib, and a proteasome inhibitor +
immunomodulatory drug, respectively. Of the 87 patients with available
cytogenetic profile, 25% were high-risk (18% del17p, 7% t[4;14], and 1%
t[14;16]). 44% of patients had baseline grade 1 or 2 neutropenia (Chari
A, et al. Blood. 2017 doi: 10.1182/blood-2017-05-785246; epub, ahead
of print).

Conclusions: GSK2857916 monotherapy demonstrated encouraging
single agent activity with an ORR of 60%, and deep (51% =VGPR) and
durable responses in heavily pre-treated relapsed/refractory MM pts who
have limited treatment options. The target and therapeutic mechanisms
of action differentiate GSK2857916 from currently approved drugs in
MM. Results show a manageable safety profile, with thrombocytopenia/
platelet count decreased and low grade corneal events being the
most frequently reported AEs and most frequent reason for dose
modifications. Detailed safety and clinical activity together with results
from correlative analyses will be presented.
CARE FACULTY PERSPECTIVES: BCMA is expressed on MM cells.
BCMA is a cell surface receptor in the TNF superfamily with expression
restricted to B-lineage cells at later stages of differentiation.
GSK2857916 is a humanized IgG1 anti-BCMA antibody conjugated
to monomethyl auristatin-F. Upon binding to BCMA, GSK2857916 is
rapidly internalized and active drug released in the cell. GSK2857916
also exhibits enhanced antibody-dependent cell-mediated cytotoxicity
resulting from afucosylation of the Fc domain, and potentially induces
immunogenic cell death.

At the clinical cutoff date of June 16, 2017, a total of 82% of patients
discontinued treatment due to progressive disease (51%), adverse events
(AEs; 17%), patient withdrawal (4%), physician’s decision (4%), death
(4%), and other reasons (3%). Most common (>25%) grade 3 or 4 TEAEs
were neutropenia (79%; febrile neutropenia [8%]) and anemia (28%).
Serious AEs occurred in 57% of patients, and 19%, 22%, and 19% were
related to DARA, pomalidomide, and dexamethasone, respectively.
TEAEs leading to death occurred in 9% of patients; none were related
to DARA.
At a median follow-up of 24.7 (range: 0.2-34.4) months, the ORR was
66% (12% stringent complete response [CR], 11% CR, 26% very good
partial response [VGPR], and 18% partial response). The rates of =VGPR
and =CR were 48% and 22%, respectively. Among responders, the
median duration of response was 21.4 (95% CI, 13.6-not estimable [NE])
months. In the total study population, MRD-negative rates were 8%, 7%,
and 2% at sensitivity thresholds of 10–4, 10–5, and 10–6, respectively.
Median PFS was 9.9 months (95% confidence interval [CI], 5.4-15.4) and
the 24-month PFS rate was 30% (95% CI, 21-40). Median OS was 25.1
months (95% CI, 15.6-NE) and the estimated 24-month survival rate was
52% (95% CI, 41-62).
Conclusions: Adding DARA to pom-dex resulted in a safety profile
consistent with that of the individual therapies. Deep, durable
responses were observed, including MRD negativity, and the regimen
was associated with encouraging OS in a heavily pretreated patient
population. A phase 3 study evaluating DARA + pom-dex versus pomdex in RRMM patients (APOLLO; NCT03180736) is ongoing.
CARE FACULTY PERSPECTIVES: Pomalidomide is an immunomodulatory
drug which increases the CD38 expression on MM cells. Therefore,
pomalidomide based backbone therapies used in combination with
daratumumab have the potential to increase daratumumab sensitivity.
Phase 3 studies are ongoing to explore this potential efficacy enhancing
the pomalidomide-daratumumab combination.

OTHER RELATED ABSTRACT OF INTEREST
• ASH 2017. 505. Safety and Efficacy of B-Cell Maturation Antigen (BCMA)-Specific Chimeric Antigen Receptor T Cells (CARTBCMA) with Cyclophosphamide Conditioning for Refractory Multiple Myeloma (MM)
A. D. Cohen et al.
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ASH 2017. 743. Overall Survival (OS) of Patients with Relapsed/
Refractory Multiple Myeloma (RRMM) Treated with Carfilzomib,
Lenalidomide, and Dexamethasone (KRd) Versus Lenalidomide and
Dexamethasone (Rd): Final Analysis from the Randomized Phase 3
ASPIRE Trial
A. K. Stewart et al.
Results: As of the data cutoff date (April 28, 2017) for the planned final
OS analysis, median treatment durations were 72 weeks for carfilzomib
(per protocol, carfilzomib was discontinued after cycle 18), 85 weeks
(KRd arm) and 57 weeks (Rd arm) for lenalidomide, and 80 weeks (KRd
arm) and 49 weeks (Rd arm) for dexamethasone. The median follow up
was 67 months for both arms. Median OS (95% CI) was 48.3 (42.4–52.8)
months for KRd vs 40.4 (33.6–44.4) months for Rd (HR, 0.79; 95% CI,
0.67–0.95; 1-sided P=0.0045;). Median OS was 11.4 months longer for
KRd vs Rd in patients receiving 1 prior line (47.3 vs 35.9 months [HR,
0.81; 95% CI, 0.62–1.06]) and 6.5 months longer for patients receiving =2
prior lines (48.8 vs 42.3 months; [HR, 0.79; 95% CI, 0.62–0.99]). Among
patients with 1 prior line of therapy, OS was improved with KRd vs Rd
regardless of whether patients had received prior bortezomib; in patients
with 1 prior line, median OS was improved by 12 months in the prior
bortezomib group (45.9 vs 33.9 months [HR, 0.82; 95% CI, 0.56–1.19])
and 7.9 months in the no prior bortezomib group (48.3 vs 40.4 months
[HR, 0.80; 95% CI, 0.55–1.17]). With respect to risk, OS by Revised
International Staging System (R-ISS) stage was assessed. For R-ISS
stage I (KRd, n=42; Rd, n=46), median OS was not reached for KRd and
was 58.0 months for Rd (HR, 0.49; 95% CI, 0.26–0.92). For patients with
R-ISS stage II (KRd, n=194; Rd, n=195), median OS was 45.4 months for
KRd and 41.2 months for Rd (HR, 0.86; 95% CI, 0.68–1.10). For the small
number of patients with R-ISS stage III (KRd, n=37; Rd, n=47), median
OS was 23.3 months for KRd and 18.8 months for Rd (HR, 1.05; 95% CI,
0.66–1.68). For the overall study population, treatment discontinuation
due to an adverse event (AE) occurred in 19.9% (KRd) and 21.5% (Rd)
of patients. Fatal AEs were reported in 11.5% (KRd) and 10.5% (Rd) of
patients. Grade =3 AE rates were 87.0% (KRd) and 83.0% (Rd). Selected
grade =3 AEs of interest (grouped terms; KRd vs Rd) included acute
renal failure (3.8% vs 3.3%), cardiac failure (4.3% vs 2.1%), ischemic heart
disease (3.8% vs 2.3%), hypertension (6.4% vs 2.3%), and hematopoietic
thrombocytopenia (20.2% vs 14.9%).
Conclusions: KRd demonstrated a statistically significant and clinically
meaningful 21% reduction in the risk of death vs Rd. KRd should be
considered a standard of care in RRMM.
CARE FACULTY PERSPECTIVES: In patients who have received 1-3
lines of prior therapy, the addition of carfilzomib to lenalidomide +
dexamethasone combination therapy significantly (clinically and
statistically) reduces the risk of death. As suggested by the results of
the ASPIRE trial, carfilzomib + lenalidomide + dexamethasone therapy
should be considered as a standard of care in relapsed/refractory MM.

ASH 2017. 835. Carfilzomib, Cyclophosphamide and Dexamethasone
(KCD) Versus Bortezomib, Cyclophosphamide and Dexamethasone
(VCD) for Treatment of First Relapse or Primary Refractory Multiple
Myeloma (MM): First Final Analysis of the Phase 2 Muk Five Study
K. Yong et al.
Results: From Feb 2013 to Sept 2016, 300 participants were andomized,
201 to KCD and 99 to VCD. Patient and disease features were balanced
between arms, median ages 67 and 69 years, 57.5% and 64.6% male,
93.5% and 94.9% ECOG 0-1 for KCD and VCD respectively. Median time
from diagnosis was 32.5 and 36.1 months, 50.0% and 45.5% were ISS
2/3, and 66.2 and 67.7% had had an ASCT.
While 81.6% of patients in the KCD arm received all 6 treatment cycles,
only 53.5% in the VCD arm received all 8 cycles; reasons for stopping
treatment were toxicity (KCD, 7%; VCD, 19.2%), disease progression
(6.5%, 6.1%) and withdrawal of consent (2.5%, 11.1%). Dose modifications
occurred in 78.6%, and 85.4% of patients in the KCD and VCD
arms respectively.
A total of 196 and 96 patients were evaluable for efficacy analysis in the
KCD and VCD arms. Major response (=VGPR) at 24 weeks for KCD and
VCD was 40.2% and 31.9% respectively (OR 1.48; 90% CI (0.95, 2.31),
deemed NI). Overall response (=PR) was 84.0% and 68.1% (OR 2.72;
90% CI (1.62, 4.55); p=0.0014, deemed superior). MRD negativity (all
evaluable patients; n=134 KCD, n=48 VCD) at 24 weeks was 16.4% for
KCD and 12.5% for VCD.
The safety population was 292 patients (KCD, 196; VCD 96). Treatment
emergent neuropathy occurred in 21.4% and 56.3% of patients in the
KCD and VCD arm, respectively. The proportion of patients with grade =3
neuropathy or grade =2 neuropathy with pain (key secondary endpoint)
was lower with KCD (1.5%, vs 19.8% with VCD; p<0.0001). Details of
serious adverse events (SAEs) are given; these were largely comparable
between the arms, except for more neurological SAEs in the VCD arm
(8.1% vs 0.7%) and more cardiac SAEs in the KCD arm (4.2% vs 1.4%).
Adverse reactions (Ars) were also comparable except for more grade
=3 neutropenia and thrombocytopenia with VCD and more grade =3
anaemia with KCD.
Conclusions: Major response (=VGPR) to KCD therapy is non-inferior to
VCD and overall response rate is superior to VCD over a fixed treatment
duration. This may be related to better tolerability and reduced incidence
of neurotoxicity with KCD, with superiority of KCD in terms of grade =3
neuropathy or grade =2 neuropathy with pain. Further details on safety
and activity will be presented at the meeting.
CARE FACULTY PERSPECTIVES: Proteasome inhibitors (PIs) like
bortezomib, carfilzomib and ixazomib are an important part of antiMM therapy. Though studies have been conducted which directly
compare one proteasome inhibitor to another, studies which explore
the combination of PIs with other treatment types (abstract 835) are
useful for the augmentation of PI efficacy.

