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Hematologic malignancies account for roughly 1.3 million new cases and 665,000 deaths globally each

year, spanning a remarkably diverse group of diseases that include leukemias, lymphomas, and multiple
myeloma (Bray et al., 2024)." However, blood cancer clinical development is among the most dynamic areas
in oncology. Precision medicine, cellular therapies, bispecific antibodies, and sophisticated trial designs have
collectively changed patient possibilities. For biotech and emerging biopharma companies developing novel
blood cancer therapies, the path from an early-stage program to regulatory approval demands an expert-
level understanding of disease biology, complex response assessments, the treatment landscape, and the
operational factors that will determine a program’s success.

Why is Clinical Development in
Hematologic Malignancies Different?

The 5th edition of the WHO Classification of
Haematolymphoid Tumours (WHO-HAEMS5) recognizes
dozens of distinct entities organized around genetic
and molecular features, including 12 families of mature
B-cell neoplasms and 9 families of mature T- and NK-
cell neoplasms (Alaggio et al., 2022).2 This molecular
heterogeneity has serious implications for drug
development. A therapy effective in one molecularly
defined subtype may have no relevance to another,
and disease biology dictates strategy. For example,
the treatment approach for TP53-mutated acute
myeloid leukemia (AML) differs fundamentally from
that for NPM1-mutated disease, just as IGHV-mutated
chronic lymphocytic leukemia (CLL) follows a different

trajectory than IGHV-unmutated disease (Déhner et al.,

2022; Bennett et al., 2023).34
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The growing influence of precision medicine
compounds this complexity across the development
lifecycle. Sponsors can not design a single trial for
“leukemia” or “lymphoma”; they must account for
molecular subtyping, risk stratification, and biomarker-
defined populations from the earliest planning

stages. For sponsors, this diversity means that assay
strategy, companion diagnostic planning, and patient
identification protocols must be built into program
architecture from the outset rather than retrofitted

later. As patient populations become increasingly
segmented, identifying and accessing eligible patients
presents an additional challenge for global development
programs. Non-Hodgkin lymphoma alone, the most
common hematologic malignancy, is projected to

grow to nearly 890,000 annual cases by 2045, and its
incidence correlates strongly with regional development
indices, meaning global programs face uneven patient
distributions (Kuang et al., 2026).5



https://doi.org/10.3322/caac.21834
https://www.nature.com/articles/s41375-022-01620-2
https://pubmed.ncbi.nlm.nih.gov/35797463/
https://pubmed.ncbi.nlm.nih.gov/35797463/
https://pubmed.ncbi.nlm.nih.gov/37422670/
https://pmc.ncbi.nlm.nih.gov/articles/PMC13426179/

Article | Optimizing Clinical Development Success in Hematologic Malignancies

Beyond molecular heterogeneity at diagnosis,
hematologic malignancies are defined by their capacity
to evolve over time in ways that few solid tumors match.
Blood cancers can progress from indolent precursor
conditions to aggressive disease states, undergo
histologic transformation, acquire new molecular
abnormalities through clonal evolution, and develop
resistance to therapies that initially produced durable
responses. Myelodysplastic syndromes can transform
into acute myeloid leukemia; follicular lymphoma can
give rise to diffuse large B-cell lymphoma; and chronic
myeloid leukemia can accelerate through an advanced
phase to blast crisis. These transitions mark disease
worsening and can alter the biology a trial was designed
to target, reshaping the patient population under study
while the study is still underway.

These evolutionary dynamics carry direct consequences
for clinical development. Patient populations may shift
as diseases transform, complicating eligibility criteria,
stratification, and the interpretability of outcomes
across a long-running trial. Endpoint strategy must
account for the possibility that the disease being
measured at follow-up is biologically distinct from

the disease that was treated at enrollment, which can
affect the validity of response assessments and the
durability of survival endpoints. Follow-up requirements
may need to extend well beyond the treatment period
to capture transformations, relapses, and resistance
patterns that emerge months or years later. For
sponsors, these dynamics argue for building flexibility
into long-term development planning. This includes
designing programs that can accommodate evolving
disease biology through adaptive eligibility, longitudinal
biomarker monitoring, and pre-specified plans for
analyzing transformed or resistant subpopulations
rather than treating evolution as an unanticipated
complication.

