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WELCOME

Dear Canadian Hematology Community,

We can’t wait to see all of you at ASH 2022 in New Orleans! It has been a
tremendous inaugural year for this journal. Thanks to all our authors, advertising
partners and, most of all, to our readers who have provided tremendous feedback and
encouragement about both the quality of the journal and its place in helping to spread
practical knowledge about the Canadian approach to hematological disease.

Our current issue highlights some fascinating topics from our authors including a
Canadian perspective on who should get a treatment-free trial and how, as well as a
wonderful review on emerging therapies for the treatment of PTCL. Other content in
this issue includes an article on hereditary hematologic malignancies, the evolving
treatment landscape of higher-risk MDS and the management of follicular lymphoma
beyond chemotherapy.

We hope you find these articles illuminating and we thank you for your continued
readership. Feel free to share our registration link at canadianhematologytoday.com
with your peers so that, they too, can subscribe to future issues!

And, of course, at this time of the year, we want to take an opportunity to wish all of
you and your families a wonderful and peaceful holiday season.

Be safe and see you in 2023!

Best wishes,

// '
/. AP
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Peter Angtin, MD Laurie H. Sehn, MD Jiilie Stakiw, M. Darrgll White, MD
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AUTHOR

Robert Kridel, MD

Dr. Kridel is a lymphoma specialist at the Princess Margaret Cancer Centre in Toronto, having
previously completed his medical training in Europe (Switzerland) and Canada (Vancouver).
His research focuses on the delineation of distinct patient populations based on integrative
genomic profiling of tumour biopsies, aiming to identify vulnerabilities that will lead to
biology-adjusted therapeutic approaches. In addition, his research group explores means to
overcome treatment resistance through functional genomic approaches.

MANAGEMENT OF FOLLICULAR LYMPHOMA

Introduction

Follicular lymphoma (FL) is the most common indolent
lymphoma. It is estimated that approximately 2,000 Canadians
are newly diagnosed with FL each year; however, this is an
underestimation of the disease burden due to the indolent nature
of FL. Indeed, the life expectancy for most patients can be
measured in decades, with slow but constant improvement in
survival estimates having been achieved over time.

Traditionally, FL has been considered a chemo-sensitive disease
and, for the last 15 years, antibodies targeting the CD20 surface
epitope on B cells have become a compelling adjunct to induce
long-lasting remission in the frontline setting.! Outcomes are
favourable for most patients; a long-term follow-up from the
seminal PRIMA trial showed that the median progression-

free survival (PFS) was 10.5 years in patients treated with
immunochemotherapy as part of an initial induction regimen
followed by rituximab maintenance, as compared with just over
4 years in the control arm (initial induction regimen followed by
observation).? In terms of chemotherapy backbone, bendamustine
has established itself as the preferred standard in Canada and
induces durable response in the majority of patients.’

This article will focus on patients with high-tumour burden
disease in need of treatment, as opposed to patients with limited-
stage disease who may benefit from localized radiation or
patients with advanced-stage with low-tumour burden disease
who may benefit from observation or single agent rituximab.

Reasons to Move Beyond Chemotherapy

The phrase “chemotherapy-free” has gained popularity in recent
years to connote a new, modern era of treating FL. It is important
to note that the term chemotherapy-free does not equate with an

absence of side effects as novel therapeutics can have their own
set of adverse effects. In addition, these therapies should not be
viewed as “natural,” given that they are either chemical probes or
highly engineered immune therapies that do not exist as such in
the natural world.

There exist multiple reasons to move beyond chemotherapy.
Approximately 20% of patients experience early progression
after immunochemotherapy and are at increased risk of
lymphoma-related mortality.* Especially with bendamustine-
based treatment, the majority of progression events are due to
histological transformation.’ Preventing early progression and/or
transformation should be an important goal with the use of novel
therapies.

Secondly, FL tends to become less chemo-sensitive with each
successive round of recurrence, and treatment guidelines are not
well defined in cases of relapse.®

Thirdly, chemotherapy is undoubtedly associated with both
acute and long-term toxicity. For example, the GALLIUM

trial demonstrated that obinutuzumab significantly prolonged
progression-free survival (PFS) in previously untreated patients
with follicular lymphoma relative to rituximab (R) when
combined with cyclophosphamide (C), doxorubicin, vincristine
(V), and prednisone (P; CHOP); CVP; or bendamustine.
However, an unexpected risk of fatal adverse events associated
with the use of bendamustine was observed which may

reflect a difference in baseline patient risk profile.” The use of
bendamustine and rituximab has also become more controversial
in the last two years as the double hit of impairing both humoral
and cellular immunity puts patients at risk of severe COVID-19.#
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Lastly, but importantly, chemotherapy is associated with long-
term complications including an increased risk of cardiovascular
events and secondary cancers, and, more generally, premature
aging.’ Accordingly, there are compelling reasons to study novel
therapeutic agents that may improve outcomes for FL patients.
The results from selected trials in relapsed/refractory (R/R) FL
are summarized in Table 1.

Chemotherapy Alternatives

The most studied chemo-free regimen in both the front-line
and relapsed setting is the combination of rituximab with
lenalidomide (R2). The latter is a targeted agent that leads to
the degradation of the Ikaros and Aiolos lymphoid transcription
factors.'” Despite its selective mode of action on the molecular
level, lenalidomide has pleiotropic effects including both direct
anti-tumour and also immune-modulating effects.

Therapeutic agent Phase N ORR (%) CRR (%) M((::ll(l:::l})s ;TS
Immunomodulator-based
Lenalidomide + rituximab (R2) 11 147 80% 35% 39
vs. placebo + rituximab'? vs. 148 vs. 55% vs. 20% vs. 14
PI3K inhibition
Idelalisib'® II 72 56% 17% 11
Duvelisib'’ 11 83 42% 1% 10*
Umbralisib® 1Ib 117 45% 5% 11
Copanlisib'® I 104 59% 20% 13#
Copanlisib + rituximab vs. I 184 85% 37% 22
placebo + rituximab' vs. 91 vs. 54% vs. 21% vs. 19
BTK inhibition
Ibrutinib** II 110 21% 11% 5
Epigenetic
Tazemetostat®* II 99 69% (EZH2™") 13% (EZH2™") 14 (EZH2™)

35% (EZH2"") 4% (EZH2"") 11 (EZH2™)

BCL2 antagonist
Venetoclax'* I 29 38% 14% 11
mTOR inhibitors
Everolimus® 1I 23 61% not reported 7*
Temsirolimus?®® II 39 54% 26% 13
Checkpoint inhibitor
Nivolumab?’ 11 92 4% 1% 2
Bispecific antibodies
Mosunetuzumab?® I 65 69% 51% 12%
Glofitamab?® I 44 71% 48% 12
Epcoritamab® I 11 82% 45% not reported
Odronextamab®! I 40 78% 63% 17%
CAR T-cell therapy
Axicabtagene ciloleucel*® 11 863 94% 79% not reached
Tisagenlecleucel* II 941 86% 69% not reached
CD47 blockade
Magrolimab (previously referred Ib/11 28 66%** 2495%* not reported

to as SF9)*

Table 1: Results from selected trials of novel therapies in relapsed/refractory FL

N, number; ORR, overall response rates;, CRR, complete response rate; PFS, progression-free survival, mut, mutated; wt, wild-type. The column with
patient numbers specifically refers to FL patients. It is important to note that patient populations may vary between the trials and direct comparisons
can be misleading. Only controlled trials can answer the question of head-to-head efficacy.

* these PFS results include patients with small ymphocytic lymphoma and marginal zone lymphoma; #, these PFS results include patients with small
lymphocytic lymphoma, marginal zone lymphoma and lymphoplasmacytic lymphoma/Waldenstrom s macroglobulinemia; &, PFS refers to patients
having received odronextamab doses of 5 mg or higher, 8, evaluable for activity (out of 127 follicular lymphoma patients enrolled); ™, efficacy set
(out of 98 patients enrolled); **, combined outcomes for 28 patients with follicular lymphoma and 1 patient with marginal zone lymphoma.
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A seminal phase III trial (RELEVANCE) compared the R2
regimen to immunochemotherapy (rituximab plus chemotherapy)
in over 1,000 patients.!! While this study was designed as a
superiority trial, the primary endpoints of complete response (CR) at
120 weeks and progression-free survival were ultimately similar
in both groups of patients. Study results demonstrated rates of
confirmed or unconfirmed complete response at 120 weeks to

be 48% in the rituximab—lenalidomide group and 53% in the
rituximab—chemotherapy group (P=0.13). The interim 3-year rate
of progression-free survival as measured both by independent
review committee and as assessed by the investigator was 77%
and 78%, respectively. Immunochemotherapy led to a higher rate
of neutropenia and febrile neutropenia, while R2 was associated
with a higher rate of skin rashes. Thus, overall, R2 can be
considered a non-superior alternative to immunochemotherapy;
unfortunately, it is not reimbursed in Canada.

A more recent phase II trial (GALEN) studied lenalidomide in
combination with obinutuzumab and found that oral lenalidomide
plus obinutuzumab was well tolerated and effective in patients
with R/R FL.!? While obinutuzumab may be more effective than
rituximab for many indolent lymphomas, including FL, a direct
comparison with obinutuzumab-chemotherapy is needed to

draw conclusions as to the relative efficacy of an obinutuzumab-
lenalidomide combination.

R2 is also a useful regimen in the relapsed setting where it has
been studied in comparison with single-agent rituximab in a
phase III trial (AUGMENT)." R2 was found to be superior, with
a median duration of response of 39.4 months, as compared to
11.4 months with rituximab monotherapy. Unfortunately, R2 is
also not typically reimbursed in Canada in the relapsed setting.