OTHER RELATED ABSTRACT OF INTEREST
• ASH 2017. 839. Genomic Predictors of Progression-Free Survival Among Patients with Relapsed or Refractory Multiple
Myeloma Treated with Carfilzomib and Dexamethasone or Bortezomib and Dexamethasone in the Phase 3 ENDEAVORTrial.
R. J. Pelham et al.

www.CAREeducation.ca

9

LYMPHOMA
Classical Hodgkin’s Lymphoma
ASH 2017. 2169. Patient-Reported Outcomes in Patients with Classical
Hodgkin Lymphoma Treated with Pembrolizumab Monotherapy,
Results of a Phase 2 Study
B. von Tresckow et al.
Results: 150 patients were included. Across the 2 cohorts, the proportion
of patients that had the following patient characteristics were: age ≥65
years (0% and 18.5% respectively), male gender (52.2%, 53.1%), and ECOG
performance status 0 (42.0%, 54.3%). High rates of compliance were
observed across both cohorts at weeks 12 (≥96%) and 24 (≥76%). The
mean increases in EORTC QLC-C30 global health status/QoL scores and
EQ-5D-3L VAS scores from BL to weeks 12 and 24 were approximately
10 points or more, changes that may be considered clinically meaningful.
Across both cohorts, the EORTC QLQ-C30 mean symptom scale score
improved by 10 or more points for fatigue and dyspnea at Week 12,
and for fatigue, pain, dyspnea and insomnia at Week 24. Consistently
in both cohorts, over 60% of patients had either improved (≥10 points
of improvement from BL) or stable (<10 points change from BL) in
their HRQoL when compared with baseline. The effects were generally
consistent across patient subgroups defined by age (<65 vs. >65 years),
gender, ECOG performance (0 vs. 1-2), region (Europe vs. Non-Europe),
prior lines of therapy (<3 vs. >3), time to relapse since ASCT failure (<12
months vs. >12 months), race (White vs. Non-White), and refractory/
relapse status (refractory vs. relapsed after >3 lines of therapy).
Conclusions: Net improvements from BL to weeks 12 and 24 in EORTC
QLQ-C30 and EQ-5D-3L quality of life scores were observed in patients
with r/r cHL during treatment with pembrolizumab.
CARE FACULTY PERSPECTIVES: Patient reported outcomes (PROs)
are being increasingly assessed in cancer clinical trials. PROs can inform
treatment decisions and enhance quality of care and quality of life in
patients (B.Tresckow et al, ASH, 2017). Abstract 2169 suggests that
pembrolizumab is an effective therapy at improving patient reported
quality of life in the relapsed and refractory classical Hodgkin’s
lymphoma (cHL) setting.

OTHER RELATED ABSTRACTS OF INTEREST
• ASH 2017. 6. Brentuximab Vedotin Plus Doxorubicin,
Vinblastine, Dacarbazine (A+AVD) As Frontline Therapy
Demonstrates Superior Modified Progression-Free Survival
Versus ABVD in Patients with Previously Untreated Stage III or
IV Hodgkin Lymphoma (HL): The Phase 3 ECHELON-1 Study
J. M. Connors et al.
• ASH 2017. 737. Early Interim PET in Patients with AdvancedStage Hodgkin’s Lymphoma Treated within the Phase 3 GHSG
HD18 Study
P. Borchmann et al.

ASH 2017. 4085. Pembrolizumab Antitumor Activity in Relapsed/
Refractory Classical Hodgkin Lymphoma in Keynote-087: Revised
Response Criteria for Malignant Lymphoma 2007 Criteria Versus
Lugano 2014 Classification
C. H. Moskowitz et al.
Results:
Table: Patient response rates- Cheson 2007 criteria versus Lugano 2014
classification
Response per Cheson
2007 criteria

Response per Lugano
2014 classification

n

% (95% CI*)

n

% (95% CI*)

ORR, all patients

150

71 (65-77)

154

73 (67-79)

CR

52

25 (19-31)

65

31 (25-38)

PR

98

47 (40-54)

89

42 (36-49)

SD

25

12 (8-17)

17

8 (5-13)

PD

31

15 (10-20)

35

17 (12-22)

ORR, cohort 1

52

75 (64-85)

57

83 (72-91)

CR

19

28 (18-40)

24

35 (24-47)

PR

33

48 (36-60)

33

48 (36-60)

SD

10

15 (7-25)

3

4 (1-12)

PD

5

7 (2-16)

7

10 (4-20)

ORR, cohort 2

54

67 (55-77)

54

67 (55-77)

CR

20

25 (16-36)

23

28 (19-40)

PR

34

42 (31-54)

31

38 (28-50)

SD

7

9 (4-17)

7

9 (4-17)

PD

18

22 (14-33)

18

22 (14-33)

ORR, cohort 3

44

73 (60-84)

43

72 (59-83)

CR

13

22 (12-34)

18

30 (19-43)

PR

31

52 (38-65)

25

42 (29-55)

SD

8

13 (6-25)

7

12 (5-23)

PD

8

13 (6-25)

10

17 (8-29)

Conclusions: Pembrolizumab monotherapy demonstrated similarly
high ORR rates and higher CR rates across all 3 cohorts of patients with
heavily pretreated RRcHL by the Lugano 2014 classification than by the
Cheson 2007 criteria.
CARE FACULTY PERSPECTIVES: The abstracts presented by Tresckow
et al. and Moskowitz et al. support the use of pembrolizumab in the
relapsed/refractory cHL setting - suggesting health related quality of
life improvement and efficacious response rates. Exploration of other
PD-1 and PDL-1 targeting immunotherapies is also valuable, and may
increase physician armamentarium for the treatment of a specific group
of lymphoma patients.
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Follicular Lymphoma

Aggressive Non-Hodgkin’s Lymphoma

ASH 2017. 4064. Rituximab Maintenance for Two Years in Previously
Untreated Follicular Lymphoma: No Difference in Outcome between
Patients Receiving Treatment at Two Month Versus Three Month Interval

ASH 2017. 579. A Comparison of One Year Outcomes in ZUMA-1
(axicabtagene ciloleucel) and SCHOLAR-1 in Patients with Refractory,
Aggressive Non-Hodgkin lymphoma (NHL)

C. Roy et al.

S. S. Neelapu et al.

Results: A total of 112 patients completed MR for follicular lymphoma after
first line induction between 2005 and 2015: 71 (63%) received MR at 3
month interval and 41 (37%) at a 2 month interval. The GELF criteria (Brice
et als, JCO, 1997) were met in 41 (59%) patients in the 3 month interval
group and in 33 (79%) patients in the 2 month interval group. All patients
received an induction regimen containing rituximab and 78% received
R-CVP. Median follow up time was 59 months and was significantly longer
in the 3 month interval group with 70 months compared to 40 months in
the 2 month interval group (p < 0.001). Before the publication of PRIMA,
most patients with previously untreated follicular lymphoma received MR
at a 3 month interval which explains the longer follow up in this group.
Progression was documented in 14 (20%) of the patients in the 3 month
interval group and in 11 (26%) in the 2 month interval group. PFS at 40
months was similar in both groups with 88% in the 3 month interval group
and 80% in the 2 month interval group (HR 0.454, 95% CI: 0.202 - 1.021,
p 0.056). Twelve (17%) of the patients in the 3 month interval group
and 8 (19%) in the 2 month interval group required second line therapy.
Time to next treatment was not reached in either group. Treatment free
survival at 40 months was similar between the two groups with 91% in the
3 month interval group compared to 80% in the 2 month interval group
(HR 0.487, 95% CI: 0.193 - 1.230, p 0.128). Six (9%) of the patients in the 3
month interval group died, 4 (6%) of these deaths were attributed to the
lymphoma, and 1 (2%) patient died in the 2 month interval group. Overall
survival at 40 months was not statistically different between the 3 and
2 month interval groups with 96% and 100% respectively (HR 1.761, 95%
CI: 0.194 - 15.982, p 0.615).

Results: One hundred and one patients received axi-cel in ZUMA-1, and
data from 508 patients were analyzed in SCHOLAR-1. In SCHOLAR-1,
64% of patients were male and 15% were = 65 years. ECOG, disease
stage, and International Prognostic Index (IPI) score were assessed in
approximately 50% of patients. Among the assessed patients, 80% had
ECOG 0-1, 67% had stage III/IV disease, and 35% had IPI = 3. Four percent
of patients had TFL or PBMCL. Twenty percent of patients were primary
refractory, 62% were refractory to second- or later-line therapy, 18%
relapsed within 1 year of SCT, and 27% had received = 3 lines of therapy.
Median follow-up for ZUMA-1 was 8.7 months at the primary analysis
and will be updated. While, studies were generally balanced across sex
and disease subtype, ZUMA-1 had a greater proportion of patients aged
= 65 years (24%), with stage III/IV disease (85%), and with IPI score =
3 (48%). ZUMA-1 patients were generally more heavily pretreated, with
more patients refractory to second- or later-line therapy (77%) and more
patients who received = 3 lines of therapy (70%). All patients in ZUMA-1
had an ECOG 0-1. In an analysis standardized to ZUMA-1, the ORR and
CR rate in SCHOLAR were 20% and 6%, respectively. Odds ratios for
ORR and CR rate were 8-fold and 10-fold higher, respectively, in ZUMA1 vs SCHOLAR-1 (CMH test; P < 0.0001 for both ORR and CR rate). The
6-month survival rate for SCHOLAR-1, standardized to ZUMA-1, was 35%.
This corresponded to a 77% reduction in the risk of death in ZUMA-1
relative to SCHOLAR-1 (HR, 0.23; P < 0.0001).

Conclusions: The administration of MR at an interval of 3 months
compared to 2 months does not seem to adversely affect the survival
outcomes of patients with previously untreated follicular lymphoma. The
administration of rituximab every 3 months instead of every 2 months
would decrease the cost and potentially the infectious complications
of MR. Although this study has limitations, such as a limited number of
patients and a disparity between the two groups regarding the presence
of GELF criteria, it provides preliminary data supporting the interest
of further investigation of the administration of MR every 3 months in
previously untreated follicular lymphoma.
CARE FACULTY PERSPECTIVES: Maintenance rituximab (MR) appears
to be beneficial - even after bendamustine + rituximab therapy. There
may not be any benefit to the addition of MR in patients who experience
complete response (CR). Omitting MR from this population’s regimens
could reduce costs. Further, there is no overall survival benefit in
follicular lymphoma patients who receive 2 years versus 4 years of
maintenance therapy, nor is there a difference among patients who
receive (maintenance) treatment every 3 versus every 2 months. It is
reasonable to continue maintenance therapy every 3 months for 2 years,
omitting the population who achieves complete response.

