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MRD in CLL: some answers,
many questions
Carol Moreno and Alba Mora | Hospital de la Santa Creu I Sant Pau

In this issue of Blood, Wang et al compare the minimal residual disease (MRD)
rate and outcome of patients with CLL treated with continuous ibrutinib plus 6
cycles of rituximab (IR) with that of those treated with FCR (fludarabine, cyclo-
phosphamide and rituximab).1 This study provides comparative data on the use
of MRD in the management of CLL and emphasizes several pressing issues.

Eradicating the tumor is a necessary requi-
site for curing cancer; hence, there is a
need for precise methods of assessing
response to therapy. However, no matter
how thoroughly the remission is con-
firmed, a large proportion of patients
eventually relapse. Routine clinical, labora-
tory, and imaging methods do not cur-
rently detect occult residual tumor, which
is referred as minimal (or, more precisely,
measurable or detectable) residual dis-
ease (MRD). Methods to evaluate MRD
include morphology, flow cytometry (FC),
allele-specific oligonucleotide quantitative
polymerase chain reaction (ASO-qPCR),
droplet digital PCR (ddPCR), next-
generation sequencing (NGS), and cell-
free DNA analysis, each with different sen-
sitivity (see figure).

In 2005, the importance of achieving a
complete response (CR) with “negative”

(unmeasurable) MRD (uMRD) as the goal
of therapy in CLL was proposed.2 With
the advent of chemoimmunotherapy
(CIT) in treating CLL, the relevance of CR
uMRD became more apparent. CIT
(namely, FCR) results in an up to 83%
response rate, with uMRD in 50% of
patients with low-risk CLL, translating
into a longer progression-free survival
(PFS) and overall survival (OS), indepen-
dent of the degree of clinical remission.
Notably, this includes a proportion of
patients who could be considered
“cured.”3,4

In the past decade, treatment of CLL has
dramatically evolved from CIT to targeted
agents: for example the Bruton’s tyrosine
kinase inhibitor (BTKi) ibrutinib. The CR
rate at the beginning of treatment with
ibrutinib is low (,20%) but improves
over time, particularly in patients treated

in the front-line setting, with CR rates
increasing to up 34%. In some cases,
MRD becomes undetectable.5 Wang et
al have conducted sequential analyses of
MRD (at 3, 12, 24, and 36 months) in
young, previously untreated patients with
CLL randomly assigned to receive either
ibrutinib1rituximab (IR) (n 5 354) or FCR
(n 5 175). The proportion of FCR-treated
patients in whom uMRD ,1024 (in blood)
was achieved was much higher than the
proportion of those treated with IR and
was associated with significantly longer
PFS. In the IR arm, patients with detect-
able MRD did not have significantly worse
PFS than those in whom MRD was unde-
tectable; however, PFS was longer in
those with MRD ,1021 compared with
those with MRD levels above that
threshold.

This trial convincingly validates the impor-
tance of achieving uMRD in patients with
CLL treated with FCR. The results
obtained with IR require more nuance, as
wisely indicated by Wang et al. For exam-
ple, the reasons that the clinically signifi-
cant MRD threshold for IR was 1021 are
unclear, although the number of observed
events, methodological problems, and
the difficulties posed by subgroup analysis
could be a factor.

Where do we stand on the role of MRD in
patients with CLL treated with pathway
inhibitors (PIs)? Drawing conclusions on
the role of MRD in patients with CLL
treated with PIs is difficult because of the
lack of randomized studies with uniform
criteria, methodology, and standardized
reporting. Also, in contrast to the analysis
byWang et al, some studies have focused
only on the response rate.5 Needless to
say, further well-designed randomized tri-
als are needed. At the same time, meth-
odological issues (eg, the time and site
at which MRD should be assessed; opti-
mal MRD thresholds [perhaps therapy
related?]; the role of NGS and cell-free
DNA analysis in MRD detection; the
impact of different forms of therapy on
test sensitivity, and uniform reporting)
should be addressed.6