Given that the t(14;18) translocation, leading to upregulation of anti-
apoptotic BCL2, is found in ~85% of all FL cases, it is appealing to
hypothesize that BCL2 degradation may have therapeutic benefits in
FL akin to those seen in chronic and acute leukemias. Unfortunately,
the response rate to venetoclax was lower than expected in a phase

I trial of 106 patients with relapsed or refractory NHL receiving
venetoclax once-daily until progressive disease or unacceptable
toxicity, with only 38% of FL patients responding, and a median
PFS of 11 months.! In the CONTRALTO study, a chemo-free
regimen with venetoclax and rituximab led to a complete response
in only 17% of patients with relapsed/refractory FL, and the addition
of venetoclax to bendamustine and rituximab was associated with a
high rate of grade 3/4 adverse events.' It is possible, however, that
judicious combination with other targeted therapies may improve
upon these results.

FL usurps signaling pathways from normal B cells and their
inhibition has been studied, for example by targeting the

PI3K pathway using idelalisib,'® duvelisib,!” copanlisib'®!® or
umbralisib,? with response rates ranging between 42-59% and
median PFS between 10-13 months.?' While the respective side
effect profiles of these agents differ, some of the side effects,
such as hepatotoxicity, colitis and pneumonitis, can be severe,
which has dampened the enthusiasm for this class of agents.

Clinicians should note that no PI3K molecule is currently funded
for FL in Canada.

Pathogenetic Approach to Therapy

The genetic basis of FL is characterized by mutations in
epigenetic modifiers, (i.e. enzymes that catalyze the post-
translational modification of histones) resulting in aberrant
transcriptional programs. Historically, FL was among the first
types of cancer in which mutations of epigenetic modifiers were
described.”? The mutations affecting enhancer of zeste homolog 2
(EZH?2) are seen in ~20-25% of FL cases and result in gain-of-
function of its methyltransferase activity.? Consequently, EZH2
has rapidly emerged as a target for pharmacological inhibition.

The most robust data available are for tazemetostat therapy,
with response rates of 69% and 35%, and median PFS of 13.8
versus 11.1 months in EZH2-mutated and EZH2-wildtype FL,
respectively.?* While the PFS results observed in this study

may be perceived as underwhelming relative to other treatment
regimens, the approach of inhibiting EZH2 has some clear
advantages. First of all, tazemetostat is generally well-tolerated,
which is important for the quality of life of our patients and is
also important because it may portend safe combination with
other therapeutic agents. Secondly, £ZH2 mutations represent the
first predictive biomarker for FL, allowing identification of those
patients with the highest probability of clinical benefit.

Immunocentric Approach to Therapy

FL cells grow in a cellular ecosystem in which they closely
interact with their microenvironment, relying on cues from
immune and stromal cells to grow, evade immune escape and
induce a tumour-promoting microenvironment.® FL cells can be
conceptually thought of as parasitic colonizers of the germinal
centre. Accordingly, the therapeutic disruption of these tumour-
immune interactions should reduce the growth of FL.

Unfortunately, the response rate to immune checkpoint inhibition has
proven to be very low.?® This lower clinical response does not mean
that immune responses cannot have therapeutic effects. For example,
in situ vaccination with a TLR9 agonist, combined with low-dose
radiation has been shown to lead to tumour responses in non-treated
sites, suggesting that strengthening the immune surveillance through
antigen-specific immune responses may be beneficial.””

However, the most promising advances in the FL field come
from the development of immune therapies that are based

on recognition of B-cell epitopes, coupled with activation

of T cells in the immediate vicinity of malignant cells.

The efficacy of at least 4 different CD20xCD3 bispecific
antibodies (mosunetuzumab,*® glofitamab,? epcoritamab®® and
odronextamab®') has been reported in early phase trials, with
promising CR rates of 69-82%.*? Longer follow-up of these
studies is required in order to fully determine the durability of
response. The toxicity profiles of these agents include cytokine
release syndrome (CRS), that is often low-grade and mostly
confined to the period of treatment initiation, and thus can be
mitigated by an appropriate titration schedule.
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Chimeric antigen receptor-modified T cells (CAR T-cells) have
similarly been studied in R/R FL, with high rates of CR (79%
with axicabtagene ciloleucel in the ZUMA-5 trial and 69% with
tisagenlecleucel in the ELARA trial) and median PFS results of
18 and 12 months, respectively.? These therapies are not currently
funded in Canada for FL patients.

Beyond immune therapies that ultimately rely on T cells for anti-
tumour effects, blocking the “do-not-eat-me” signals produced by
FL cells has been shown to enhance the phagocytic function of
macrophages. An early phase trial showed a response rate of 66%
and CR rate of 24% in patients with relapsed/refractory indolent
lymphomas.*®

These results highlight the potential of novel immune therapies
to induce high response rates in R/R FL, with emerging data

providing answers with regards to the durability of these responses.

Conclusion

In summary, the role of chemo-free treatment options for FL
patients is rapidly evolving, with an increasing number of novel
therapies being investigated in clinical trials, as monotherapy

or as part of combination treatments. Simultaneously, our
understanding of the pathobiological underpinnings of FL is
expanding at a fast pace. Ideally, predictive biomarkers will
facilitate decision-making in the future, beyond the current
individualized decision-making criteria involving factors such
as frailty or comorbidities. While the cost of approved novel
therapies will likely be significant, a cost-eftective approach to
FL treatment can be rationalized through the prioritization of the
most effective therapy for a given patient, ultimately improving
patient outcomes. However, to fully evaluate the relative efficacy
of novel therapies, comparative clinical trials are urgently needed.
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Introduction

When a patient is newly diagnosed with a malignancy, two
common questions are often asked: 1) why did I get this
cancer and 2) are my children or other family members at
risk? In the case of hematologic malignancies, the standard
response has been that the cause is unknown and family
members are not at increased risk. However, hereditary
predisposition to hematologic malignancies, especially
myeloid malignancies, is becoming increasingly recognized,
necessitating a change to this dogma.' Hereditary hematologic
malignancies are not as rare as previously believed, with an
ever-increasing number of predisposition genes and alleles
being discovered. Since the initial discovery of familial
platelet disorder with associated myeloid malignancy
(FPDMM) due to deleterious germline variants in RUNX1
in 1999, the list of predisposition genes, such as CEBPA,
DDX41, ETV6, GATA2, and others continues to grow.>*

What are Hereditary Hematologic Malignancies?
Hereditary hematologic malignancy is a heterogenous term
used to describe a hematologic malignancy that arises in the
setting of a deleterious (pathogenic or likely pathogenic)
germline variant. These predisposing variants can be inherited
or can occur de novo, as is the case for the majority of GATA2
deficiency syndrome variants.® To date, predisposition alleles
have been identified in over 40 different genes, resulting

in a variety of predisposition syndromes (Table 1).! Most
germline predisposition syndromes are autosomal dominant
(e.g. ANKRD?26, DDX41, RUNXI, TP53, and many others),
however others are autosomal recessive in their inheritance
(e.g. SBDS and FANCA). Phenotype and penetrance vary
depending on the particular gene as well as the individual
variant involved. Some predisposition variants, like those in

Dr Trottier is an assistant professor in the Division of Hematology in Halifax, NS. She
completed her undergraduate medical degree at Dalhousie, followed by internal medicine

and hematology residencies at the University of Calgary. She then undertook a research
fellowship at the University of Chicago studying germline predisposition to hematologic
malignancies. Since returning to Halifax in 2020, she opened a translational research program,
has established an inherited hematologic malignancy risk clinic, and implemented clinical
germline genetic testing for hereditary hematologic malignancies.

CEBPA, predispose to myeloid malignancies only, whereas
others, like those in RUNX1, predispose to both myeloid
and lymphoid malignancies as well as a pre-existing platelet
disorder, and those in TP53 predispose to both myeloid and
lymphoid malignancies as well as numerous solid tumours.’
Hereditary hematologic malignancies can be broken

down into categories based on the predominant type(s) of
hematologic malignancy to which they predispose as well
as by the presence or absence of other features such as
thrombocytopenia and/or platelet dysfunction, solid organ
dysfunction, or additional predisposition to solid tumours
(Table 1).

Why is Recognition of Hereditary Hematologic
Malignancies Important?

Knowledge of hereditary hematologic malignancies is
becoming more commonplace and their importance is
underscored by the incorporation of germline predisposition
to myeloid neoplasms in the 2016 WHO update on myeloid
neoplasms as well as the 2022 ELN Acute Myeloid Leukemia
(AML) recommendations.”® Within the 2022 ELN AML
recommendations, “germline predisposition” is now included
as a qualifier for the diagnostic classification of AML and
related neoplasms.’