What Emerging Modalities
Are Reshaping Hematologic
Malignancy Research?

The treatment landscape for blood cancers has been
reshaped by a wave of novel modalities that have
moved from experimental concepts to regulatory
mainstays in under a decade.

worldwide.com | pg 2

Cell Therapies

Several autologous chimeric antigen receptor (CAR)-T
cell products have now received FDA approval,
targeting CD19 in B-cell acute lymphoblastic leukemia
(ALL) and large B-cell lymphoma and BCMA in multiple
myeloma. The clinical impact is substantial: in the
CARTITUDE-1 trial, ciltacabtagene autoleucel produced
a 12-month progression-free response rate of 77% and
an overall response rate of 89% (Berdeja et al., 2021).6
In the ZUMA-1 trial, axicabtagene ciloleucel achieved
an 82% objective response rate in refractory large
B-cell lymphoma (Locke et al,, 2021).” These results
have redefined the treatment ceiling for relapsed and
refractory disease — but they also impose demanding
operational requirements, including leukapheresis
coordination, vein-to-vein time management,
specialized toxicity monitoring for cytokine release
syndrome and neurotoxicity, and complex chemistry,
manufacturing, and controls (CMC) oversight.

Bispecific Antibodies

T-cell-engaging bispecifics have emerged as a

major therapeutic class, with six products approved
across multiple myeloma and lymphoma indications.
Teclistamab, elranatamab, and talquetamab target
BCMA or GPRC5D in relapsed myeloma (Baines et al.,
2024; FDA Elranatamab (Elrexfio) Approval Letter,
2023),2° while mosunetuzumab, glofitamab, and
epcoritamab target CD20 in follicular lymphoma and
diffuse large B-cell lymphoma (Budde et al., 2022;
FDA Accelerated Approval glofitamab-gxbm, 2023).10"
Because bispecifics are off-the-shelf products, they
offer operational advantages over CAR-T. However, they
raise their own execution challenges, including step-
up dosing schedules, inpatient or intensive outpatient
monitoring, and managing cumulative toxicity across
prolonged treatment.

Antibody-Drug Conjugates

ADCs are also gaining ground in hematologic
malignancies. Polatuzumab vedotin combined with
R-CHP became a new first-line standard in diffuse large
B-cell lymphoma after the POLARIX trial demonstrated
a 27% reduction in the risk of progression or death
compared with R-CHOP (Yazdy et al., 2024).?
Loncastuximab tesirine and emerging agents such as
zilovertamab vedotin are expanding the ADC toolkit
(Cami et al., 2021; Berberabe, 2025).1314
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Novel combination strategies that pair these modalities
with each other and with established immunotherapies
are creating a development environment where
sponsors must simultaneously track multiple ongoing
trials and make rapid, evidence-based decisions for
treatment differentiation.

How Are Sponsors Designing Smarter
Hematologic Malignancy Studies?

Endpoint selection in hematologic malignancies is
uniquely challenging because no single measure can
fully capture treatment effect across the diversity of
blood cancers. Unlike many solid tumors, where overall
survival and progression-free survival dominate the
endpoint landscape, blood cancer trials routinely rely
on a combination of clinical, molecular, and survival
endpoints, including complete response rates, molecular
remissions, measurable residual disease (MRD) status,
event-free survival, and overall survival, often within
the same study. The appropriate primary endpoint

for a given trial depends on the disease, its stage, the
mechanism of the therapy under investigation, and

the regulatory pathway being pursued, making early
alignment between endpoint strategy and disease
biology essential.

The growing importance of MRD as both a prognostic
marker and a validated intermediate endpoint
exemplifies this complexity. MRD negativity can

predict long-term outcomes in diseases such as acute
lymphoblastic leukemia and multiple myeloma, and
regulators have signaled willingness to accept MRD-
based endpoints to support accelerated approval.

MRD assessment requires sensitive, standardized, and
disease-specific assays, and its predictive value varies
across disease settings and treatment modalities.
Sponsors must therefore align endpoint strategy early,
with disease biology, regulatory expectations, and
overall study design. This is critical because defaulting to
conventional endpoints may not capture the therapeutic
benefit most relevant to the population being studied.