An updated analysis comparing SCHOLAR-1 outcomes to ZUMA-1
with a minimum follow-up of 12 months and a median follow-up of 15
months, as well as propensity score analyses to compare the studies will
be presented.
Conclusions: This standardized comparison between the ZUMA-1 and
SCHOLAR-1 studies suggests patients treated with axi-cel experience
nearly 10-fold higher odds of CR and a 77% decrease in the risk of death.
Despite limitations of this retrospective analysis, these results indicate
that axi-cel represents an improved treatment option for patients with
refractory, aggressive NHL.
CARE FACULTY PERSPECTIVES: ZUMA-1 is a prospective, interventional,
first multicenter trial of an autologous anti-CD19 CAR T-cell therapy
called axicabtagene ciloleucel (axi-cel), for patients with refractory
large B-cell lymphoma. SCHOLAR-1 is a retrospective evaluation and
the largest reported analysis of outcomes in patients with refractory,
aggressive NHL (Crump et al. Blood. In Press).
Outcomes for refractory disease or early relapsed post-ASCT are poor.
However, as the ZUMA-1 to SCHOLAR-1 comparison by S. S. Neelapu
et al. would suggest, anti-CD19 CAR-T is promising, and improves
outcomes. Although CAR-T therapy holds potential efficacy in this
indication- no plateau is observed in the curves yet, so it is not clear if
it is actually curative. We need experience with giving CAR-T therapy
and the potential toxicities. Phase 3 RCTs of CAR-T vs. salvage + ASCT
in 2nd line are coming. Cost will be prohibitive and home-grown therapy
will likely be needed at lower price.
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Primary Mediastinal Large B-Cell Lymphoma

Waldenstrom’s Macroglobinuria

ASH 2017. 2833. Efficacy and Safety of Pembrolizumab in Relapsed/
Refractory Primary Mediastinal Large B-Cell Lymphoma (rrPMBCL):
Updated Analysis of the Keynote-170 Phase 2 Trial

ASH 2017. 1488. Bendamustine and Bortezomib-Containing Regimens
Produce Higher Response Rates and More Durable Responses Versus
Cyclophosphamide-Based Therapy in Frontline Waldenstrom’s
Macroglobulinemia

P. L. Zinzani et al.
Results: At the analysis cutoff date (14 April 2017), 49 patients were
treated in the rrPMBCL cohort (safety population): median age 33 years
(range: 20 - 61), 55% female, median 3 lines of prior therapy (range: 2 – 8),
31% with prior radiation, 100% with prior rituximab, and 70% auto SCT
ineligible due to chemorefractory disease. In total, 29 patients (59%)
were PD-L1 positive, 2 (4%) PD-L1 negative, and 18 (37%) had missing
baseline PD-L1 status. Median follow-up duration was 6.6 mos (range: 0.1
– 13.6); 29 patients discontinued treatment due to clinical or radiological
progression (n=24), AE (n=3), or physician decision (n=2). In the efficacy
population (i.e., patients expected to have reached the 24 week response
assessment; n=29), ORR was 41% by BICR and 38% by investigator
assessment. By BICR, responses were: 4 complete response (14%), 8
partial response (28%), 3 stable disease (10%), 8 progressive disease
(28%), and 6 (21%) no assessment (i.e., discontinued or died prior to the
24 week imaging assessment). Of the patients in the efficacy population,
22 (76%) were positive for PD-L1, 1 (3%) were PD-L1 – negative, and 6
(21%) had missing biomarker data. Among all 22 evaluable patients, 16
(73%) had target lesion reductions. Median time to response was 2.9 mos
(range: 2.4 - 8.5). 12-months OS was 62%. In total, 12/49 patients (25%)
experienced serious AEs and 26/49 (53%) experienced treatment-related
adverse events (TRAEs). Grade 3 TRAEs were neutropenia (n=5 patients),
increased hepatic enzymes (n=2), Clostridium difficile infection (n=1),
tumor flare (n=1), asthenia (n=1), and pneumonia (n=1). One patient had
a grade 4 TRAE (neutropenia). There were no treatment-related deaths.
Figure: Change in Target Lesion of 22 Evaluable Patients
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Conclusions: In this ongoing global trial, PD-1 blockade with
pembrolizumab showed promising antitumor activity and a manageable
safety profile in patients with rrPMBCL, similar to results of the Phase 1b
KEYNOTE-013 trial.
CARE FACULTY PERSPECTIVES: In Relapsed/Refractory Primary
Mediastinal large B-Cell Lymphoma (rrPMBCL) treatment outcomes
with current therapies remain poor. Like classical Hodgkin’s lymphoma,
PMBCL frequently exhibits 9p24.1/PD-L1/PD-L2 copy number alterations
and rearrangements with associated PD-L1 and/or PD-L2 overexpression;
which may facilitate immune evasion. The genetics of PMBCL could make
it particularly susceptible to PD-1 blockade. Abstract 2833 suggests that
(similar to the results of the phase 1 KEYNOTE-013 trial) pembrolizumab
holds efficacy in a disease category which often carries a poor prognosis.

J.J. Castillo et al.
Results: Rates of CR, VGPR, PR, minor response and no response to
therapy were 12% (n=22), 27% (n=48), 47% (n=84), 6% (n=10), and 8%
(n=14), respectively. The rate of major response (PR+) was 86%, and the
rate of deep response (VGPR+) was 39%. No difference in response was
observed between treatment regimens (p=0.45). In the multivariate
logistic analysis, patients with serum IgM >4,000 mg/dl had lower odds
of major response to therapy (OR 0.3, 95% CI 0.1-0.8; p=0.02), whereas
patients who received maintenance rituximab had higher odds of both a
major response (OR 13.9, 95% CI 4.4-44.1; p<0.001) and deep response
(OR 2.1, 95% CI 1.1-4.0; p=0.02). For patients treated with Benda-R, BDR,
and CDR, the median PFS was 5.5 years (95% CI 4.9-not reached [NR]),
5.8 years (95% CI 4.4-7.4), and 4.9 years (95% CI 2.8-7.0), respectively.
In the multivariate regression analysis, an increased risk of progression
was associated with B2M >3 mg/l (HR 2.33, 95% CI 1.37-3.96; p=0.002)
and serum IgM level >4,000 mg/dl (HR 1.85, 95% CI 1.08-3.20; p=0.02).
A decreased risk of progression was associated with both Benda-R (HR
0.2, 95% CI 0.1-0.5; p<0.001) and BDR (HR 0.6, 95% CI 0.3-1.0; p=0.05)
when compared to CDR. Maintenance rituximab was also associated with
a decreased risk of progression (HR 0.11, 95% CI 0.06-0.21; p<0.001), and
the median PFS for patients who did and did not receive maintenance
rituximab was 6.8 years (95% CI 5.9-NR) versus 2.8 years (95% CI 2.14.1), respectively. No difference in the risk of progression was observed
between BDR and Benda-R (p=0.13). The estimated 5- and 10-year OS
for all patients was 92% and 79%, respectively; median OS has not been
reached. The estimated 5-year OS among patients treated with Benda-R,
BDR, and CDR was 95%, 96%, and 81%, respectively; p=0.06). For
patients treated with BDR and CDR, the estimated 10-year OS was 87%
and 61%, respectively, and was not evaluable for patients treated with
Benda-R. Treatment with BDR (HR 0.16, 95% CI 0.04-0.59; p=0.006)
and maintenance rituximab (HR 0.17, 95% CI 0.05-0.61; p=0.006) were
independently associated with a decreased risk of death.
Conclusions: Primary therapy with Benda-R, BDR, and CDR produces
high response rates and durable PFS in patients with WM. The risk of
progression is lower in patients treated with Benda-R and BDR when
compared to CDR. Maintenance rituximab is associated with both major
and deep responses to therapy as well as superior PFS and OS.
CARE FACULTY PERSPECTIVES: Waldenstrom’s macroglobulinemia
(WM) is an incurable IgM-secreting lymphoplasmacytic lymphoma.
Primary therapy for symptomatic WM patients often consists of
combination therapy with an alkylating agent or proteasome inhibitor
with rituximab (Castillo et al. ASH, 2017). Following a randomized
study which compares these two combination strategies, Castillo and
colleagues report that bendamustine and bortezomib based combination
therapies (bendamustine + rituximab and bortezomib + dexamethasone
+ rituximab) are associated with a low risk of progression and are viable
treatment strategies for Waldenstrom’s macroglobulinemia.
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LEUKEMIA
Adult Versus Pediatric Acute Lymphoblastic Leukemia
ASH 2017. 1282. Widening Survival Disparities between AYA with ALL
Treated in Pediatric Vs. Adult Centers: A Population-Based Study Using
the IMPACT Cohort

ASH 2017. 888. Phase 1 Results of ZUMA-3: KTE-C19, an Anti-CD19
Chimeric Antigen Receptor (CAR) T Cell Therapy, in Adult Patients
with Relapsed/Refractory Acute Lymphoblastic Leukemia (R/R ALL)

S. Gupta et al.

B. D. Shah et al.

Results: The cohort included 271 patients with ALL, 152 (56%) of whom
received therapy at an adult center. In multivariable analysis, older
patients [odds ratio (OR) 11.9 per year; 95th confidence interval (CI) 6.125.0] and those in the earliest time period (1992-1998 vs. 2006-2011, OR
3.5; 95CI 1.1-10.7) were more likely to be treated in an adult center. The
5-year EFS of patients treated at a pediatric center was 69.8%±4.2% vs.
50.7%±4.0% at adult centers (p=0.0006). 5-year OS was 78.0%±3.9% vs.
58.7%±5.5% (p=0.0006). For the entire cohort, there was no significant
improvement in EFS over time. In multivariable analysis, only locus of
care was significantly associated with EFS [adult vs. pediatric hazard
ratio (HR) 4.0; 95CI 1.4-11.9]; age and time period were not predictive.
The disparity in both EFS and OS between pediatric and adult cancer
centers widened over time. In the earliest time period (1992-1998) there
was no significant different in OS between adult vs. pediatric centers (HR
1.8; 95CI 0.8-4.3). The HR increased and became statistically significant
in the middle time period (1999-2005; HR 2.4; 95CI 0.9-5.6) and widened
further in the most recent time period (2006-2011; HR 4.3; 95CI 1.4-13.8).