Recognition and identification of a predisposing germline
variant has important implications for patients as well as their
family members. The penetrance varies depending on the gene
involved, but for some, such as 5° CEBPA variants, it is nearly
100% for development of AML.? For these and other germline
predisposed patients, the risk of relapse after chemotherapy
alone is high and an allogeneic hematopoietic stem cell
transplant (HSCT) is recommended, but donor selection must
be approached carefully.” Most predisposition variants are
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Gene(s) Inheritance Predisposition to:

Myeloid neoplasms with germline predisposition without pre-existing platelet disorder or organ dysfunction
CEBPA AD AML

DDX41 AD Most common: MDS, AML
Less common: MPNs, lymphoid neoplasms
Myeloid neoplasms with germline predisposition and pre-existing platelet disorders

RUNXI1 AD Life-long mild/moderate thrombocytopenia and qualitative platelet defects
Most common: MDS, AML, T-cell ALL
Less common: HCL, CMML, B-cell malignancies

ANKRD26 AD Thrombocytopenia and variety of platelet function defects
MDS, AML, other myeloid neoplasms
ETV6 AD Life-long thrombocytopenia

ALL > myeloid malignancies
Myeloid neoplasms with germline predisposition and potential organ dysfunction

GATA2 AD GATA2 deficiency syndrome
Lymphedema, immunodeficiencies, warts, NTM infections, pulmonary alveolar proteinosis,
and many other phenotypes.
MDS, AML (often with monosomy 7 and/or trisomy 8)

ELANE, GFI1 CSF3R, HAX1, G6PC3 AD, AR Severe congenital neutropenia
BMEF, MDS, AML

SDBS, DNAJC21, EFLI, SRP54 AR Shwachman-Diamond Syndrome
BMF, MDS, AML, ALL
FANCA — FANCW AR Fanconi anemia

BMF, MDS, AML

ACD, CTCI, DKCI, RTELI, TERC, AD, AR,  Telomere biology disorders
TERT, TINF2, NHP2, NOP10, PARN, X-linked  BMF, mucocutaneous triad, pulmonary fibrosis, liver cirrhosis, squamous cell carcinoma,

WRAPS53 MDS, AML
SAMDY, SAMD9YL AD MIRAGE syndrome, Ataxia-Pancytopenia syndrome
BMF, MDS, non-syndromic monosomy 7
CBL, KRAS, NRAS, PTPN11 AD Noonan syndrome or Noonan syndrome-like
JMML, AML
NF1 AD Neurofibromatosis 1
JMML, AML
Multiple myeloma with germline predisposition
ARIDIA, DIS3, POTI, TNFRSF13B, AD MM, lymphoid neoplasms
USP45
Hodgkin lymphoma with germline predisposition
DICERI, NPAT, POTI AD HL, other lymphoid neoplasms
Germline predisposition causing multiple cancer types including hematologic malignancies
CHEK? AD Clonal hematopoiesis, myeloid neoplasms, lymphoid neoplasms, solid tumours
RECQL4 AR Aplastic anemia, myeloid neoplasms, lymphoid neoplasms, solid tumours
BRCAI, BRCA2 AD Hereditary breast and ovarian cancer syndrome
Myeloid and lymphoid neoplasms, solid tumours
MLHI, MSH2, MSH6, PMS?2 AD, AR Lynch Syndrome
Myeloid and lymphoid neoplasms, solid tumours
NBN AR Nijmegen Breakage Syndrome
Aplastic anemia, lymphoid neoplasms (ALL > lymphoma), solid tumours
TP53 AD Li-Fraumeni syndrome
Myeloid and lymphoid neoplasms, numerous solid tumours
WAS X-linked ~ Wiskott-Aldrich Syndrome

Microthrombocytopenia, lymphoma, myeloid neoplasms, solid tumours (glioma, acoustic
neuroma, testicular carcinoma)
Table 1. List of genes for which deleterious variants predispose to hematologic malignancies

Mpyeloid neoplasm classifications are adapted from the 2022 European Leukemia Net AML recommendations.” ALL, acute lymphocytic leukemia; AML,
acute myeloid leukemia; BMF, bone marrow failure; CMML, chronic myelomonocytic leukemia; HCL, hairy cell leukemia; HL, Hodgkin lymphoma;
JMML, juvenile myelomonocytic leukemia; MDS, myelodysplastic syndrome; MPN, myeloproliferative neoplasm; NTM, nontuberculous mycobacteria.
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autosomal dominant and since the preferred donors for HSCT
are matched-related donors, there is high risk of giving back
the same predisposing variant if the related donor’s germline
status is unknown. Devastating complications including graft
failure, donor-derived leukemia, and leukemia development
in the donor following stem cell mobilization have all been
reported when donors who carry deleterious germline variants
have been used for HSCT.!*'2 Tt is therefore recommended

to test potential related donors and to avoid their use as

a hematopoietic stem cell donor if they carry the same
predisposition variant.!

The identification of deleterious variants in genes associated
with thrombocytopenia such as ANKRD26, ETV6, and
RUNX]I are important as these patients often get misdiagnosed
as having immune thrombocytopenia. Without proper
recognition, these patients may be subject to unhelpful and
potentially harmful immunosuppressive therapies. In the

case of other genes, such as TERT and TERC, deleterious
variants are associated with organ dysfunction, most

notably pulmonary fibrosis, and solid tumours in addition to
hematologic malignancies. The identification of such variants
enables informed treatment decisions, screening for occult
organ dysfunction, and solid tumour screening.'®

For hereditary hematologic malignancy patients being
considered for HSCT, careful assessment for gene-specific
organ dysfunction is important in order to better evaluate
and mitigate the risk of severe transplant-associated
morbidity or mortality. For example, GATA2 deficiency
syndrome patients are at high risk of atypical mycobacterial
infections and antimicrobial prophylaxis with a macrolide

is recommended.'* Although evidence-based guidelines

for each individual predisposition gene do not exist, expert
opinion recommendations suggest using standard preparative
regimens for myelodysplastic syndrome (MDS)/AML patients
with germline variants not associated with bone marrow
failure or severe organ dysfunction. For those with germline
variants in bone marrow failure or telomere biology disorder
genes, a fludarabine-based reduced intensity conditioning
regimen similar to that used for Fanconi anemia patients is
recommended to avoid excessive toxicity and poor survival
observed with fully myeloablative conditioning.'>!*

Surveillance for asymptomatic carriers of a hereditary
hematologic malignancy predisposition variant is based upon
expert opinion recommendations and includes universal
recommendations as well as gene/syndrome-specific
recommendations.'* Individual gene-specific surveillance
recommendations for carriers with and without hematologic
malignancies are beyond the scope of this article and readers
are referred to previously published reviews.'*!*"!° Universal
screening recommendations for those currently without
hematologic malignancies include a CBC with differential
every 6-12 months, HLA typing at baseline, and a bone
marrow biopsy and aspirate including cytogenetics and
molecular if any abnormalities on the CBC develop, such as
new cytopenia(s) or macrocytosis. Some experts advocate

for a bone marrow biopsy and aspirate to be conducted at
baseline, however this remains controversial for patients with
no hematologic abnormalities.

How Common are Hereditary Hematologic Malignancies?
Among patients between the ages of 18-40 years, a deleterious
germline variant was found in 19% of those with MDS/

AML and 15% with aplastic anemia.”® DDX41 is the most
frequently germline-mutated gene among adults with myeloid
neoplasms. Studies examining unselected, unrelated adults
with MDS/AML have found 2-6% harboured a germline
predisposing variant in DDX41.2*2 These patients often did
not have a family history of hematologic malignancy and

the median age at diagnosis was 68-69 years, similar to that
of sporadic MDS/AML. In a recent CIBMTR study, 7%

of all MDS patients (ages 11-71 years) undergoing related
HSCT were found to have a deleterious germline variant.?
Therefore, older age at diagnosis and lack of family history
cannot be used to exclude the possibility of an underlying
germline predisposition.

As shown in Table 1, several genes have also been found
to predispose to lymphoid neoplasms and/or plasma cell
dyscrasias, including many that also predispose to a variety
of solid tumours."**? However, in comparison to myeloid
neoplasms there are much fewer data available on germline
predisposition to lymphoid neoplasms and this is an area of
active research.

Who and How to Test for Hereditary Hematologic
Malignancies?

Germline predisposition should be considered as a possibility
for all patients with hematologic malignancies given the
relatively high frequency of occurrence. Figure 1 depicts an
approach for selection and testing of suspected hereditary
hematologic malignancy patients. Suggestive features can
include: a personal history of multiple malignancies, long
standing cytopenias and/or bleeding diatheses, family history
of hematologic malignancy and/or younger than average

age onset of solid tumours within two generations of the
patient, physical phenotype consistent with a known germline
predisposition syndrome, and/or the identification of a
potential germline variant on tumour-based molecular testing.
In addition to testing those with suggestive features, given
the high frequency of predisposition variants in patients with
MDS of all ages undergoing HSCT as well as those with AA,
MDS, and AML under the age of 40 years, routine germline
testing at the time of diagnosis for these patients should be
considered.

For patients with myeloid or lymphoid neoplasms with bone
marrow or peripheral blood involvement, DNA derived

from cultured skin fibroblasts should be obtained as the gold
standard to eliminate possible malignant cell contamination.
A 3 mm punch skin biopsy is easily performed and sufficient
for this purpose. Culturing of the skin fibroblasts can be
conducted at most Canadian cytogenetics laboratories. Hair
follicles are an alternative source of germline DNA; however,
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DNA yield is often low. Clinical testing is typically performed
using next-generation sequencing (NGS) platforms.
Knowledge of the panel used for testing is important to ensure
it is sufficiently comprehensive in terms of the genes captured
and the ability to detect single nucleotide variants as well as
copy number variants, which are often not detected by standard
NGS-based assays. Results of genetic testing and genetic
counseling (both pre- and post-testing) should be provided by
personnel with expertise and dedicated training in this field.

In order to learn more about existing predisposition
syndromes and to uncover new syndromes, all patients

with suspected hereditary hematologic malignancy should
be offered participation in research, where available.
Unfortunately, clinical germline genetic testing is not
currently available at most major academic centres within
Canada. However, testing options do exist via shipment

to commercial labs or to a limited number of academic
laboratories, such as the IWK Clinical Genomics Laboratory

A) Patient selection

B) Germline tissue acquistion

in Halifax, which have validated clinical germline testing
panels for hematologic malignancies.

Conclusions and Future Directions

Hereditary hematologic malignancies are more common than
previously appreciated and may be accompanied by unique
phenotypic characteristics and cancer risks. The identification
of patients harbouring these germline predisposing variants

is vital to ensure optimal care, to reduce risk of relapse, to
institute screening for possible associated solid tumors or
organ dysfunction, and to avoid unnecessary treatments

or interventions. As these predisposition syndromes gain
increasing attention and have begun to be incorporated in
major diagnostic and management guidelines, there will be an
increasing demand for clinical germline testing. As Canadian
hematologists, we need to collaborate with and encourage
our local molecular laboratories and/or genetics centres to
incorporate germline testing for hereditary hematologic
malignancies for optimal patient care.