These endpoint decisions also have downstream
implications for trial execution that extend well beyond
statistical planning. The choice of endpoint shapes
assessment schedules, determining how frequently
patients must be evaluated and what testing must occur
at each visit. Molecular and MRD endpoints impose
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specific laboratory and biomarker testing requirements
(e.g., specialized assays, central laboratories,
standardized sample handling, and stringent quality
controls) that must be operationalized across every
participating site. Endpoints that depend on long-term
outcomes extend follow-up duration, increasing the
operational burden of maintaining patient retention
and data quality over time. Protocols must design data
collection strategies to capture the right measures

at the right intervals without overwhelming sites or
compromising patient experience. For sponsors, these
considerations mean that endpoint selection is not an
isolated statistical decision but one that reverberates
through every operational layer of the trial.

The shift toward biomarker-driven development
changes blood cancer trial design and execution.
Endpoint selection is improving, with MRD emerging

as a validated intermediate endpoint. Blinatumomab
was the first therapy approved on the basis of an MRD
endpoint, after 72-85% of MRD-positive ALL patients
achieved complete MRD response (Jen et al., 2019)."°

In April 2024, the FDA’s Oncologic Drugs Advisory
Committee voted unanimously that MRD-negative
complete response is reasonably likely to predict clinical
benefit in multiple myeloma, paving the way for its use
as a primary endpoint to support accelerated approval
(Serani, 2024)."® A pooled analysis of 11 randomized trials
and 4,773 patients validated MRD-negative complete
response as an intermediate endpoint across multiple
myeloma settings (Shi et al., 2025).”

Biomarker integration and patient segmentation are an
inherent component of AML development. The 2022
European LeukemiaNet recommendations classify AML
into favorable, intermediate, and adverse risk groups
based on molecular markers (Déhner et al., 2022).3
Sponsors must therefore build risk stratification into
eligibility criteria and stratification plans from the start.

In addition, master protocols, platform trials, and
adaptive designs are increasingly used to accelerate
development and maximize signal detection across
biomarker-defined subpopulations. The BeatAML
master trial prospectively enrolled 395 patients and
centrally assigned to genomic subgroups within seven
days, treating 224 patients; patients receiving the
precision approach had a significantly higher overall
survival versus those receiving standard of care (Burd
et al.,, 2020).”® These designs offer significant scientific
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advantages, and require robust data management
infrastructure, experienced clinical teams, and careful
planning of adaptive decision rules. For emerging
biotech sponsors approaching these choices for the
first time, the cost of a poorly executed protocol
revision is high.

What Are the Best Patient
Identification & Enrollment Practices?

Even the most elegantly designed protocol cannot
overcome a fundamental enrollment challenge;
molecularly defined subpopulations in hematologic
malignancies are small. In AML, IDH1 mutations occur
in roughly 8% of patients and IDH2 and TP53 each in
12% of patients (Kayser & Levis, 2023)."° When multiple
trials compete for the same molecularly characterized
patients across overlapping indications, enrollment
becomes a bottleneck.

Best practices begin with site selection grounded in
performance, patient access, and disease-specific
expertise. Specialized academic centers form the
backbone of hematologic malignance research, with the
74 NCl-designated cancer centers seeing a significant
proportion of newly diagnosed cancer patients

annually (NCI-Designated Cancer Centers, 2026).2° For
molecularly defined diseases, pan-network consortia are
vital. The myeloMATCH platform brings together SWOG,
Alliance, ECOG-ACRIN, and the Canadian Cancer Trials
Group within the NCTN, with the goal of enrolling
5,000 newly diagnosed AML and MDS patients through
molecular screening and assignment (SWOG Cancer
Research Network, 2026).2 Working with specialized
hematology centers, building referral networks,
implementing pre-screening programs that identify
eligible patients before a trial opens, and monitoring
enrollment in real time are prerequisites for meeting
milestone commitments in populations with significant,
oftentimes unmet, medical need.

What Can We Learn from
Operational Lessons in Complex
Blood Cancer Programs?

Complex blood cancer programs raise operational
challenges that distinguish them from solid tumor trials.
Site activation and startup must be coordinated across

worldwide.com | pg 4

specialized centers with the infrastructure to support
intensive monitoring, infusion logistics, and complex
safety management. Building strong investigator
relationships is foundational: experienced hematology-
oncology investigators not only drive enrollment but
also influence protocol feasibility, eligibility refinement,
and the scientific credibility of the program.