Results: Six patients received the 2 × 106 cells/kg dose and 10 received
the 1 × 106 cells/kg dose of KTE-C19. No DLTs were observed. One patient
experienced a grade 5 event of cytokine release syndrome (CRS) at the
2 × 106 cells/kg dose, and no other KTE-C19-related grade 5 AEs were
observed. In the 16 patients who received KTE-C19, all of whom were
followed for at least 4 weeks, the most common grade = 3 AEs were
hypotension (56%), anemia (50%), pyrexia (50%), and decreased platelet
counts (44%). Grade = 3 CRS and neurologic events (NE) were reported
in 25% and 63% of patients, respectively. Tocilizumab (toci) or steroids
were given for AE management in 94% and 75% of patients, respectively.
In the 11 patients eligible for the efficacy analysis, objective response rate
was 82%, including 8 (73%) patients with a complete remission (CR or CR
with partial hematopoietic recovery), and 1 (9%) with blast-free BM. All
remissions were MRD– as determined by flow cytometry. All 5 (100%) of
the other patients who were too early for inclusion in the efficacy analysis
had MRD- bone marrow with varying degrees of count recovery at the
time of the DCO. Median follow-up was 6.8 months; 4 patients relapsed
63 – 168 days after treatment with KTE-C19. Efficacy was comparable
between patients who recieved KTE-C19 doses of 1 × 106 and 2 × 106
CAR-T cells/kg. Data from additional patients, including those treated
with a lower dose of 0.5 × 106 CAR-T cells/kg, as well as updated safety,
efficacy, biomarker, and product characteristic analyses across dosing
groups will be presented.

Conclusions: Despite studies showing improved survival outcomes in
adolescents and young adults (AYA) with ALL treated on pediatric-based
protocols, and the increased use of such protocols at adult centers,
outcomes in Ontario did not improve over the 20-year study period.
Contrary to expectations, disparities in survival between pediatric and
adult centers widened, with the largest disparities seen in the most
recent time period. These results suggest that at a population-level,
the use of pediatric protocols may not be sufficient to abolish locus of
care-based outcome disparities. Future analyses will look at the impact
of protocol adherence, delays in therapy, toxicity, and hospital volume
on survival.
CARE FACULTY PERSPECTIVES: This Ontario study suggests that
pediatric protocols may improve certain individual outcomes in ALL
patients, however there is not (as of yet) an observable benefit to
pediatric protocol use in AYA at a population-level. Survival outcomes
in AYA with cancer have not improved at the same rates as those in
children. Studies in AYA with acute lymphoblastic leukemia (ALL) have
shown that pediatric-based treatment protocols result in better survival
compared to adult protocols. Consequently, there are Canadian adult
centers treating AYA ALL patients with pediatric protocols (S. Gupta et
al. ASH, 2017).

Conclusions: In this ongoing phase 1 study, KTE-C19 has shown promising
efficacy in adult patients with R/R ALL. The safety profile was generally
manageable and additional approaches to improve the benefit:risk profile
are being explored. ZUMA-3 continues to enroll additional patients at the
0.5 × 106 CAR T cells/kg dose level.
CARE FACULTY PERSPECTIVES: The results of this Phase 1 study shows
promise for patients where treatment options had previously been
exhausted. However, further CAR-T data is still required - especially
from trials with larger patient groups and broader dosing ranges, as
well as data on safety, efficacy and biomarkers.
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Relapsed/Refractory Acute Lymphocytic Leukemia
ASH 2017. 886. Role of Remission Status and Prior Transplant in
Optimizing Survival Outcomes Following Allogeneic Hematopoietic
Stem Transplantation (HSCT) in Patients Who Received Inotuzumab
Ozogamicin (INO) for Relapsed / Refractory (R/R) Acute Lymphoblastic
Leukemia (ALL)
P. Kebriaei et al.
Results: As of March 2016, out of 236 pts administered INO in the two
studies (Study 1010, n=72; Study 1022, n=164), 101 (43%) proceeded to
allogeneic HSCT and were included in this analysis. Median age was 37
y (range 20-71) with 55% males. The majority of pts received INO as first
salvage treatment (62%) and 85% had no prior SCT. Most pts received
matched HSCTs (related = 25%; unrelated = 45%) with peripheral blood
as the predominant cell source (62%). The conditioning regimens were
mainly myeloablative regimens (60%) and predominantly TBI-based
(62%). Dual alkylators were used in 13% of pts, while thiotepa was used
in 8%. The median OS post-HSCT for all pts (n=101) who received INO
and proceeded to HSCT was 9.2 mos with a 2-yr survival probability of
41% (95% confidence interval [CI] 31-51%). In patients with first HSCT
(n=86) the median OS post-HSCT was 11.8 mos with a 2-yr survival
probability of 46% (95% CI 35-56%). Of note, some patients lost CR
while waiting for HSCT and had to receive additional treatments before
proceeding to HSCT (n=28). Those pts who went directly to first HSCT
after attaining remission with no intervening additional treatment (n=73)
fared best, with median OS post-HSCT not reached with a 2-yr survival
probability of 51% (95% CI 39-62%). In the latter group, 59/73 (80%)
attained MRD negativity, and 49/73 (67%) were in first salvage therapy.
Of note, the post-HSCT 100-day survival probability was similar among
the 3 groups. Multivariate analyses using Cox regression modelling
confirmed that MRD negativity during INO treatment and no prior
HSCT were associated with lower risk of mortality post-HSCT. Other
prognostic factors associated with worse OS included older age, higher
baseline LDH, higher last bilirubin measurement prior to HSCT, and use
of thiotepa. Veno-occlusive disease post-transplant was noted in 19 of
the 101 pts who received INO.
Conclusions: Administration of INO in R/R ALL pts followed with
allogeneic HSCT provided the best long-term survival benefit among
those who went directly to HSCT after attaining remission and had no
prior HSCT.
CARE FACULTY PERSPECTIVES: Inotuzumab ozogamicin (INO)
is an anti-CD22 antibody conjugated to calicheamicin. Kebriaei and
colleagues explored when INO should be used in R/R ALL patients with
respect to transplant. The analysis population consisted of R/R ALL
patients enrolled and treated with INO and proceeded to Allo-SCT as
part of 2 trials. The results of abstract 886 suggest that treatment with
INO followed by allogeneic HSCT improves long term survival benefit
over HSCT treatment alone.

ASH 2017. 1328. Treatment of Relapsed or Refractory Acute
Lymphoblastic Leukemia in Real-World US Practices
T. W. LeBlanc et al.
Results: 588 R/R ALL patients receiving a S1 regimen met the inclusion/
exclusion criteria. Median duration of follow-up was 415 days (range
7-700). Median age was 37 (range 15-87), with 54% aged 15-39, 46%
aged >40, and a slight male predominance (57% vs 43%). The 4 most
commonly used S1 regimens were BLINA 33%, liposomal vincristine
(LV 19%), nelarabine (NEL 12%), and hyper-CVAD (HCVAD 10%). BLINA
was commonly used among patients >40 (41%; 113 patients/273 Total),
although LV was most frequently used in patients >65 (41%; 32 patients/78
Total). Patients receiving LV and BLINA were the oldest (median 49 and
47 yr, respectively). Patients on HCVAD were the youngest (median 30
yr).HCT use pre-S1 (23%) and post-S1 (22%) was highest in NEL patients.
Overall, post-S1 HCT use was low (11%), and was lowest after BLINA (7%).
At baseline, CCI was highest (mean 4.5) for patients receiving LV (mean
3.9, 3.8, and 4.0 for BLINA, HCVAD, and NEL, respectively). As expected,
most patients suffered from bone marrow insufficiency, including anemia,
neutropenia, and thrombocytopenia, with patients on HCVAD having the
highest prevalence. Corresponding constitutional and gastrointestinal
(GI) problems were also prevalent, including fever, nausea, fatigue,
headache, cough, pain (back, abdominal, extremities), constipation,
diarrhea, dehydration, and infections (pneumonia, sepsis, bacteremia).
Anxiety and depression were frequent. Comorbidities associated with
advanced age, such as hypertension, diabetes, and congestive heart
failure (CHF) were the lowest among patients on HCVAD and higher for
patients on LV and NEL.
Conclusions: The burden of illness for adults with R/R ALL is high. This
real-world study suggests that age and comorbidities may be associated
with choice of S1 therapy. Overall, BLINA was the most common S1 choice.
Patients treated with HCVAD were younger, had higher hematological
burden, and lower age-related comorbidities. Patients receiving LV
were older, had lower hematological disease burden, but a higher overall
CCI. HCT rates were low after all S1 therapies, with BLINA having the
lowest rate despite being the newest, most commonly used option. It
would be important to determine resource utilization, cost and outcomes
of various treatment choices.
CARE FACULTY PERSPECTIVES: 2017 was a record setting year for
FDA approval of new drugs available for the treatment of ALL. This was
reflected in the number and type of abstracts presented at this year’s
ASH meeting. Despite the availability of multi-agent chemotherapies
and the recently-approved novel targeted therapy blinatumomab
(BLINA), most adults with relapsed or refractory (R/R) ALL are unlikely
to achieve remission, undergo hematopoietic cell transplant (HCT), and
experience long-term survival (T.W. LeBlanc et al., ASH, 2017). Abstract
1328 suggests that blinatumomab warrants further investigation as a
first-line salvage therapy for patients with R/R ALL.
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Acute Myeloid Leukemia
ASH 2017. 463. Randomized Maintenance Therapy with Azacitidine
(Vidaza) in Older Patients (= 60 years of age) with Acute Myeloid
Leukemia (AML) and Refractory Anemia with Excess of Blasts (RAEB,
RAEB-t). Results of the HOVON97 Phase III Randomized Multicentre
Study (EudraCT 2008-001290-15)
G. Huls et al.
Results:A total of 52 patients received at least 1 cycle of aza.
Subsequently, 44, 40, 34 and 32 patients received at least 3, 6, 9 and 12
cycles respectively. The maintenance treatment with aza was feasible,
as, during the first 4 cycles, most treatments could be given according
to schedule (87% < 30 days interval and 9% 30-40 day interval), at full
dose (98%) and without transfusions (95%). The absolute number of AE’s
grade = 2 were 417 in the control group and 474 in the aza group. The
difference in DFS between the two arms was statistically significant in
the cohort of patients in this pre-final analysis (Cox regression; p=0.005).
The 12 months DFS was estimated at 39% for the control group and at
63% for the aza group. The difference in overall survival (OS) between
the two groups currently is not statistically significant in the cohort of
patients in this pre-final analysis (Cox regression; p=0.35). In total 31
patients in the control group and 11 patients in the aza group received
therapy while off protocol after relapse (control group vs aza group:
7 vs 2 patients received azacitidine; 18 vs 5 patients received other
chemotherapy; 6 vs 4 patients received other treatment; 8 vs 1 patients
received allogeneic hematopoietic cell transplantation (HCT)). One of the
control patients received allogeneic HCT in CR. After censoring patients
who received an allogeneic HCT (n=9 and n=1 in control group and aza
group respectively) the difference in OS was statistically different (Cox
regression; p=0.04). The 12 months OS (after censoring allo transplanted
patients) was estimated at 64% for the control group and 83% for the
aza group. A planned subgroup analysis (CR vs CRi at inclusion) revealed
that patients with platelet count = 100 x 109/L had a significantly better
OS in favor of aza maintenance treatment (logrank; p=0.01).
Conclusions: Post-remission treatment with aza in older AML patients
in CR/CRi after at least 2 cycles of intensive chemotherapy significantly
improves DFS (p=0.005). When patients who received an allo HSCT
were censored at time of transplant, the difference in OS between
both arms was also significantly different (p=0.04), in favor of aza
maintenance treatment.
CARE FACULTY PERSPECTIVES: The results presented by G. Huls and
colleagues suggest that in older patients with AML, both DFS and OS
improved with maintenance azacitidine.