C) Sequencing and data analysis

Figure 1. Approach for selection and testing of patients with suspected hereditary hematologic malignancy. A) Suspicious features that would prompt recommendations
for germline genetic testing and pre-test counseling include: a personal history of multiple malignancies, long standing cytopenias and/or bleeding diatheses, a
diagnosis of aplastic anemia, myelodysplastic syndrome, or acute myeloid leukemia under the age of 40 years; a diagnosis of myelodysplastic syndrome and plans to
undergo allogeneic hematopoietic stem cell transplant; a family history of hematologic malignancy and/or younger than average age of onset of solid tumours within
two generations of the patient; physical phenotype consistent with a known germline predisposition syndrome; and/or the identification of a potential germline variant
on tumour-based molecular testing. B) For patients that decide to undergo testing, the recommended source for germline DNA is cultured skin fibroblasts, which can
easily be obtained with a 3mm punch biopsy. C) Next-generation sequencing is performed on the germline DNA, variants are analyzed and classified according to
their pathogenicity,’® and a clinical report is generated. A comprehensive testing panel with capabilities to call single nucleotide variants and copy number variants is

recommended.
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plus BSC as maintenance therapy in subjects with AML who
have achieved CR or CRi following induction there with or
without consolidation.

24. 7 MONTHS

with ONUREG
(n=238) (95% Cl: 18.7, 30.5)

VS.

The median OS was significantly longer with ONUREG versus placebo: 24.7 months
versus 14.8 months (HR 0.69 [95% CI: 0.55, 0.86]; p=0.0009),

indicating a 31% reduction in the risk of death for the ONUREG arm

To learn more about ONUREG please contact your Bristol-Myers Squibb representative

Clinical use:

ONUREG is not indicated for pediatric use
(<18 years of age).

No dose adjustment is required for ONUREG
in geriatric patients (>65 years of age).

Limitations of Use:

e ONUREG is not interchangeable with, and should not
be substituted with or for, azacitidine for injection.

* The safety and effectiveness of ONUREG for
treatment of myelodysplastic syndromes have
not been established. Treatment of patients with
myelodysplastic syndromes with ONUREG is not
recommended outside of controlled trials.

Contraindications:

* |n patients with advanced malignant hepatic tumours.

* |n patients who are hypersensitive to this drug or to
any ingredient in the formulation, including any non-
medicinal ingredient, or component of the container.

Relevant warnings and precautions:
* Treatment of patients using intravenous or

subcutaneous azacitidine at the recommended
dosage of ONUREG may result in a fatal adverse
reaction. Treatment of patients using ONUREG at the
doses recommended for intravenous or subcutaneous
azacitidine may not be effective. Do not substitute
ONUREG for intravenous or subcutaneous azacitidine.

Potential risk of carcinogenesis and mutagenesis as
demonstrated in in vitro studies.

Safety and efficacy in patients with a history of
severe congestive heart failure, clinically unstable
cardiac disease or pulmonary disease has not

been established.

Use caution when driving or operating a vehicle or
potentially dangerous machinery.

Risk of gastrointestinal toxicities. Consider providing
prophylactic anti-emetic therapy during ONUREG
treatment. Treat diarrhea with antidiarrheal
medications promptly at the onset of symptoms.

Risk of hematological toxicity. Monitor complete blood
counts and modify the dosage as recommended.
Consider the use of supportive care such as
granulocyte colony stimulating factor (GCSF) as
clinically indicated.

Complete blood count monitoring is recommended
every other week for the first 2 cycles (56 days), every
other week for the next 2 cycles after dose adjustment,
and monthly thereafter, prior to start of next cycle.

* Monitor patients with severe renal impairment (CrCl 15

to 29 mL/min) more frequently for adverse reactions
and modify dosage for adverse reactions.
Pregnancy testing is recommended for females of
reproductive potential before starting ONUREG.
Females of childbearing potential should be advised

to avoid pregnancy during treatment.

* Males with female sexual partners and females of
reproductive potential should not conceive a child
and should use effective contraception during
treatment with ONUREG and for at least 6 months
after the last dose.

¢ Due to the potential serious adverse reactions in the
nursing child, breast-feeding must be discontinued
during ONUREG therapy and for one week after the
last dose.

e Risk on fertility.

For more information:

Please consult the Product Monograph at www.bms.
com/assets/bms/ca/documents/productmonograph/
ONUREG_EN_PM.pdf for important information relating
to adverse reactions, drug interactions, and dosing
information which have not been discussed in this piece.
The Product Monograph is also available by calling BMS
Medical Information at 1-866-463-6267 or by email at
medical.canada@bms.com.
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OF HIGHER-RISK MDS

Introduction

Myelodysplastic neoplasms (MDS) are a group of clonal
hematopoietic stem cell disorders characterized by
ineffective hematopoiesis, cytopenia, and morphologic
dysplasia.! Most cases of MDS are de novo, and a minority
are post cytotoxic therapy About 30% of the cases will
eventually progress to acute myeloid leukemia (AML),
with a higher incidence among the higher-risk MDS group.
MDS is a rare disorder with an overall incidence of
3.7-4.8/100,000; the rate increases with age.>?

Diagnosis and risk stratification

Bone marrow examination is needed to confirm the
diagnosis of MDS after exclusion of other causes of
cytopenia and morphological changes. Cytogenetics and
molecular genetics are used to refine the diagnosis and risk
stratification, which affects the management plan.*

Different risk stratification approaches can be used

for MDS patients. The most commonly used is the
International Prognostic Scoring System (IPSS), which
uses three variables—blast percentages, cytogenetics, and
the number of cytopenia—to define 4 risk categories—Ilow,
intermediate 1, intermediate 2, and high risk.’ (Tables 1 &
2) The Revised International Prognostic Scoring System
(IPSS-R) also considers degree of cytopenia in addition

to blast percentages and cytogenetics, creating 5 risk
categories: very low, low, intermediate, high, and very
high.® (Tables 3 & 4)

Patients may be divided into lower-risk MDS (low and
intermediate 1 on the IPSS and up to 3.5 in score on the

Dr Mohamed Elemary is a hematologist and the Director of the Stem Cell Transplant
Program at the Saskatoon Cancer Centre. He is also a Professor at the College of Medicine
and an Adjunct Professor at the College of Graduate Studies and Research, University of
Saskatchewan. Dr Elemary graduated from the School of Medicine, Cairo University in

1993 and completed his residency training in internal medicine followed by a residency in
hematology and a fellowship in bone marrow transplant at Princess Margaret Hospital in
Toronto. He joined the Saskatoon Cancer Centre in 2010. His main interest is in the treatment
of malignant hematology, mainly leukemia, MDS, multiple myeloma, and lymphoma in
addition to stem cell transplant. He has more than 60 publications in peer-reviewed journals,
conference abstracts, and has also authored numerous book chapters.

IPSS-R) and higher-risk MDS (intermediate 2 and high on
the IPSS or above 3.5 on the IPSS-R).

Molecular International Prognostic Scoring System
(IPSS-M): Given the widespread availability of next-
generation sequencing (NGS) as a diagnostic tool,
researchers have investigated the utility of somatic gene
mutations for risk stratification of MDS.” Diagnostic
samples from 2,957 patients with less than 20% blasts and
a white blood cell count below 13 X 10%/L were profiled
for mutations in 152 driver genes (discovery cohort). This
was validated in an independent external cohort of 754
Japanese patients.

Candidate target risk variables included hematologic
parameters (blood counts and blasts), cytogenetics, [PSS-R
category, and both the type and number of mutations in

31 genes, resulting in 6 risk categories: very low, low,
moderate-low, moderate-high, high and very high. The
IPSS-M model improved prognostic discrimination across
all clinical end points, restratifying 46% of patients as
compared to the IPSS-R risk categories.’

Current and novel therapies

Goals of therapy: The goals of therapy for higher-risk
MDS include altering the disease’s natural history by
delaying transformation to acute myeloid leukemia and
prolongation of overall survival.®

Patients are usually divided into non-transplant candidates
or transplant candidates based on several factors, including
age, performance status, and co-morbidities, which are
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0 0.5 1 1.5 2.0

Medullary blasts, % 0-4 5-10 - 11-20 21-29
Number of cytopenias” 0-1 2-3 - - -
Cytogenetic risk group’ Low Intermediate High - -

Table 1: International Prognostic Scoring System (IPSS)’
+ Low risk = normal karyotype, 5q,-20q -Y; intermediate risk = all other aberrations; High risk = complex karyotype (=3 anomalies), chromosome 7
anomalies. * Platelets <100 000/uL; hemoglobin <10 g/dL, absolute neutrophil count <1 800/uL.

0 Low risk
0.5-1 Intermediate risk 1
1.5-2 Intermediate risk 2
>2.5 High risk

Table 2: IPSS prognostic risk categories’

0 0.5 1 1.5 2 3 4

Cytogenic group” Very good - Good - Intermediate Poor Very Poor
Medullary blasts, % <2 - >2 to <5 - 5-10 >10 -
Hemoglobin >10 = 8 to <10 <8 - - -
Platelets >100 50 to <100 <50 - - = =
ANC >0.8 <0.8 - - - - -

Table 3: Revised International Prognostic Scoring System (IPSS-R)°

ANC, absoulte neutrophil count. * Very good = del(11q), -Y;good = normal karyotype, del(20q), del(5q), del(12p), double including del(5q);
intermediate = +8, del(7q), i(17q), +19, any other single or double independent clone, poor = -7 inv(3)/t(3q), double including -7/del(7q), complex:
abnormalities; very poor = complex >3 abnormalitites.