Regarding the goal of therapy, the intro-
duction of ibrutinib in CLL therapy chal-
lenged the CIT-driven paradigm that
achieving deep CR with uMRD is a most
desirable objective. The counter para-
digm is that longer PFS and OS can occur
without eradicating the disease. However,
although ibrutinib-based therapy has
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significantly improved outcomes, no pla-
teaus in PFS have been observed. More-
over, the response rate depends on
treatment modality and schedule. For
example, the addition of obinutuzumab
to ibrutinib induced uMRD in 20% to
60% of patients, which is significantly
higher than the outcome obtained with
IR (below 10% of patients, when all known
precautions for cross-trial comparisons
were applied).7 Importantly, other tar-
geted therapies, such as venetoclax
(a selective inhibitor of BCL2), induced pro-
found clinical remissions with uMRD in a
high proportion of patients across all risk
groups. Also, combinations of targeted
therapies (eg, venetoclax1ibrutinib1anti-
CD20 monoclonal antibodies) have
improved the proportion and quality of
remissions (including uMRD), with a very
long PFS.8,9 If confirmed, these data would
reinforce rather than invalidate the “uMRD
paradigm.”

Finally, to clarify the role of MRD in CLL
management requires international col-
laboration that should include the US
Food and Drug Administration and the
European Medicines Agency as central
partners. Meanwhile, the recommenda-
tion formulated by the International Work-
shop on CLL that MRD-guided therapy
should be restricted to clinical trials
remains sound.10
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JAK/STAT: a pathway
through the maze of PTCL?
Lauren C. Pinter-Brown | Chao Family Comprehensive Cancer Center–
UC Irvine

In this issue of Blood, Moskowitz et al1 report the result of treatment with rux-
olitinib for patients with relapsed/refractory peripheral T-cell lymphoma
(PTCL), demonstrating that the JAK/STAT pathway is clinically relevant in
T-cell lymphoma.

In the hematology-oncology community,
few would argue that some of the biggest
therapeutic disappointments in lymphoid
malignancies are seen in non–mycosis fun-
goides PTCL. The reasons for our slow
advancement in this area are many, includ-
ing the rarity of these disorders, their
extreme heterogeneity, and their geo-
graphic diversity. In the 2017World Health
Organization Classification, there are least
29 different subtypes of PTCL; each a rela-
tive challenge to pathologically categorize
and each a unique entity.2

We are, however, making progress thro-
ugh this maze of PTCL, moving away
from combination chemotherapy regi-
mens that have been borrowed from the
B-cell lymphomas, like cyclophospha-
mide, doxorubicin, vincristine, predni-
sone and ifosfamide, carboplatin,
etoposide, toward lineage-specific che-
motherapy, such as pralatrexate. We are
now using in the front line a drug that tar-
gets an antigen, CD30, found to a variable
degree on PTCL, with improvement in
therapeutic outcome. We use therapies
that rely on T-cell lymphoma’s unique vul-
nerability to epigenetic disruption, such as
the histone deacetylase inhibitors and

hypomethylating agents. In doing so, we
are made aware that the treatment of
PTCL certainly needs to be lineage spe-
cific and will likely become more subtype
specific. There is not a “one-size-fits-all”
for PTCL. Only some subtypes of PTCL
have CD30 overexpression and/or recur-
rent mutations in genes that govern the
epigenome. Certainly, making our way
through this maze will not and has not
been simple and will require learning
more about the malignant T cell and its
vulnerabilities.

Signaling through JAK1 and/or JAK2
within the tumor or its microenvironment
has been commonly reported in PTCL.3

Given the high rate of refractory and
relapsed disease, and the need for more
efficacious therapy, Moskowitz et al con-
ducted a biomarker-driven study of ruxoli-
tinib for the treatment of patients with
relapsed/refractory PTCL in this multicen-
ter, investigator-initiated, phase 2 trial
(#NCT02974647). Ruxolitinib, an oral
agent, is a JAK1/2 inhibitor. Fifty-two
evaluable patients with a variety of PTCLs
were treated with ruxolitinib 20 mg orally
twice daily until either progressive disease
or unacceptable toxicity. Assessments for
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