ASH 2017. LBA-5. Prospective Molecular MRD Detection By NGS: A
Powerful Independent Predictor for Relapse and Survival in Adults with
Newly Diagnosed AML
T. Grob et al.
Results: In 430 out of 482 (89.2%) AML patients somatic driver mutations
were present at diagnosis. In 51.4% of subjects persisting mutations
were detected in bone marrow in morphological CR at highly variable
variant allele frequencies (VAF 0.0002-0.47), predominantly persisting
in DNMT3A (78.7%), TET2 (54.2%) and ASXL1 (51.6%). These persistent
mutations in DNMT3A, TET2 and ASXL1 (DTA) in the training cohort did
not associate with the incidence of relapse at any VAF cut-off, indicating
a stage of clonal hematopoiesis rather than a condition of impending
relapse. In contrast, in the subset of AML patients with persisting DTA
mutations, a significant correlation with relapse was observed when any
other persistent non-DTA mutation was considered (training cohort:
5-years CIR 76.4% vs. 39.4%; p=0.002). In the training cohort NGS MRD,
as defined by persistent non-DTA mutations, was found to be highly
associated with the risk of relapse (SHR:1.85 [95%CI 1.27-2.70]; p=0.001),
which was confirmed in the validation set (SHR:2.81 [95%CI 1.64-4.79];
p<0.001). In fact, NGS MRD was significantly associated with CIR when
the training and validation series were combined (5-years CIR 58.3%
versus 33.9% (p<0.001)). In addition, NGS MRD predicted for reduced
survival in both cohorts (training: HR:1.64 [95%CI 1.12-2.42]; p=0.012 and
validation: HR:3.08 [95%CI 1.87-5.08]; p<0.001). Finally, multivariable
analysis including the data of all 430 AML patients, with adjustment for
age, WBC, ELN2017 risk and number of induction cycles needed to achieve
CR, revealed that NGS MRD expresses profound independent prognostic
significance for relapse (SHR:1.89 [95%CI:1.34-2.65]; p<0.001) and overall
survival (HR:1.64 [95%CI:1.18-2.27]; p=0.003). In sensitivity analysis with
time-dependent correction for allogeneic stem cell transplantation NGS
MRD remained highly prognostic for relapse and survival.
Conclusions: In an unprecedentedly large prospective study including
training and validation cohorts, targeted NGS MRD detection is
established as a powerful and independent predictor for relapse and
survival. NGS MRD is applicable in virtually all newly diagnosed adults
with AML while persistent CHIP-related mutations lack prognostic value.
CARE FACULTY PERSPECTIVES: In a multivariable analysis of 430
AML patients – NGS MRD was independently prognostic for relapse
and survival. MRD detection in AML by PCR is restricted to specific
genetically-defined subsets of AML. Next generation sequencing (NGS)
allows for the assessment of a broader range of disease-related gene
mutations in a single assay, however it’s unknown which pre-existing
somatic mutations after induction therapy contribute to AML relapse.
Further understanding of molecular markers for acute leukemia outcome
prognostication and minimum residual disease testing have shown
improvements in risk stratification and tailored treatment options for
patients with difficult diagnoses.

“

D E S P I T E T H E AVA I L A B I L I T Y O F M U LT I - A G E N T C H E M O T H E R A P I E S A N D T H E R E C E N T LY- A P P R O V E D N O V E L
TA R G E T E D T H E R A P Y B L I N AT U M O M A B ( B L I N A ) , M O S T A D U LT S W I T H R E L A P S E D O R R E F R AC TO R Y ( R / R )
A L L A R E U N L I K E LY T O A C H I E V E R E M I S S I O N .

”

www.CAREeducation.ca

15

BONE MARROW
TRANSPLANT (BMT)
ASH 2017. 73. Comparison of Chronic Graft-Versus-Host Disease
Severity and Functional Status after Cord Blood, Haploidentical
Related and 1-Allele Mismatched Unrelated Donor Hematopoietic
Cell Transplantation

ASH 2017. 848. Analysis of 10,462 8/8 HLA-Matched Unrelated Donor
Transplants Could Not Identify a Donor Selection Score, As Younger
Age Is the Only Significant Donor Characteristic Associated with
Survival

G. Fatobene et al.

B. E. Shaw et al.

Results: Of 396 alternative donor HCT recipients, 129 developed cGVHD
and were included in this study. Chronic GVHD developed in 29 of 163
UCB recipients (3-year CI, 18%), 21 of 88 R-HAPLO recipients (24%)
and 79 of 145 1-mMUD recipients (55%) HCT. The median follow-up
times after onset of cGVHD were 48 (range 4-121) months for UCB, 60
(range <1-123) for R-HAPLO, and 46 (range 4-131) for 1-mMUD. The CI
of any manifestation of severe morbidity at 3 years after a cGVHD was
significantly lower in UCB (14%) and R-HAPLO (23%) compared to the
1-mMUD group (58%) [hazard ratio (HR) 0.13 (95% Confidence Interval
0.1-0.4), p=<0.0001, and HR 0.31 (0.1-0.7), p=0.007, respectively].
Compared to the 1-mMUD group, a higher proportion of recipients of UCB
(68% vs. 35%) returned to work/school at 3 years after cGVHD [HR 2.54
(1.1-5.7), p=0.02], and a similar trend was observed in R-HAPLO (62%
vs. 35% [HR 2.38 (1.0-5.9), p=0.06)]. The CI of discontinued systemic
immunosuppression at 3 years was significantly lower in the 1-mMUD
(15%) compared to the UCB (45%) and R-HAPLO (50%) groups [HR 3.96
(1.9-8.4), p=0.0003, and HR 4.93 (2.2-11.1), p=0.0001, respectively]. We
found trends suggesting improved annualized KPS change from cGVHD
onset to 3.5 years in the UCB [+5 (range -12 to +44)] and R-HAPLO [+11
(range -14 to +64)] groups compared to the 1-mmUD group [0 (range -81
to +46)] (p=0.05 and p=0.06, respectively). The proportion of patients in
each group requiring change in systemic therapy for control of cGVHD
at 3 years after first line treatment was: 17% for UCB, 25% for R-HAPLO
and 39% for 1-mMUD, and was significantly lower for UCB compared to
the 1-mMUD group [HR 0.30 (0.1-0.8), p=0.01]. Non-relapse mortality
and overall survival were similar among the 3 groups.

Results: In the final survival model (training set from 1999-2011, c1) we
found significant negative associations with survival for three donor
risk factors: non-permissive DPB1 matching (HR 1.13; 95% CI 1.01, 1.26;
p-value=0.032), older donor age (as a linear effect, HR 1.07 per decade
increase in age; 95% CI 1.02, 1.12, p-value=0.004), and CMV mismatching
for CMV+ recipients (HR 1.14; 95% CI 1.02, 1.27; p-value=0.022). For
CMV- recipients, a CMV+ donor was not significantly associated with
an increase in mortality (HR=1.03; 95% CI 0.89-1.20; p-value=0.68), so
this was not included in the score. ABO mismatching (any type: major,
minor or bidirectional) was associated with mortality in initial modelling,
but the effect was not present in more recent transplants (HR for ABO
mismatch among patients transplanted since 2007: 1.04; 95% CI 0.911.19; p-value=0.638), so it was not included in the final model and donor
score. Based on these results a donor risk score was constructed,
however this score was not validated in the testing set (c1), nor were
any of the individual component donor factors significantly associated
with worse overall survival. In the second cohort (c2), only donor age
was significantly associated with worse survival, and it validated in the
independent test set from c2. Since donor age was significant in 3 of the
4 cohorts, we quantified the impact of donor age in the validation set
of the most recent cohort, c2. We found that choosing a donor 2, 5, 10
or 20 years older was associated with a 1%, 2%, 3% or 7% decrease in 2
year OS, adjusted for patient characteristics.

Conclusions: Compared to 1-mMUD group, UCB and R-HAPLO HCT
recipients were less likely to develop cGVHD. Among those with
cGVHD, UCB and R-HAPLO HCT recipients were less likely to develop
manifestations of severe morbidity, had less protracted cGVHD (a shorter
duration of systemic treatment), and higher likelihood of resuming work
or school, suggesting better QoL compared to 1-mMUD HCT recipients.
Our results will help better counsel patients about alternative HCT
donors. A randomized study (NCT01597778) comparing UCB with
R-HAPLO HCT is underway to determine which of these donors may be
associated with superior outcomes.
CARE FACULTY PERSPECTIVES: Chronic (c)GVHD and associated
morbidity are important outcomes post BMT and higher rates in single
mismatched UD transplants make this donor type less ideal. The results
of abstract 73 provoke a question. “Should we no longer use single
mismatched unrelated donors?”