0-1.5 Very low risk 8.8 Not reached
1.5-3 Low 53 10.8
>3-4.5 Intermediate 3.0 32
4.5-6 High 1.6 1.4
>6 Very High 0.8 0.73

Table 4: IPSS-R prognostic risk categories®
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usually determined by individual institutional’ policy.
Treatments for non-transplant candidates usually involve
hypomethylating agents (HMA) until disease progression
or intolerance. For transplant candidate patients,
hypomethylating agents are usually used as a bridge to
allogeneic stem cell transplant.’

otherwise rapidly degrades decitabine in the gut and
liver. A fixed-dose combination (oral tablet cedazuridine
100mg and decitabine 35mg) was used in the phase 3
ASCERTAIN trial for patients with higher-risk MDS,
CMML and AML 20-30% blasts.'* Patients were
randomized to receive oral decitabine versus intravenous
decitabine. The primary end point of this trial was mean

\’

Age >60-70 years or
poor performace status

| .

Y

Age <60-70 years and
good performace status

L

2 R v

Y

Supportive care Azacitidine No suitable Available stem
stem cell donor cell donor
1L 1L

—

Poor risk
cytogenetics

Azacitidine

no poor risk cytogenetics

Y v 3

>10% BM blasts, <10% BM

blasts

>10% BM
blasts

\

AML-like CT OR Azacitidine
(within clinical trial or
prospective registry)

J

AML-like CT Allogenic SCT

or Azacitidine

Allogenic SCT

Figure 1. Therapeutic algorithm for adult patients with primary MDS and intermediate-2 or high IPSS score. CT, chemotherapy,; Adapted from

Malcovati et al."’

Available options for treatment

Azacitidine is currently the standard of care for higher-
risk MDS and is used as monotherapy at the standard

dose of 75 mg/m? daily for 7 days every 4 weeks until
disease progression or intolerance. The AZA-001 phase 3
trial compared azacitidine to conventional care regimens,
including intensive chemotherapy, low dose cytarabine, and
best supportive care.!! The study showed that azacitidine
significantly improved outcomes versus conventional care
regimens, with an overall response rate (ORR) of 29% and
a complete response (CR) rate of 17%, as compared to
12% and 8% respectively in the conventional care group.
After a median follow-up of 21.1 months, median overall
survival was 24.5 months for the azacitidine group versus
15.0 months for the conventional care group (hazard ratio
0.58; 95% CI 0.43-0.77; stratified log-rank p=0.0001)."

Oral decitabine (Cedazuridine/Decitabine): When given
in combination, cedazuridine enables the efficient oral
bioavailability of decitabine. Cedazuridine is a novel,
potent and safe inhibitor of cytidine deaminase, which

decitabine systemic exposure of oral/IV 5-day area under
curve from time 0 to last measurable concentration. The trial
demonstrated that oral cedazuridine/decitabine (100/35 mg)
produced a similar systemic decitabine exposure, DNA
demethylation, and safety vs decitabine 20 mg/m? IV in the
first 2 cycles, with similar efficacy. Results also showed an
objective response rate of 64% (65 patients), with CR or
marrow CR (mCR) with hematological improvement in 26%
of patients."

Intensive chemotherapy: Intensive chemotherapy is a
reasonable option for younger patients without unfavorable
cytogenetics. It can yield a high complete response rate of
45 to 60%.">1

Induction chemotherapy versus HMA in specific

patients with higher-risk MDS: In a retrospective study,
patients with higher-risk MDS and nucleophosmin
(NPM1) mutations with more than 10 blasts treated with
chemotherapy had higher complete response rates (90% vs
28%, P =.004), longer median progression-free survival

Volume 1, Issue 3, November, 2022



(not reached vs 7.5 months, P =.023), and overall survival
(not reached vs 16 months, P =.047) as compared with
patients receiving HMA or lenalidomide.'> According to
the new 2022 WHO classification, those patients are now
considered acute myeloid leukemia cases.'®

Allogeneic hematopoietic stem cell transplant (HSCT) is
the only curative approach for higher-risk MDS. A patient’s
disease risk can be considered based on the IPSS or IPSS-R
and the presence of underlying comorbidities may be
graded according to the HCT Comorbidity Index (HCT-
CI) which will help determine HSCT eligibility. Generally
speaking, fit patients within higher-risk categories and
those with lower-risk, with profound cytopenias, or

high transfusion burden are candidates for HSCT. A
retrospective analysis compared reduced-intensity SCT

to HMA or best supportive care in patients aged 50-75

with intermediate 2 or high-risk de novo MDS."” The
cohort was divided based on the availability of a matched
donor within 90 days of study registration. The donor arm
showed significant improvement versus the no-donor arm,
with leukemia-free survival of 35.8% vs 20.6% and overall
survival rate of 47.9% vs 26.6% at 3 years."’

Allogeneic stem cell transplant outcomes are affected by
genetic mutations as well as the patient’s risk profile. For
example, research has demonstrated that 7P53 mutations
confer poor outcomes in the range of 15-20% survival
rates, even with HSCT.!3

Investigational therapies
Different targeted therapies are emerging for the treatment
of MDS.

1- Venetoclax plus Azacitidine: Abnormal overexpression
of BCL-2 has been found in patients with higher-risk MDS.
Venetoclax is a highly selective, orally bioavailable small-
molecule BCL-2 inhibitor. Azacitidine treatment indirectly
increases sensitivity to BCL-2 inhibition in higher-risk
MDS by modifying the relative levels of BCL-2 family
members, thus increasing sensitivity to BCL-2 inhibition
by Venetoclax."

A phase 1b dose escalation study of venetoclax plus
azacitidine in treatment-naive patients with higher-risk

MDS showed a combined CR and mCR rate of 77%, with a
median time to mCR of 0.9 months and a median time to CR
of 2.6 months.?’ In addition, molecular responses were noted
in patients who achieved CR or marrow CR. Venetoclax was
used only for 14 days in addition to the standard doses of
azacitidine until disease progression or intolerance.”

The phase 3 VERONA trial, a randomized, double-blind,
phase 3 study of patients with treatment-naive HR-MDS,
comparing venetoclax plus azacitidine to azacitidine alone
is currently ongoing.*!

In July 2021, the FDA granted breakthrough therapy
designation to the combination of venetoclax plus
azacitidine as a potential systemic therapy for patients with
treatment-naive higher-risk MDS.

2- Magrolimab plus Azacitidine: Magrolimab is a first-in-
class anti-CD47 macrophage immune checkpoint inhibitor
that promotes tumor cell elimination via phagocytosis.

It has been observed to have synergistic effects in
combination with azacitidine both in vitro and in-vivo.?

A phase 1b study showed an overall response rate to
magrolimab plus azacytidine of 91% with a CR rate of 42%,
with high response in patients with MDS and TP53 mutations,
with an overall response rate of 75% and a CR rate of 42%.%

3- Pevonedistat plus Azacitidine. Pevonedistat is a
first-in-class, selective inhibitor of NEDDS8-activating
enzyme, that causes cancer cell death by disrupting protein
homeostasis. The phase 3 PANTHER trial randomized
patients with higher-risk MDS, CMML or AML with 20-
30% blasts to receive upfront treatment with a combination
of pevonedistat plus azacitidine versus azacitidine alone.
This trial did not meet the primary endpoint of event-free
survival; however, in a post-hoc analysis, median overall
survival(OS) for patients receiving >3 cycles was 23.8 vs
20.6 months (P =0.021) and for >6 cycles was 27.1 vs 22.5
months (P = 0.008).%

4- Sabatolimab plus Azacitidine: Sabatolimab is a
humanized [gG4 antibody targeting T-cell immunoglobulin
and mucin domain-3 (TIM-3), a co-inhibitory receptor
involved in regulating adaptive and innate immune
responses. TIM-3 is highly expressed on immune cells

in MDS and leukemic blasts and not on healthy cells.

The combination with azacitidine showed promising
antileukemic activity with an overall response rate of
64.7% and combined CR and mCR of 41.2%.%

Sabatolimab showed a high and durable response in
patients with TP53, with an overall response rate of 71.4%
and a median duration of response of 21.5 months.?

This combination received FDA Fast Track designation for
the treatment of high-risk MDS in May of 2021.

5- CPX-351 as first-line treatment for higher-risk MDS:
CPX-351 is a liposomal formulation of daunorubicin

and cytarabine at a fixed 1:5 ratio that has shown
synergistic activity, preferential uptake by leukemic

cells, and prolonged delivery with a longer half-life than
traditional chemotherapy. The Groupe Francophone des
My¢lodysplasies (GFM) carried out a phase 2 trial of
CPX-351 in higher-risk MDS patients. Treatment included
an induction phase and up to 4 cycles of consolidation
with the option of allogeneic stem cell transplant after 1-4
cycles. The study included 31 patients; overall response
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rate was 87% with a combined CR/Cri of 65% and mCR
rate of 28%. Twenty-two patients (94%) proceeded to
allogeneic stem cell transplants.?’

Approaches to MDS patients who failed HMA: Patients
who fail or relapse post-azacitidine therapy have a very
poor prognosis, with median overall survival from a few
months up to 1 year. Allogeneic stem cell transplant patients
post HMA failure has a better median overall survival than
other conventional or investigational therapies.?®

There is no widely agreed upon standard of care for most
patients who fail HMA therapy. However, newer targeted
therapies for patients with certain genetic mutations, such
as IDH-1/2, BCL-2, CD47, NPM1, TP53, or FLT3, may
provide benefit.

Conclusions

MDS continues to pose a diagnostic and therapeutic
challenge. Risk stratification for better assessment of
prognosis and to guide therapy is essential and should
be performed at diagnosis. Hypomethylating agents
continue to represent first-line therapy for higher-risk
MDS patients. Several ongoing frontline trials exploring
combination therapies suggest synergies with HMA.
There is no consensus approach to the management of
patients who relapse or have refractory higher-risk MDS
after HMA failure; however, several novel agents are
being investigated. Participation in clinical trials is highly
encouraged for higher-risk MDS patients.
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 Immunization using live vaccines should be avoided
during treatment and thereafter until B-cell recovery.