Complex treatment modalities such as CAR-T, bispecific
antibodies, and novel combinations, are safety intensive
requiring robust medical monitoring capabilities and
well-defined adverse event management pathways.
Cytokine release syndrome, immune effector cell-
associated neurotoxicity syndrome, and prolonged
cytopenias require real-time data review and oversight.
Sponsors need operational partners with experience
scaling these programs, maintaining study momentum
during challenging enrollment periods, and making
evidence-based go/no-go decisions. Data review and
oversight considerations extend beyond traditional
monitoring to include centralized response assessment,
MRD laboratory coordination, and biomarker

data integration.

How Should You Plan for Global
Development Success?

Global development planning must begin early and
build studies with future expansion in mind. Designing
eligibility criteria, endpoint strategies, and operational
frameworks that can scale from proof-of-concept to
registrational studies is far more efficient and cost-
effective than redesigning mid-program. Regulatory
pathways are supporting this. The FDA’s Regenerative
Medicine Advanced Therapy (RMAT) designation has
accelerated, and become a known expedited pathway
for cell and gene therapies including CAR-T products
(FDA Cumulative CBER Regenerative Medicine
Advanced Therapy, 2025).22 In Europe, the EMA’'s PRIME
scheme provides early and proactive support for priority
medicines, though its acceptance rate of roughly 27%
highlights the importance of strong scientific strategy
(EMA Human Medicines Annual Report 2024).23

Regional differences in standard of care add additional
considerations. In frontline multiple myeloma, quadruplet
regimens dominate in Germany, the U.K., and France,
while triplet regimens are more prevalent in the

U.S., Spain, Brazil, and China (Rivolo et al., 2023).24
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These differences complicate the design of global
registrational trials, where control arms must reflect
local standard of care. Sponsors must also contend with
participation disparities. A review of pivotal myeloma
trials found that 100% enrolled patients in high-income
countries, while none enrolled patients from low-
income countries (Fatoki et al., 2022).2> Preparing for
registrational development means anticipating these
regional variations and building a global strategy that
can synchronize multi-country submissions without
sacrificing speed.

What Are the Important Questions to
Ask Before Trial Start?

Site, Operations & Design Strategies:

e Have we selected sites based on high performance,
patient access, and disease expertise?

e Have we developed biomarker and patient
identification strategies early, with assay and
companion diagnostic plans integrated into
program architecture?

* Do we fully understand referral pathways and
patient flow patterns across the specialized
centers we are engaging?

*  Are we designing today’s study with future
registrational development in mind, including
endpoints that can support accelerated
approval pathways?

* Does our strategy support efficient global
expansion, accounting for regional differences in
standard of care and regulatory requirements?

°* Have we identified and mitigated operational
risks before study launch, including
manufacturing logistics, safety monitoring, and
competitive trial density?

Endpoint Selection Strategies:

e Have we selected endpoints that align with
disease biology, treatment setting, and anticipated
regulatory pathways?

°* Have we accounted for disease evolution,
transformation, and treatment resistance in our
long-term development strategy?

e How crowded is the competitive trial landscape
for our target patient population, and how could it
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affect enrollment timelines?

Worldwide’'s Commitment to
Hematologic Malignancy
Clinical Research

Hematologic malignancies represent one of the

most dynamic and complex areas of oncology

research, driven by advances in precision medicine
CAR-T therapies, bispecific antibodies, ADCs, and

novel combination strategies. Success requires deep
therapeutic expertise, robust biomarker strategies,
specialized site networks, and the operational flexibility
to support innovative clinical programs across all stages
of development.

Worldwide Clinical Trials brings this combination to
every hematology-oncology program it supports. With
more than 4,000 professionals operating across 70+
countries, Worldwide delivers therapeutically dedicated
oncology expertise, data-driven site and country
selection, and a flexible service model that adapts to
the needs of development-stage biotechs and emerging
biopharma companies alike. From first-in-human studies
through global registrational trials, Worldwide is built

to support sponsors at every stage of the hematologic
malignancy clinical development journey.

The author would like to acknowledge the contribution
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