Conclusions: Despite data on over 10,000 URD transplants, we were
unable to develop a valid donor selection score. The only donor
characteristic associated with better survival was younger age, with
2-year survival being 3% better when a donor is 10 years younger.
We did not test other endpoints; it is possible that separate scores
could be generated to predict the risk of other outcomes (e.g. graft
failure, graft-versus-host disease), however, unless the adverse donor
characteristics are identical for these outcomes, centers will still have
to prioritize the various donor characteristics to select from a pool of
potential donors. This large data set shows that none of the other easily
available donor clinical and genetic factors tested were reproducibly
associated with survival and hence, flexibility in selecting URD based on
these characteristics is justified. These data support a simplified URD
selection process and have significant implications for URD registries.
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ASH 2017. 852. Haploidentical T-Repleted Stem Cell Transplantation
(SCT) Has Comparable Survival to 10/10 and 9/10 Unrelated SCT in
Poor-Cytogenetics Risk Acute Myeloid Leukemia in First Complete
Remission: A Study on Behalf of the Acute Leukemia Working
Party (ALWP) of the European Society for Blood and Marrow
Transplantation (EBMT)
F. Lorentino et al.
Results: Recipients of haplo-, 10/10 UD- and 9/10 UD-SCT were
comparable concerning time from diagnosis to SCT and time from
CR1 to SCT. HaploSCT more likely received bone marrow as stem cell
source. In-vivo T cell depletion (TCD) with ATG was most likely adopted
in UD-SCT, with a conversely increased use of high-dose post-transplant
Cyclophosphamide as GvHD prophylaxis backbone in haploSCT (65% Vs
3% for 10/10 UD and 2% for 9/10 UD, p<10¯³).
LFS and OS at 2 years were not significantly different between haploSCT,
10/10 UD SCT and 9/10 UD SCT (53±12% and 59±12%, 43±5% and 50±6%,
44±9% and 50±9%, respectively, p=0.5 and p=0.5, respectively).
In Haplo-SCT, the 100-day cumulative incidence (CI) of grade=2 aGvHD
was in line with the one reported for 10/10 and 9/10 UD (33±11% for
haplo, 30±4% for 10/10 UD and 34±9% for 9/10 UD, p=0.6). Likewise,
the 2-y CI of cGvHD (35±12%) of HaploSCT was similar to those of 10/10
UD (36±4%) and 9/10 UD (36±9%), p=0.8. The 2-y CI of NRM was 19±8%
after haploSCT, 18±4% after 10/10 UD SCT and 18±6% after 9/10 UD
SCT (p=0.9). Relapse incidence was not significantly affected by donor
source, with a 2-y CI of 27±9% for haploSCT, 39±5% for 10/10 UD SCT
and 37±9% for 9/10 UD SCT (p=0.3).
After adjustment for centre effect, pts age, time from diagnosis to
SCT, conditioning intensity, in-vivo TCD, donor/pts gender and CMV
serostatus, the multivariable model showed that haploSCT recipients
didn’t experience worse outcomes compared to 10/10 and 9/10 UD.
Indeed, compared to haploSCT (reference) the hazard ratio (HR) for LFS
was 1.2 for 10/10 UD (p=0.3) and 1.2 for 9/10 UD (p=0.4). The hazards
for OS in 10/10 and 9/10 UD did not differ from haplo-SCT (1.3, p 0.3 and
1.2, p 0.4, respectively). Moreover, compared to haplo, SCT from 10/10
and 9/10 UD was not associated with lower hazards for relapse (HR:
1.4, p=0.2 and 1.4, p=0.3, respectively), NRM (HR: 1, p=0.9 and 1, p=0.9,
respectively), grade=2 aGvHD (HR: 1.2, p=0.6 and 1.4, p=0.3, respectively)
and cGvHD (HR: 1.2, p=0.5 and 1.3, p=0.4, respectively). The only factor
associated with worse LFS and OS was pts age (for each 10-year interval:
HR 1.1, p=0.02 and 1.2, p=0.001, respectively).
Conclusions: In the present series of poorAML pts transplanted in
CR1, haploSCT recipients experienced comparable outcomes with
respect to 10/10 and 9/10 HLA-matched UDs. This suggests that the
immunotherapeutic effect of allogeneic SCT is exerted similarly across
these different donor sources in this peculiar population. Therefore, in
the absence of a MRD, pts with poor risk cytogenetics who have a very
high risk of relapse could be allocated to haploSCT in their first remission,
especially in the context of the recent improvements, which fostered an
abatement of GvHD and NRM rates, historically the main detrimental
factors for Haploidentical transplants.
CARE FACULTY PERSPECTIVES: HaploSCT outcomes are similar to
conventional donor outcomes for poor risk AML which is consistent with
other literature for different disease groups. The results presented by
Lorentino and colleagues lead to another question. “Should we consider
using haploSCT instead of conventional donors to get this high-risk
population to transplant faster?”

ASH 2017. 909. Busulfan Fludarabine (BU-FLU) Compared to Thiotepa
Busulfan Fludarabine (TBF) for Allogeneic Transplants in Acute Myeloid
Leukemia (AML) or Refractory Anemia with Excess Blasts (RAEB) in
Remission
F. Sora et al.
Results: With a median follow up of 481 and 551 days (range, 8-2625
and 2-2277 respectively) after transplantation, the 5-year cumulative
incidence of TRM was 25% and 9% for BU-FLU and TBF (p=0.007); the
5-year cumulative incidence of leukemia relapse related deaths (RRD)
was 33% and 9% (P=0.008). TBF showed an advantage over BU-FLU,
also after exclusion of HAPLO, both in TRM (p=0.08) and RRD (p=0.04).
The 5-year actuarial survival was 41% (26-56%) and 82% (74- 90%)
(p=0.000) respectively for the BUFLU and the TBF group. The survival
advantage was seen also when looking only at HLA identical siblings and
UD, excluding HAPLO grafts (51% vs 82%, p=0.05).
In a multivariate Cox analysis, after correcting for patients age, interval
diagnosis transplant, first or second remission, and donor type, the
use of TBF reduced the risk of death as compared to BU-FLU (RR 0.3,
range 0.10-0.89, p=0.01). This was true also when running a Cox model
on TRM (RR 0.17 for TBF vs BU-FLU, p=0.02). TRM was 4% vs 14% in
patients receiving TBF vs Bu-FLU aged < 50 years (p=0.09), and 9% vs
32% in patients receiving TBF aged > 50 years (p=0.01). In a Cox analysis
on RRD, TBF showed a reduced risk (RR 0.41) but this did not reach
statistical significance (p=0.1)
Conclusions: Superior survival of patients receiving TBF, as compared
to BU-FLU appears to be a combination of reduced toxicity and reduced
relapse. The survival advantage is independent of donor type, and
therefore of GvHD prophylaxis.
CARE FACULTY PERSPECTIVES: Ideal conditioning regimens have low
regimen related toxicity and treatment related mortality but still have
disease activity - TBF shows promise in reaching those criteria.

“

S U P E R I O R S U R V I VA L O F PAT I E N T S
R E C E I V I N G T B F, A S CO M PA R E D TO
BU-FLU APPEARS TO BE A
CO M B I N AT I O N O F R E D U C E D TOX I C I T Y
AND REDUCED RELAPSE.

”
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BENIGN
HEMATOLOGY
Sickle Cell Disease
ASH 2017. 760. Effects of Hydroxyurea (HU) on Neurocognitive
Performance in Children with Sickle Cell Disease: A Prospective Trial
W. Wang et al.
Results: Age and gender distributions in HU-treated (n=21) and
untreated control patients (n=11) were comparable. In HU-treated
patients, but not in controls, there was significant improvement in mean
full scale IQ (FSIQ) after one year (Table 1). In treated subjects, mean
WISC subscale scores were all higher after one year, although none
were statistically significant. Among controls, FSIQ and all subscales,
except working memory, showed a numerical decrease in mean scores,
with the greatest decline in perceptual reasoning. Subtest scores from
the WJ-III Achievement test in HU-treated patients showed significant
improvement in comprehension of word passages. Among controls,
WJ-III Achievement subtest scores showed no significant changes. When
mean changes in WISC scores from baseline to one-year follow-up were
compared (Table 2), treated patients showed greater positive changes
than controls, but differences were not significant. Changes in WJ-III
scores for treated and control subjects also were not significant.
Conclusions: In children with sickle cell anemia, HU treatment over a
one year period was associated with a significant improvement in the
Wechsler Full Scale IQ; subscales showed small to medium positive
changes although the differences were not statistically significant. By
contrast, in the untreated control group, most scores were lower after
one year and mean changes in scores from baseline were less positive
than those in the HU group. In measures of achievement, the treated
group demonstrated improved passage (reading) comprehension, a skill
related to executive function. Overall, these results suggest that HU may
improve cognitive function or prevent decline. Correlation of standard
and functional MR neuroimaging in these subjects with neurocognitive
performance is pending. Future trials are needed to examine the impact
of other interventions (e.g., memory training, multisensory reading
intervention), possibly in conjunction with HU.

ASH 2017. 685. Phase 3 Study of L-Glutamine in Sickle Cell Disease:
Analyses of Time to First and Second Crisis and Average Cumulative
Recurrent Events
Y. Niihara et al.
Results: L-glutamine therapy significantly prolonged the time to first and
the time to second SCCs. The median time to first crisis was delayed by
30 days (84 days vs. placebo 54 days; p=0.0152) and the median time
to second crisis was delayed by 79 days (212 days vs. placebo 133 days;
p=0.0260). Hazard ratios for the time to first and second crisis were
similar (0.69 and 0.68 respectively), suggesting an approximately 30%
hazard reduction from the treatment (Figures 1 and 2). Both cumulative
recurrent event analyses models for SCCs yielded an intensity rate ratio
of 0.75 with 95% confidence intervals based on the Andersen-Gill of
(0.62, 0.90) and Lin, Wei, Yang and Ying of (0.55, 1.01), respectively
(Figure 3). This suggested that the average cumulative crisis count
was reduced by approximately 25% over the entire 48-week period.
Cumulative event curve separation was clear by day 30 of treatment
and was maintained over the 48-week study period.
Conclusions: The results of the primary endpoint using time to event
analytical methods substantiated the original CMH test result that
L-glutamine treatment provided clinical benefit in reducing crises, and
other acute complications of sickle cell disease, in patients 5 years of
age and older irrespective of hydroxyurea use. EndariTM (L-glutamine
oral powder) is now FDA-approved to reduce the acute complications of
sickle cell disease in adult and pediatric patients 5 years of age and older.
CARE FACULTY PERSPECTIVES: The results presented by Niihara
and colleagues suggest that oral L-glutamine is effective in extending
the time to crisis, and reducing the number of acute complications, in
patients (both adult and pediatric) with sickle cell disease.

CARE FACULTY PERSPECTIVES: The results presented by Wang and
colleagues suggest that there is a need for a new, viable treatment
option for pediatric sickle cell disease. Such is reinforced by the notion
that hydroxyurea is a major risk, and disease modifier. Studies exploring
new molecules are awaited, particularly those which target inflammatory
pathways and explore increasing HbF (fetal haemoglobin) expression.

“

O R A L L- G L U TA M I N E I S E F F E C T I V E I N E X T E N D I N G T H E T I M E TO C R I S I S , A N D R E D U C I N G T H E N U M B E R
O F AC U T E C O M P L I C AT I O N S , I N PAT I E N T S ( B OT H A D U LT A N D P E D I AT R I C ) W I T H S I C K L E C E L L D I S E A S E .