* Monitor for signs of infection and have their complete
blood counts monitored throughout treatment.

* Recommended dose not determined for patients
with severe renal impairment (CrCl <30 mL/min) or
on dialysis.

* Females of reproductive potential: test to exclude
pregnancy before treatment; use of effective
contraceptives during treatment and for at least
30 days after last dose.

* Male fertility may be compromised.

e Avoid use during pregnancy.

® Breastfeeding should be discontinued.

o No overall difference in effectiveness and safety observed
in patients =65 years of age compared to younger
patients. In the combination study (MURANQ), patients
=65 years of age experienced higher incidences of
diarrhea, peripheral oedema, dizziness, blood creatinine
increased, constipation, pyrexia and fall than those
<65 years of age.

o Patients with hepatic impairment should be monitored
more closely for signs of toxicity.

o Severe hepaticimpairment: A 50% reduction in VENCLEXTA
dose is recommended throughout the initiation, ramp-up
phase and steady state once daily dose.

MEMBER OF

(IRC-assessed in the ITT population)?

e Monitoring and laboratory tests: tumour burden
assessment; blood chemistry monitoring; signs of
infection; complete blood counts; baseline renal
function and hepatic status; bleeding events.
Treatment should be interrupted as appropriate.

For more information:

Please consult the Product Monograph at abbvie.ca/
content/dam/abbvie-dotcom/ca/en/documents/products/
VENCLEXTA_PM_EN.pdf for important information
relating to adverse reactions, drug interactions and dosing
information which have not been discussed in this piece.
The Product Monograph is also available by calling
1-888-704-8271 or 514-906-9771.

Please refer to the study parameters's and reference list at:
meddocs.ca/CA-VENC-210030.html.

* \: VENCLEXTA.

1 The median follow-up at the time of analysis was
28 months (range: 0 to 36 months).

91 The median follow-up at the time of primary analysis was
24.8 months (range: 0.3 to 37.4 months) in the VENCLEXTA
+ rituximab arm and 22.1 months (range: 0 to 33.8 months)
in the bendamustine + rituximab arm (data cut-off date
May 8, 2017).

CLL: chronic lymphocytic leukemia; PFS: progression-free
survival; HR: hazard ratio; Cl: confidence interval;

RIR: relapsed/refractory; IRC: independent review committee;
[TT: intention-to-treat; G-CSF: granulocyte-colony stimulating
factor; CrCl: creatinine clearance.
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CHRONIC MYELOID LEUKEMIA:

Introduction

Treatment with a BCR::ABL1 targeted tyrosine kinase

inhibitor (TKI) has afforded a near-normal life expectancy for
most patients with chronic myelogenous leukemia (CML).!*
Approximately half of CML patients achieve a deep molecular
response with TKI therapy and can discontinue treatment. In
these patients, the CML can remain in prolonged remission, and
patients can experience an improvement in quality of life.*

The European Leukemia Network (ELN)’ and the National
Comprehensive Cancer Network (NCCN)® provide the most
up-to-date frameworks for treatment-free trials (TFTs),
reflecting best practices from over 13 clinical trials published
since the concept first entered the CML vernacular around
2010.7 Provincial guidelines also exist, such as those published
in Quebec by the Groupe Québécois de Recherche en LMC-
NMP (the Chronic Myeloid Leukemia and Myeloproliferative
Neoplasms Quebec Research Group).

The discontinuation of therapy for patients with CML in deep
remission marks a potential shift from the management of CML
as a chronic illness to the potential for a curative approach

to CML. However, for now, only 50% of eligible patients

have undergone successful TFT; optimal patient selection and
monitoring is required to ensure the best outcomes with such a
management strategy.

Patient selection

In 2022, almost all patients with CML are candidates for one of
several available TKIs, including the first generation TKI, imatinib;
second generation TKIs, such as dasatinib, nilotinib, and bosutinib;
and third generation TKIs, such as ponatinib and asciminib. These

therapies are approved in Canada either in the first line or beyond
and can all produce a molecular response level of at least MR4,

(a BCR::ABLI1 transcript level of <0.01% on the International
Scale [IS]) the minimum value required for consideration of a TFT
(Figure 1).

Log MR Time
reduction levels BCR-ABL %
3m Bm 12m
0 & Standardized 100%
baseline
-1 <> MR1.0 10%
EMR’ /
-2 € MR2.0 |(garly Molecular ¢ 1%
s [l ’
3 © MR3.0 MMR' . o  01%
(Major Molecular Respanse)
-4 <> MRA4.0 0.01%
-45 < MR4.5 0.0032%
‘Deep Molecular Response’
5 € MR5.0 formerly CMR (Complete Molecular Response) 0.001%

Figure 1. The bar for molecular response in CML; adapted from
Baccarani et al, 2014

To be eligible for therapy discontinuation, patients must achieve
sustained MR4 or better for at least 18 to 24 months (with
measurements at least 6 months apart) and must have received
TKI therapy for at least 3 years Based on EURO-SKI, the largest
TKI discontinuation study in CML, the optimal duration of TKI
therapy is about 5 years.® The duration and depth of molecular
response may impact the success of a TFT.5!!

In addition, the patient’s CML must have a measurable or typical
transcript according to the results of the assay being used (98%
of patients have a measurable transcript). The presence of an
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atypical transcript can be assessed at the time of diagnosis

if the real-time quantitative PCR (RT-qPCR) run along with
cytogenetics shows a BCR::ABLI1 transcript level of <MR2
(<1% IS) while the cytogenetics clearly demonstrate the presence
of the Philadelphia chromosome. Being able to quantify the
BCR::ABLI ensures that the patient indeed has achieved deep
remission and that a relapse can be identified early during the TFT.

Eligible patients must also be available and willing to undergo
regular, frequent monitoring after stopping their TKI therapy.
Since the depth of molecular response is strongly associated with
compliance,'? patients who are candidates for a TFT tend to have
a history of good compliance with drug therapy and medical
visits.

Choice of TKI prior to TFT

The possibility of a TFT should be discussed with all newly
diagnosed patients as it may impact the choice of first-line
therapy. Second generation TKIs given in the first-line setting
are associated with a 10% to 20% higher deep MR4 rate than
imatinib,'*!5 and thus potentially offer a greater chance at therapy
discontinuation. However, the evidence shows that there is no
noticeable difference in the overall success rate of TFTs based
on the choice of initial TKI.*!*!'” In selecting a first-line therapy,
it is essential to first ensure that the chosen TKI will result in

the best tolerability and long-term compliance, as the primary
goal in treating CML remains a durable clinical response and the
subsequent impact on survival.

In most discontinuation trials, results have shown that patients
were not refractory to any prior TKI (defined as a loss of
response or failure to achieve at least a complete cytogenetic
response [MR2, or 1% IS]). Non-TKI refractory patients who
switch due to intolerance or to achieve deeper response have

a similar TFT success rate as those stopping after a first-line
therapy.'®?° However, among first line imatinib-resistant patients
who switched to dasatinib or nilotinib to achieve a deeper
molecular response, the rates of TFT success have been shown
to be lower.!*?! Accordingly, the ELN and NCCN favour non-
refractory patients for TFTs.

Ultimately, approximately 50% to 60% of patients will be eligible
for a TFT when the criteria for discontinuation are met (Figure 2).

Molecular monitoring

The assay used to measure molecular response prior to the TFT
must have a sensitivity of at least 1/10,000, and the copy number
of the control gene should be provided for each molecular
response assessment to ensure that an adequate quantity of RNA
was evaluated in generating the result. Ideally, the molecular
assay should use the International Scale (IS) to ensure validity
against an international standard and consistency across different
laboratories. In addition, the turnaround time for molecular
results should be no longer than 4 weeks to allow for a timely
assessment n in case of a rising PCR value.

Once a patient starts the TFT, they must undergo molecular
monitoring every 4-8 weeks during the first year. Thereafter,

At least 5 years of TKI therapy
{3 years for second generation TKI}

Molecular reponse of MR4 or better for
at least 18 continuous months prior to TFT

No resistance prior to TKI

Patient willingness to comply with
visit frequency

Reliable molecular assay to measure
BCR::ABL transcript with good turnaround time

040040 o

D Ability of medical team to respond in a
timely manner to a rising PCR

Figure 2. Criteria for TFT eligibility; courtesy of Sarit Assouline, MD

monitoring can be done every 12 weeks. The goal is to maintain
a minimum major molecular response (MR3, <0.1% IS). Most
losses of molecular response during TFTs typically occur within
the first 6 to 12 months of the discontinuation of TKI therapy, but
there can be late losses, which reinforces the need for long-term
monitoring. The molecular patterns following the initiation of a
TFT can vary, as shown in Figure 3.

There is rarely loss of cytogenetic or hematological remission
during TFTs. The risk of such outcomes is mitigated by close
patient follow-up during the TFT period. Most patients (95%)
who lose MR3 regain at least MR3 when either the original

or a new TKI is re-initiated. Episodes of blast crisis, the
transformation of CML from the chronic phase to the blast phase,
during TFTs have been reported, raising some concerns, but more
research is needed to determine the rate of transformation and the
surrounding circumstances.

While frequent molecular monitoring is essential, clinic visits
need not be as frequent if the treating team is able to follow and
communicate molecular results in a timely manner.