”
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Thrombocytopenia
ASH 2017. LBA-1. Results of the Randomized, Double-Blind, PlaceboControlled, Phase 3 Hercules Study of Caplacizumab in Patients with
Acquired Thrombotic Thrombocytopenic Purpura

ASH 2017. 16. Long-Term Maintenance of Platelet Responses in Adult
Patients with Persistent/Chronic Immune Thrombocytopenia Treated
with Fostamatinib: 1-Year Efficacy and Safety Results

M. Scully et al.

J. B. Bussel et al.

Results: 145 patients were randomized, 73 to placebo and 72 to
caplacizumab. Demographics and baseline disease characteristics
were balanced between groups, except for a higher proportion of initial
episodes in the caplacizumab arm. Compared to patients treated with
placebo, those on caplacizumab were >50% more likely to achieve a
platelet response at any given time point (platelet count normalization
rate 1.55, 95% CI 1.10 – 2.20, p <0.01). During the study drug treatment
period, treatment with caplacizumab resulted in a 74% reduction in
TTP-related death, recurrence of TTP, or a major thromboembolic event
(p <0.0001). During the overall study period, 28 patients in the placebo
group experienced a recurrence versus 9 patients in the caplacizumab
group, a 67% reduction (p <0.001). In all 6 caplacizumab-treated patients
with a relapse during the follow up period, ADAMTS13 activity was still
<10% at stop of study drug, reflecting ongoing disease. No caplacizumabtreated patients were refractory to therapy, while 3 patients on placebo
were (p =0.057). Treatment with caplacizumab was associated with a
trend toward faster normalization of the 3 organ damage markers. In
the caplacizumab group, the most common study drug-related TEAEs
were epistaxis, gingival bleeding, and bruising. During the study drug
treatment period, 3 patients on placebo died. One death occurred during
the follow up period in a caplacizumab-treated patient and was assessed
by the investigator as not related to study drug.

Results: 123 of 150 pts (82%) who participated in 047/048, enrolled in
049. Pts first received fostamatinib in 047 (n=36), 048 (n=43) or 049
(n=44); a total of 27 (22%) pts achieved an SR. Among pts who received
placebo during the 047/048 studies and then received fostamatinib in
049, 10 of 44 (23%) pts achieved an SR compared to only one (2%) pt
when these same pts were treated with placebo (p=0.0039). As of April
14, 2017, =12 months had elapsed since fostamatinib therapy initiation in
117 of 123 pts, including 25 of 27 pts achieving SRs as well as those who
did not respond or who have discontinued therapy. Seventeen of 25
(68%) pts maintained their response, with a median plt count of 23/nL at
the last evaluation before starting fostamatinib treatment and a median
plt count of 111/nL and 115/nL after 12 and 52 weeks of fostamatinib
treatment, respectively. Among the 8 pts who achieved an SR but did
not maintain it, 4 continued on study and elected to remain on drug and
4 discontinued early (2 adverse events [AEs], 1 lack of efficacy, and 1 pt
decision). The Kaplan-Meier median duration of response (months; [min,
max]) for the 17 pts who maintained an SR has not yet been reached,
and is estimated as >28 months (12, >28). Ninety-two of 123 (75%) pts
experienced =1 AE with the majority (72%) being mild or moderate in
severity; 64 (52%) pts experienced =1 treatment-related AE. The most
common AEs were: diarrhea (28%), hypertension (15%), petechiae (15%),
and epistaxis (14%). Serious AEs were reported in 27 of 123 pts (22%);
bleeding-related SAEs were experienced by 11 pts, 10 of whom were
nonresponders. AEs leading to study drug withdrawal occurred in 15 of
123 pts (12%) including diarrhea (n=5), liver enzyme elevations (n=3), and
neutropenia (n=2), which occurred in more than one pt.

Conclusions: Results of the Phase 3 HERCULES study confirm that
treatment with caplacizumab reduces the time to platelet count response,
resulting in faster resolution of aTTP. Treatment with caplacizumab also
resulted in a highly clinically meaningful reduction in aTTP-related death,
recurrence of aTTP, or a major thromboembolic event during study
drug treatment. The relapses after stop of study drug in patients with
ADAMTS13 activity <10% suggest that treatment should be continued
until complete resolution of the underlying disease. Caplacizumab
has a favorable safety profile, with mucocutaneous bleeding the most
frequently reported AE. Caplacizumab, through rapid blocking of vWFmediated platelet aggregation, represents a novel treatment option for
patients with aTTP. (clinicaltrials.gov: NCT02553317)
CARE FACULTY PERSPECTIVES: The results of this late-breaking
abstract from ASH 2017 suggest that caplacizumab is a viable treatment
solution for resolving acquired Thrombotic Thrombocytopenic Purpura
(aTTP). Caplacizumab has been reported as a treatment which reduces
time to platelet count response, reduces aTTP associated death and has
a manageable safety profile (mucocutaneous bleeding being the most
commonly reported adverse event). Caplacizumab has potential, and it
was fast tracked by the US FDA, however it is not currently available in
Canada outside of clinical trials.

Conclusions: Most heavily pre-treated adult persistent/chronic ITP
pts with long disease duration who achieved an SR to fostamatinib
maintenance therapy in studies 047, 048, and 049 were able to
maintain an SR for =12 months and up to >24 months in some pts.
The majority of AEs were mild or moderate in severity, and consistent
with those observed in previous ITP and rheumatoid arthritis studies
with fostamatinib.

OTHER RELATED ABSTRACTS OF INTEREST
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Venous Thromboembolism
ASH 2017. 625. Anticoagulation Therapy in Selected Cancer Patients
at Risk of Recurrence of Venous Thromboembolism: Results of the
Select-D Pilot Trial
A. Young et al.
Results: 406 patients were recruited between October 2013 and
December 2016 from 58 sites across the UK; 203 patients randomised
to each arm. Patients had a median age of 67 years (range 22-87); 214
(53%) were males; 386 (95%) from white ethnic origin. Patients presented
with either early or locally advanced disease (n=156; 38%), metastatic
disease (n=240; 59%), or haematological malignancies (n=10; 3%). Over
half of the patients had iPE (n=214; 53%); 47% (n=192) had symptomatic
PE or DVT. 280 (69%) patients were receiving anticancer treatment at
the time of their VTE; the majority receiving chemotherapy (n=232; 83%)
or targeted therapy (n=41; 15%).
The VTE recurrence rate at 6 months was 11% (95% CI 7-17%) for patients
on dalteparin and 4% (95% CI 2-9%) for patients on rivaroxaban. Major
bleeds were similar across trial arms [6 bleeds from 6 patients (3%; 95% CI
1-6%) on the dalteparin arm; 9 bleeds from 8 patients (4%; 95% CI 2-8%)
on the rivaroxaban arm]. There were more CRNMBs on the rivaroxaban
arm; 5 bleeds from 5 patients (2%; 95% CI 1-6%) on dalteparin compared
with 28 bleeds from 27 patients (13%; 95% CI 9-19%) on rivaroxaban. In
total, 11 patients (5%; 95% CI 3-9%) on the dalteparin arm had bleeds
categorised as either major bleeds or CRNMBs compared to 34 patients
(17%; 95% CI 12-22%) on the rivaroxaban arm.
208 (54%) patients completed 6 months of trial treatment [100 (52%)
patients on dalteparin; 108 (55%) on rivaroxaban]. Overall survival at 6
months was 70% (95% CI 63-76%) on dalteparin and 74% (95% CI 6880%) on rivaroxaban. The second randomisation only recruited 92 of the
required 300 patients; 82 were PEs (61 iPE and 21 symptomatic) and 10
were DVTs. Patients did not continue to the second randomisation due
to: death or withdrawal (50%); being RVT negative (12%); failing the other
eligibility criteria (24%) or declining randomisation (14%).
Conclusions: Select-d is a large pilot randomised trial for the treatment
of VTE, investigating a DOAC versus a LMWH in patients with cancer.
Treating with rivaroxaban resulted in a very low VTE recurrence rate at
6 months with a similar number of major bleeds reported across trial
arms but more CRNMBs were seen with rivaroxaban. A large phase
III trial will confirm the use of rivaroxaban for the treatment of VTE in
cancer patients.
CARE FACULTY PERSPECTIVES: Venous thromboembolism (VTE)
is common in patients with cancer and occurs in approximately 4%20% of cancer cases (Khorana et al. J Thromb Haemost, 2007). VTE is
associated with increased morbidity and mortality in cancer patients
and is the second leading cause of death among patients with cancer.
Additionally, cancer which is diagnosed within one year of VTE is
associated with a tripling of the mortality rate (one year post cancer
diagnosis) (Sorensen et al. N Engl J Med, 2000). Considering the poor
prognosis linked to cancer with VTE, anticoagulant treatment options especially those which can be efficaciously combined with direct cancer
treatments - are important. The results of abstract 625 suggest that
direct oral anticoagulants (DOACs) may be non-inferior to heparin
treatment without the challenges of subcutaneous injection.

ASH 2017. LBA-6. A Randomized, Open-Label, Blinded Outcome
Assessment Trial Evaluating the Efficacy and Safety of LMWH/
Edoxaban Versus Dalteparin for Venous Thromboembolism Associated
with Cancer: Hokusai VTE-Cancer Study
G. E. Raskob et al.
Results: In this randomized, open-label non-inferiority trial, cancer
patients with acute symptomatic or incidental VTE were assigned to
receive LMWH for a minimum of 5 days followed by the oral factor Xa
inhibitor edoxaban at a dose of 60 mg once daily (or 30 mg once daily
in patients with a creatinine clearance of 30 to 50 ml per minute or a
body weight below 60 kg), or subcutaneous dalteparin 200 units per
kg once daily for one month followed by 150 units per kg thereafter.
Patients received these regimens for up to 12 months. The primary
outcome was the composite of the first recurrent VTE or major bleeding
event during follow-up for 12 months. Secondary outcomes included
recurrent VTE and major bleeding analyzed separately, and survival
free of recurrent VTE or major bleeding. The study hypothesis was that
edoxaban would be noninferior to dalteparin for the primary outcome
with an upper 95% confidence interval [CI] for the hazard ratio below
1.5, and a two-sided alpha of 0.05. All outcomes were independently
adjudicated by a committee without knowledge of treatment allocation.
This committee also assessed the clinical severity of major bleeding
events using categorical criteria defined a priori (categories 1 to 4). From
July 2015 through December 2016 a total of 1050 patients were enrolled
at 114 centers in 13 countries; 525 were randomized to edoxaban and 525
to dalteparin. At entry, pulmonary embolism with or without deep-vein
thrombosis was present in 657 patients (63%) while the remainder had
isolated deep-vein thrombosis. Of the 1050 patents, 706 (67%) had
symptomatic VTE and the rest were incidental. Active cancer at entry
was present in 97% of the patients and 53% had metastatic disease. 1046
patients were included in the modified-intention-to-treat analysis. The
primary outcome occurred in 67 of 522 patients (12.8%) in the edoxaban
group compared with 71 of 524 patients (13.5%) in the dalteparin group
(hazard ratio with edoxaban, 0.97; 95% CI, 0.70 to 1.36; P = 0.0056 for
noninferiority) for a risk difference (edoxaban minus dalteparin) of 0.7% (95% CI, - 4.8 to 3.4). The difference in risk for recurrent VTE was
-3.8 % (95% CI, -7.1 to -0.4), whereas the corresponding difference in
risk for major bleeding was 3.1% (95% CI, 0.5 to 5.7). The frequencies of
severe major bleeding events (categories 3 and 4) were similar during
treatment with edoxaban or dalteparin (12 patients in each group
respectively). Survival at 12 months free of recurrent VTE and major
bleeding in the edoxaban and dalteparin groups was similar (55.0% and
56.5% respectively).
Conclusions: Oral edoxaban for up to 12 months is noninferior to
subcutaneous dalteparin for the treatment of cancer-associated VTE.
CARE FACULTY PERSPECTIVES: DOACs – such as edoxaban and
rivaroxaban - appear to be as effective as (non-inferior to) LMWH (low
molecular-weight heparin) for the treatment of cancer-associated
thrombosis (CAT). There may be an increase in bleeding with DOACs
- particularly clinically relevant nonmajor bleeding (CRNMB) or minor
bleeding. From a Canadian perspective, DOACs are a reasonable
treatment of CAT where LMWH treatment is difficult and/or bleeding
might be increased. Patient preference (established vs. novel) and drug
coverage will also play a role because treatment (with DOACs) beyond
6 months unclear.
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Beta Thalassemia
ASH 2017. 284. CRISPR/Cas9 Genome Editing to Treat Sickle Cell
Disease and B-Thalassemia: Re-Creating Genetic Variants to Upregulate
Fetal Hemoglobin Appear Well-Tolerated, Effective and Durable.
A. Lundberg et al.
Results: Persistent expression of fetal hemoglobin (HbF) beyond the
neonatal period is a rare, naturally-occurring condition, referred to as
the Hereditary Persistence of Fetal Hemoglobin, which substantially
ameliorates the pathology of Sickle Cell Disease (SCD) and β-thalassemia
(β-thal). Extensive human genetic and epidemiologic studies have
demonstrated that this condition is associated with one of several specific
point mutations or deletions that lead to expression of γ-globin, resulting
in upregulation of HbF. Our strategy is to use the CRISPR/Cas9 genome
editing technology in human primary CD34+ hematopoietic stem and
progenitor cells (HSPCs) to efficiently re-create specific genetic variants
associated with elevated HbF and to evaluate their safety, effectiveness
and durability as a potential therapeutic strategy to treat SCD and β-thal.
We have optimized CRISPR/Cas9 editing of human primary HSPCs
mobilized from healthy donors to routinely achieve editing efficiencies of
greater than 80%. Improved viability with no reduction in editing efficiency
was achieved with Cas9 delivered as a recombinant protein as compared
to Cas9 delivered as mRNA. We have further optimized the process at
clinical scale in our manufacturing facility to achieve similar viability and
editing efficiency with a GMP-compatible process. The high rate of editing
in human primary HSPCs mobilized from healthy donors was associated
with robust HbF expression following erythroid differentiation. In patient
samples, clinically relevant increases in γ-globin mRNA to 39% (as a ratio
of γ/α) in one β-thal patient sample and to 38±5% (Mean±SD, as a ratio
of γ/(γ+β)) in six SCD patient samples were observed. Similarly high rate
of editing was observed in the CD34+CD38-CD90+CD45RA- long-term
repopulating subset of human primary HSPCs, as in the overall HSPC
population (88±6% vs 90±4% Mean±SD, n=4). We have demonstrated
the long-term persistence of transplanted cells in a NOD-SCID-Gamma
(NSG) xeno-transplant mouse model at 16 weeks (44±12% of cells in
controls versus 44±14% and 41±13% for two target modifications,
Mean±SD, n=44-47 for each), and that the proportion of the various
hematopoietic lineages derived from the transplanted edited human
primary HSPCs was not affected by the editing process. Finally, the high
editing rate of 85-90% persisted in human bone marrow cells at 16 weeks,
demonstrating durability of the edited cells. Because the NSG model
does not appropriately replicate erythroid development, we have also
demonstrated normal erythroid potential of the engrafted human CD34+
cells isolated from mouse bone marrow in ex vivo differentiation assays,
and the editing level is maintained in the erythroid lineage. In-depth
analysis confirmed no detectable off-target sequence disruption at over
5,000 candidate off-target sites that were identified bioinformatically
through homology to the on-target site or experimentally through a
double strand break identification method. In vivo safety and toxicology
studies are ongoing.

Conclusions: Taken together, these findings show that a CRISPR/Cas9based therapy has the potential to upregulate HbF and treat diseases of
b-globin. We have optimized editing conditions to achieve high efficiency
and viability of editing in human primary HSPCs without detectable offtarget sequence disruption, and in turn, demonstrate the durability of
this approach in vivo. We believe that the results to date support the
initiation of clinical studies for a CRISPR/Cas9 treatment for patients
with SCD and β-thal.
CARE FACULTY PERSPECTIVES: CRISPR/ Cas9 based therapy (genetic
modification) is a promising technology, and one which is likely to
influence the treatment of beta-globin diseases in the future. Mainly
through the synthesis of fetal hemoglobin, CRISPR/Cas9 appears to
be an efficacious treatment for patients with beta thalassemia as well
as sickle cell disease. The results presented in abstract 284 (as well as
other trials) support further study of the CRISPR/Cas9 technology for
the treatment of beta-globin diseases.

“

CRISPR/CAS9 BASED THERAPY
(G E N E T I C M O D I F I C AT I O N ) I S A
P R O M I S I N G T E C H N O L O G Y, A N D O N E
W H I C H I S L I K E LY T O I N F L U E N C E T H E
T R E AT M E N T O F B E TA- G LO B I N D I S E AS E S
IN THE FUTURE.

”
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ASH 2017. 355. Gene Therapy for Beta Thalassemia: Preliminary Results
from the PHASE I/II TIGET-BTHAL Trial of Autologous Hematopoietic
Stem Cells Genetically Modified with GLOBE Lentiviral Vector
S. Marktel et al.
Results: Gene therapy for transfusion dependent beta thalassemia is
based on the autologous transplantation of hematopoietic stem cells
(HSCs) engineered by lentiviral vectors expressing a transcriptionally
regulated human beta-globin gene. Gene therapy (GT) could represent
an alternative to HSCT with the following potential advantages: use of
autologous stem cells, tailored conditioning with no need for immune
suppression post GT, no risk of GVHD or rejection.
Our contribution to this field was devoted to the clinical development
of a gene therapy protocol based on the high-titer vector GLOBE, a 3rd
generation self-inactivating lentiviral vector encoding for the human
beta globin gene. Transfusion dependent beta thalassemia patients
(any genotype) undergo peripheral blood stem cell harvest following
mobilization with the lenograstim and plerixafor. After transduction of
immune-selected autologous CD34+ cells and successful release of the
frozen drug substance, patients undergo a conditioning regimen based
on myeloablative treosulfan and thiotepa favoring efficient engraftment
of corrected cells with reduced extra-medullary toxicity (TIGET-BTHAL;
EudraCT number 2014-004860-39). The route of administration of gene
modified HSCs is intraosseous in the posterior-superior iliac crests with
the aim of enhancing engraftment and minimizing first-pass intravenous
filter. Three days after gene therapy, previously collected unstimulated
autologous peripheral blood leucocytes (1-10 x107 CD3+/kg) are
reinfused intravenously to favor immune-reconstitution.
After 2 years follow-up, patients will be followed up for a further six years
in a long-term follow-up study. On the basis of extensive efficacy and
safety preclinical studies the clinical trial TIGET-BTHAL was approved
and started in 2015 at Scientific Institute San Raffaele, Milan, Italy. The
clinical study foresees treatment of 10 patients: 3 adults (group 1)
followed by 3 patients aged 8-17 years (group 2) and 4 patients aged
3-7 years (group 3), with a staggered enrolment strategy based on
evaluation of safety and preliminary efficacy in adult patients by an
independent data safety monitoring board (DSMB) before inclusion of
pediatric subjects. In March 2016 the DSMB approved enrolment of group
2 patients and, in September 2016, of group 3 patients. As of August
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2017, seven patients (3 adults aged 31-35 years and 4 pediatric patients
aged 6-13 years) with different genotypes (ß0/ß0, ß+/ß+ and ß0/ß+) have
been treated with GLOBE-transduced CD34+ cells at a dose of 16x10619.5x106 cells/kg and a vector copy number (VCN)/cell ranging from 0.7
to 1.5. Median follow-up is 13 months (range 8-22).
The procedure was well tolerated by all patients, with no product-related
adverse events, no evidence of replication competent lentivirus nor of
abnormal clonal proliferation on regular peripheral blood and bone
marrow analyses. Grade 3-4 adverse events or serious adverse events
were principally of infectious origin as expected after a myeloablative
autograft. Median time to neutrophil engraftment was 19 days (range
17-25) and to platelet engraftment 15 days (range 10-21). Multilineage
engraftment of gene-marked cells was observed in peripheral blood
and bone marrow, with a median of 0.58 (range 0.37-1.55) vector copy
number/cell in GlyA+ bone marrow erythroid cells at 6 months post GT.
Polyclonal vector integrations profiles have been detected in the first 3
patients tested. The three adult patients had a reduction of transfusion
requirement but are still transfusion dependent at the last follow-up (22,
18 and 16 months respectively). Among the 4 pediatric patients, 3 have
discontinued transfusion shortly after gene therapy and are transfusion
independent at the last follow-up (13, 10 and 8 months respectively). One
pediatric patient is still receiving regular blood transfusions.
Conclusions: A correlation was observed between level of engraftment of
gene-marked cells in peripheral blood and bone marrow and transfusion
requirement. Preliminary data suggest that the applied clinical protocol
for gene therapy with GLOBE LV is well tolerated and leads to significantly
reduced transfusion requirement. Follow up analysis are ongoing and
updated clinical outcome will be presented.
CARE FACULTY PERSPECTIVES: The Lentivirus vector dependent
gene therapy explored by Marktel and colleagues holds promise for the
treatment of transfusion dependent beta-thalassemia. The Lentivirus
strategy involves the isolation of hematopoietic stem cells, followed
by their transfection with self-inactivating Lentivirus before their reintroduction to the patient. The results presented in abstract 355
suggest that Lentivirus vector dependent gene therapy is an efficacious
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