Clinical Scenarios for TFT consideration

When criteria for discontinuation are met, a patient should be
offered a TFT because of the potential long-term adverse effects
associated with chronic TKI treatment. Interestingly, many
patients do not choose a TFT, citing the security of taking a
medication to control their disease, the absence of bothersome
adverse effects, and the risk of relapse associated with
discontinuation. Patients who choose to discontinue therapy have
reported doing so because of persistent or recurrent side effects,
concerns about long-term toxicity, the impact on quality of life of
taking medication, and the cost of their therapy.*

While men who wish to conceive need not discontinue therapy,
TKI therapy is unsafe for the developing fetus. For women
wishing to become pregnant, a TFT appears to be the best

option but given that only 50% of patients qualify for a TFT

and that only 50% have a successful TFT outcome, this option
may be unachievable for many. For patients planning to become
pregnant, the safest option is surrogacy, but pregnancy following
TKI therapy can be safe once MR3 levels or better have been
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Figure 3. Sample molecular patterns following initiation of TF'T; courtesy of Sarit Assouline, MD

achieved and the pregnancy is planned at least after 2 years of
TKI therapy, when the risk of disease transformation to blast
crisis is significantly reduced.?® Furthermore, there are anecdotal
reports that nilotinib and imatinib can be administered safely
during the later stages of pregnancy, but this is not recommended
in the respective product monographs.?

Some patients may discontinue TKI therapy without consulting
their treating physician, often based on information gleaned
from sources outside the clinic. It is therefore important to
counsel patients that the best outcomes are achieved in close
collaboration with their healthcare team.

TKI withdrawal syndrome

Among patients who attempt a TFT, 20% to 30% may
experience withdrawal syndrome which typically manifests

as musculoskeletal and peri-articular pain. TKI withdrawal
syndrome usually appears within weeks to months after
discontinuing therapy and may take months to resolve.
Symptoms can be managed with acetaminophen, non-steroidal
anti-inflammatories and glucocorticosteroids, if needed.*
Patients should be reassured that the withdrawal symptoms will
eventually resolve or improve. There are reports of patients
resuming TKI therapy due to the symptoms of withdrawal.
Notwithstanding those affected by TKI withdrawal syndrome,
most patients report an improvement in pain when stopping TKI
therapy.*

Second TFTs

Second TKI discontinuation attempts are less successful,
measured at about a 20% success rate, with even lower rates
among patients who have a rapid loss of MR3 levels during a first
TFT attempt®. As such, a second TFT is not yet recommended by
the ELN and NCCN. If considering a second TFT for the sake of
diminishing TKI toxicity, better options may include switching
TKIs or dose reductions to optimize tolerance.

Improving the TFT success rate

Ongoing studies are currently underway to examine of the
combination of imatinib and asciminib, a third generation

TKI targeting the myristoyl pocket of ABL. These studies are
promising, and early results suggest that the combination of ATP
binding TKI and asciminib is more effective than either agent alone?.

Conclusion

TFTs have become part of routine practice in the treatment of
CML in the last several years, owing to robust data and revised
management guidelines. For Canadian patients with CML, a TFT
should be considered from the time of diagnosis and throughout
the course of treatment. When performed correctly, a TFT can be
a very positive experience for both the patient and medical team
alike.
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IN T-CELL LYMPHOMA

Background

Peripheral T-cell lymphomas (PTCL) are derived from
post-thymic, mature T-cells and represent a clinically
and biologically heterogeneous group of diseases. A
common feature of the majority of PTCLs is a poor

prognosis compared to their aggressive B-cell counterparts.

Additionally, due to the rarity of the disease, the optimal
therapy remains unknown. A large proportion of patients
present with multiple poor risk factors as per the
International Prognostic Index (IPT) and are rarely cured.'?
The one exception is ALK positive anaplastic large cell
lymphoma (ALCL), a group of diseases that has a much
more favourable prognosis; however, those patients

with ALCL and multiple IPI factors have a similar poor
prognosis.* CHOP chemotherapy (cyclophosphamide,
doxorubicin, vincristine, and prednisone) or CHOP-

like chemotherapy has been the mainstay of therapy for
aggressive lymphomas, including PTCLs. However,
response rates for most PTCLs are inferior to those
observed in aggressive B-cell lymphomas and relapses

are frequent. In a meta-analysis of 31 studies of patients
with PTCL treated with anthracycline based chemotherapy
(n=2912), excluding ALCL cases, the estimated 5- year
overall survival (OS) was only 36.6%.° The German

High Grade Non-Hodgkin Lymphoma Group (DSHNHL)
retrospectively evaluated the outcome of 289 PTCL
patients included in phase II and III trials and reported that
the addition of etoposide in young patients (< 60 years

of age) with a normal lactate dehydrogenase (< upper
value of normal) improved event-free survival (EFS) but
not OS. However, the benefit appeared to be mainly in
patients with ALK-pos ALCL (p=.012) with only a trend
to improved 3 year event-free survival (EFS) observed in

the other common PTCL subtypes (p=.057).° Importantly
for patients above the age of 60, the addition of etoposide
conferred no benefit.

Recently, the ECHELON? trial reported improved
progression-free survival (PFS) and OS with the addition
of brentuximab to frontline therapy compared with CHOP
alone in CD30+ T-cell lymphomas (75% of which were
ALCL)’ and this regimen has become the standard frontline
treatment in many jurisdictions for these lymphomas.
Adverse events such as febrile neutropenia and peripheral
neuropathy were similar between both groups. Other
attempts at improving CHOP with the addition of a

novel agent have not been as successful. A phase II1
randomized controlled trial (RCT) compared romidepsin-
CHOP to CHOP alone in 421 untreated PTCL patients
demonstrated that this combination did not result in an
improved PFS or OS but was associated with more grade

3 or 4 treatment-emergent adverse events (TEAESs) such as
thrombocytopenia, neutropenia, anemia and leukopenia.®
Similarly, the addition of alemtuzumab to CHOP did not
improve survival in a cohort of elderly patients due to
excessive toxicity.’

For patients who do have a complete response to frontline
therapy, some centres proceed to consolidation with an
autologous stem cell transplant(ASCT). However, there
is no randomized data to support this approach,, and thus
it has been recommended by experts based mostly on
retrospective cohort comparisons or prospective phase

IT trials.'®!" A recent Dutch nationwide population-based
study identified that in patients age < 65 years of age with
advanced-stage ALK- ALCL, AITL, or PTCL (ALCL,
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35%; AITL, 21%; and PTCL NOS, 44%, respectively),
consolidation with ASCT was associated with an improved
OS (78% vs. 45%) compared with patients receiving
induction chemotherapy only, including in the subgroup
who achieved a complete response (CR) to frontline
therapy (Figure 1)."?
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Figure 1. OS in patients aged <65 years with stage Il to 1V disease.
(A-B) OS in patients with ALCL, AITL, or PTCL NOS treated with or
without consolidation with ASCT after chemotherapy in the first-line
setting, measured in months after the 9-month landmark (LM) (4); Brink
etal 2022

Relapsed/Refractory PTCL

Despite the approaches above, many PTCL patients relapse.
The present approach to treatment of these patients can

be divided into two categories: salvage chemotherapy

with the goal of a stem cell transplant (SCT) (autologous

or allogeneic) or single agent treatment, including the

use of novel agents as part of clinical trials, either with a
palliative intent or more rarely, as bridging with the goal

of potentially reaching an allogeneic SCT in younger, fit
patients. This review will focus on those available single
agents beyond chemotherapy with an emphasis on evolving
novel therapies.

Histone Deacetylase (HDAC) inhibitors

Mutations in epigenetic regulatory genes are common in
AITL and PTCL-NOS, particularly in TET2, DNMT3A,
IDH2 and KMT2D."* Romidepsin is an HDAC inhibitor
derived as a natural product from Chromobacterium
violaceum. It has been investigated as monotherapy in
phase 2 trials of previously treated PTCL patients, at the
dose of 14 mg/m?* on day 1, 8 and 15 of 28 day cycles. One
trial of 47 patients of various PTCL subtypes demonstrated
an overall response rate (ORR) of 38% with a CR rate of
18 %, and median duration of response (DoR) of 8.9 months.
In 2014, other researchers conducted a pivotal phase 2 trial
of 130 patients, demonstrating an ORR of 25% (CR/CRu
15%), with a median PFS of 29 months in those patients
who achieved a CR/Cru > 12 months." Interestingly in this
study, there were long term responders having confirmed/

14

unconfirmed complete response (CR/Cru) who achieved
DoR as long as 48 months, and among AITL patients, the
median DoR was 38 months. Thus, patients achieving a
good response, can stay on romidepsin until progression,
with some clinicians decreasing the dosing frequency to
every 2 weeks. Pre-clinical and early phase studies have
demonstrated synergy between romidepsin and the DNA
methyltransferase inhibitor 5-azacytidine (5-aza).'® A phase
2 trial combining 5-aza

300 mg po daily on days 1 to 14 with romidepsin 14 mg/m?
on days 8, and 15, and 22 on a 35 day cycle in 25 patients
who were treatment naive or who had R/R PTCL
demonstrated an ORR of 61% (CR 48%), and median PFS of
8.0 months. Seventeen patients (68%) had AITL or PTCL
of T-follicular helper (tTFH) cell phenotype and the ORR

in this subgroup was 80% (CR 67%), with a median PFS of
8.9 months vs. 2.3 months for other PTCL subtypes.!” The
most common observed toxicity was myelosuppression
(thrombocytopenia 48%; neutropenia 40%). There is an
ongoing study testing this combination (NCT04747236).

Nanatinostat is an HDACi being studied in EBV-positive
lymphomas, including AITL and PTCL-NOS. A phase
1b/2 study tested the combination of this drug with
valgancyclovir in EBV-positive R/R-lymphoma, including
15 T/NK lymphoma patients. In total 9 of the 15 patients
had a response (60%), 4 of whom had a CR."® The phase
II trial NAVAL-1 testing this combination is currently
ongoing (NCT05011058).

Pralatrexate

Pralatrexate is an intravenous anti-folate with high

affinity for the reduced folate carrier, resulting in higher
internalization and retention in cells than methotrexate.
Pralatrexate is approved in Canada for the treatment

of R/R-PTCL based on data from the PROPEL trial, a
phase 2 international multicenter trial of 109 evaluable
patients demonstrating an ORR of 29% (CR 11%),

median PFS of 3.5 months and DoR of 10.1 months."
Cytopenias and mucositis can be severe, and, as such,
patients must be pre-medicated with vitamin B12, folic
acid and leucovorin. Pralatrexate has also been studied in
combination with romidepsin in a phase 1 trial to determine
the dose-limiting toxicities (DLTs), maximum tolerated
dose, pharmacokinetic profile, and response rates, and the
combination demonstrated an ORR of 71% and CR of 40%
(Figure 2).The most common grade 3 toxicities included
anemia (29%), oral mucositis (14%), thrombocytopenia
(14%), and neutropenia (10%). Five grade 4 toxicities were
observed, including thrombocytopenia (14%), neutropenia
(10%), sepsis (7%), fever (3%), and pneumonia. These
toxicities may limit the applicability of this combination in
R/R PTCL patients.?
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Figure 2. Summary of response rates across study population for patients treated with romidepsin and pralatrexate. (4) Response rates by disease
subtype. (B) Waterfall plot representing the percentage change in tumor growth following treatment depicted by disease subtype. ORR, overall

response rate; TCL, T-cell lymphoma; Amengual et al, 2018

Duvelisib

Duvelisib is an oral dual inhibitor of phosphatidylinositol
3-kinase (PI3K)-6 and PI3K-y that has been well studied
in PTCL patients. It is postulated to inhibit both the
proliferation of lymphoma cells through its inhibition of
PI3K-y, as well as M2 tumour-associated macrophages,
which leads to increased CD8+ cytotoxic T-cell activation.
The phase 2 Primo trial in R/R-PTCL patients has
completed enrollment at the expansion dose of 75 mg twice
daily for two months, followed by 25 mg twice daily. An
interim analysis of the first 78 patients is available and the
results are very encouraging: in patients with a median

of 3 prior lines of therapy, the ORR is 50% and the CR
rate is 32%. Notably, patients with AITL showed a 66.7%
ORR with a 47.6% CR rate.?! Patients did have TEAEs,
leading to 18% of patients discontinuing treatment, with
the most common grade 3 or greater adverse events being
neutropenia (39%), ALT/AST increase (24%/21%)), rash
(7.7%), decrease in lymphocyte count (7.7%) and sepsis
(6.4%). Recently, a phase I trial combined duvelisib with
romidepsin in 64 PTCL patients. Interestingly, the rate of
transaminase elevation was much lower in this study of a
combination compared with the single agent duvelisib.?> An
ORR of 55% (CR 34%) with a median PFS of 6.9 months
in PTCL patients was observed, which is encouraging

in this patient population. A similar study combining
tenalisib, a highly selective PI3K o/y and SIK3 inhibitor
with romidepsin in R/R-PTCL and CTCL patients yielded
promising results, with an ORR of 75% with a CR of 50%
in twelve PTCL patients.?

Valemetostat

Valemetostat is an oral dual inhibitor of the histone
methyltransferases EZH1 and EZH?2, leading to increased
gene expression of pro-apoptotic and tumour suppressor

genes by altering histone methylation. This mechanism
of action is felt to be an important therapeutic approach,
given that epigenetic dysregulation is a hallmark of
T-cell lymphomas. Early data has demonstrated efficacy
in R/R-adult T-cell leukemia/lymphoma?*, and as such a
phase 1 trial was undertaken in R/R-PTCL and ATLL. In
a cohort of forty-five PTCL patients treated with varying
dose regimens, an encouraging ORR rate of 55.6%

and CR rate of 24% was observed, with AITL patients,
specifically, having an observed ORR rate of 70.6%.
Significant side effects included predominantly cytopenias,
dysgeusia and alopecia, but overall valemetostat is a
well-tolerated treatment option.”® The dose selected for
the phase II evaluation was 200 mg/day, and the ongoing
VALENTINE-PTCLOLI study is close to completing
recruitment in R/R-PTCL (NCT04703192).2

Tolinapant

Tolinapant (ASTX660) is a novel oral non-peptidomimetic,
small-molecule antagonist of cellular/X-linked inhibitors
of apoptosis proteins. In the phase II trial, 98 patients
with PTCL (45% PTCL-NOS, 34% AITL) and 51 with
cutaneous T-cell lymphoma (CTCL) received tolinapant
orally at 180 mg/day on Days 1 to 7, and 15 to 22 of a
28-day cycle. Treatment was well tolerated, with the most
common grade >3 adverse events in PTCL patients being
lipase elevation (15%), rash (8%), and amylase elevation
(6%); 2 patients had grade 4 pancreatitis. The ORR for
PTCL patients was 22%, including 9 complete responses
(CRs) and 13 partial responses (PRs). The median PFS
was only 1.8 months with a DoR of 6.5 months. The ORR
in CTCL was 28% including 2 CRs and 12 PRs.”” An
ongoing trial combining tolinapant with oral decitabine/
cedazuridine in R/R-PTCL is currently enrolling patients
[NCT05403450].
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Chimeric Antigen Receptor (CAR) T-cell Therapy

The development of CAR-T therapy in T-cell lymphomas
has been more difficult than in B-cell lymphomas due to
a number of challenges. Firstly, CAR-T therapy leads to
aplasia of normal lymphocytes it is targeting along with
the malignant lymphocytes. Although B-cell aplasia is

a manageable side effect of CD19 directed CAR-T cell
therapy, T-cell aplasia is less tolerable in the long term,
and can lead to life-threatening infections.?® However,
approaches using either transient CAR-T cell expression
or persistence, targeting T-cell subsets, or suicide genes,
could be used to allow for T-cell immune reconstitution.
Secondly, the killing of CAR-expressing cells by each
other, known as fratricide, can undermine the generation
of CAR-T cell products. Possible solutions include gene
editing, knocking out the T-cell receptor on the cell surface,
or using NK cells. Circulating tumor cells can contaminate
leukapheresis products and be transduced with CARs
during manufacturing, and this can be bypassed by using
NK cells or allogeneic T-cells. Finally, identifying targets
uniquely expressed on malignant but not normal T cells
has been challenging. One approach has been to target
molecules expressed by a subpopulation of T cells, or
which are downregulated when T cells are activated. With
this approach, CARs against CD4, CDS5, CD7, CD30,
CD37, CCR4, and the 2 alleles of the T cell receptor beta
chains (TRBC1/TRBC2) have been designed.?® There

are several ongoing early phase clinical trials using both
autologous and allogeneic T-cells, as well as NK cells for
the potential treatment of T-cell lymphomas.

CTX130 is an investigational allogeneic, CRISPR/Cas9
gene-edited, anti-CD70 CAR-T cell therapy that is being
studied in CD70+ R/R T-cell lymphomas. CD70 is a ligand
for CD27 with transient expression on activated lymphocytes
and is highly expressed in many TCLs. The outcomes of 18
patients (8 with PTCL and 10 with CTCL) were recently
presented.” Median lymphoma CD70 expression was 90%.
Responses occurred in PTCL (80% ORR at dose level > 3)
and CTCL (60% ORR at dose level > 3) across disease
compartments (skin, blood, organs and lymph nodes). There
was no graft versus host disease, and there were no DLTs,

no Grade > 3 cytokine release syndrome or immune effector
cell-associated neurotoxicity syndrome. However, 80% of
patients in the higher cell dose cohorts had grade 1-2 CRS,
and 30% grade 1-2 ICANS. Four patients (22%) experienced
a Grade >3 infection. This study is ongoing.

Conclusions and ongoing work

PTCL patients continue to experience poor outcomes, and
despite development of new treatments in the relapsed/
refractory setting, many of these newer agents only offer
short remissions with a palliative intent. The early data
with duvelisib and valemetostat are encouraging and
further results are anticipated. However, it is likely that
larger gains will be achieved with combination therapies,

and the new combinations of romidpesin and duvelisib,

as well as romidepsin and 5-aza seem promising.
Incorporation of these drugs into earlier lines of therapy,
including frontline therapy in non-CD30 positive T-cell
lymphomas needs to be explored more meaningfully in
order to improve outcomes in these patients. An upfront
trial through the North American Lymphoma Intergroup
is ongoing, comparing the addition of either duvelisib or
5-aza to CHOEP in patients < 60 years of age to CHOEP
alone in untreated CD30 negative T-cell lymphomas
(NCT04803201). The development of CAR-T therapy

is in earlier development than in B-cell lymphomas, but
promising results are emerging. Recent data has confirmed
that conducting phase 3 randomized trials is feasible in
patients with T-cell lymphomas and will be needed to
demonstrate that these therapies may lead to more durable
response and improved survival for T-cell lymphoma
patients.
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INTRODUCING

EVUSHELD

EVUSHELD™ (tixagevimab and cilgavimab) is the first and only
anti-SARS-CoV-2 spike protein monoclonal antibody combination
for intramuscular use”

It is indicated for the pre-exposure prophylaxis of COVID-19 in adults and adolescents (212 years of
age weighing at least 40 kg), who have not had a known recent exposure to an individual infected
with SARS-CoV-2 and:
« who are immune compromised and unlikely to mount an adequate immune response to
COVID-19 vaccination or
. for whom COVID-19 vaccination is not recommended.

Pre-exposure prophylaxis with EVUSHELD is not a substitute for vaccination in individuals for whom
COVID-19 vaccination is recommended.

Circulating SARS-CoV-2 viral variants may be associated with resistance to monoclonal antibodies.
Healthcare professionals should routinely review Antiviral Resistance information in the Microbiology
section of the EVUSHELD Product Monograph, in conjunction with literature and local guidelines, for
details regarding specific variants and resistance, which may be updated regularly.

Consult the Product Monograph at https://www.astrazeneca.ca/content/dam/az-ca/
downloads/productinformation/evusheld-product-monograph-en.pdf for more information

on contraindications, warnings, precautions, adverse reactions, drug interactions, dosing, and
conditions of clinical use. The Product Monograph is also available by calling us at 1-800-668-6000.
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