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A new triple threat to CLL
Benjamin L. Lampson and Matthew S. Davids | Dana-Farber Cancer Institute

In this issue of Blood, Rogers et al demonstrate that 3 novel agents approved
for chronic lymphocytic leukemia (CLL), ibrutinib, venetoclax, and obinutuzumab,
can be safely combined at standard doses to create an active, chemotherapy-
free triplet regimen for relapsed or refractory disease.1

Cytotoxic chemotherapy in combination
with an anti-CD20 antibody (known as che-
moimmunotherapy) has been a widely
used treatment for patients with CLL. Each
chemotherapeutic agent was initially de-
veloped as a single drug. Subsequently,
the pioneers of modern CLL therapy
found that chemotherapy drugs with dif-
fering mechanisms of action, such as the
alkylating agent cyclophosphamide and
the nucleoside analog fludarabine, could
be safely given together and had superior
efficacy when given in combination rather
than individually.2 The addition of the
type I anti-CD20 monoclonal antibody
rituximab led to thebirth of thefludarabine-

cyclophosphamide-rituximab (FCR) regi-
men, the first CLL therapy to demonstrate an
overall survival benefit in a randomized trial.3

The CLL field now stands at a similar junc-
ture. Ibrutinib (an inhibitor of Bruton’s
tyrosine kinase [BTK]), venetoclax (an in-
hibitor of the antiapoptotic protein BCL-2),
and obinutuzumab (a type II anti-CD20
monoclonal antibody) have complemen-
tary mechanisms of action and toxicity
profiles (see figure). Moreover, unlike in
the era when combination cytotoxic che-
motherapy was developed, there is
compelling preclinical evidence that the
combination of ibrutinib and venetoclax

could be highly active,4 and early results of
clinical trials of this doublet and of either
agentwith obinutuzumab seempromising.5-7

However, until now, the safety andefficacy of
a triplet combination was unknown. Rogers
et al have provided the first data to begin to
address these questions with early results
from a phase 1 trial of ibrutinib, venetoclax,
and obinutuzumab.

Putting these 3 highly active agents to-
gether raises concerns regarding the
potential for toxicities of tumor lysis syn-
drome (TLS) and neutropenia. To mitigate
the riskof TLS, Rogers et al took the sensible
approach of sequentially introducing the
3 agents, starting with obinutuzumab
monotherapy for 1 cycle, adding ibrutinib
during the second cycle, and then finally
introducing venetoclax in cycle 3. This
approach successfully debulked tumor
burden, thereby lessening the risk for TLS;
no cases of clinical or laboratory TLS were
seen in their study. Starting with obinu-
tuzumab did lead to infusion reactions
in 83% of patients, and one wonders
whether starting the ibrutinib either
before the obinutuzumab or at the
same time might have mitigated this
toxicity while still effectively debulking
the patients’ tumors, as was recently
suggested in an ongoing study.7 An-
other safety concern when combin-
ing obinutuzumab and venetoclax is
neutropenia, but fortunately the rate of
grade $3 neutropenia in the Rogers et al
study was 33% (with no episodes of febrile
neutropenia), which is comparable to the
37% rate reported in a recent compre-
hensive safety analysis of venetoclax
monotherapy.8 Thus, the authors appro-
priately concluded that venetoclax
could be safely administered at the full
400 mg daily dose approved for mono-
therapy, thereby allowing for maximal
dose intensity of the triplet combination.

This 12-patient phase 1 experience with
relatively short follow-up (median, 24.4
months) cannot definitively answer questions
about the efficacy of this triplet compared
with a doublet or monotherapy; however,
the high rate of undetectable minimal
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Ibrutinib, venetoclax, and obinutuzumab independently target 3 pathways critical for the survival of neoplastic B
cells in CLL.
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residual disease in the bone marrow after
14 cycles of therapy (5 [83%] of 6 patients
at the highest dose level, including 3
patients with a concomitant complete
response) certainly merits further inves-
tigation. These tantalizing early results
suggest the possibility that the efficacy of
this triplet therapy may be more than the
sum of its parts. But with highly active
doublet combinations such as ibrutinib-
venetoclax and venetoclax-rituximab also
in the discussion,5,9 it will ultimately take
randomized data in a large number of
patients to demonstrate superiority of a
triplet regimen.

Such studies are now being planned, but
there are several considerations for their
design that are worthy of consideration.
First, as previously mentioned, starting
with the BTK inhibitor before or concur-
rently with the obinutuzumab will likely
decrease the rate of infusion reactions.7

Second, next-generation BTK inhibitors
such as acalabrutinib may have fewer off-
target adverse effects than ibrutinib, an
especially important consideration in a
triplet combination regimen, in which
toxicities from all 3 agents may occur. We
recently launched one such study, the
phase 2 AVO (NCT03580928; Acalab-
rutinib, Venetoclax, and Obinutuzumab
for Initial Therapy of CLL) trial. Regimens
that combine all 3 mechanisms of action
carry the theoretical risk that few unused
drug classes remain for the treatment of
relapsed disease; however, the charac-
teristics of relapsed disease after triplet
therapy are currently unknown. It is
possible that patients who achieve re-
mission with time-limited triplet therapy
can be retreated with the same drugs at
time of relapse and respond again. Al-
ternatively, other active agents such as
phosphoinositide-3-kinase (PI3K) inhibi-
tors could be used. A similar concern was
raised about FCR a decade ago, and yet
it was found that putting the three best
drugs of that era together in the first-line
treatment setting had curative potential
in a subset of CLL patients with low-risk
disease.10 Although an analogous relation-
ship between triplet novel agent therapy
and combination chemoimmunotherapy
remains to be proven, this parallel is within
the realm of possibility.

If the results from this important early
study by Rogers et al are confirmed in
larger numbers of patients, this type
of approach may herald the dawn of a
new era in CLL therapy, in which a fixed-

duration, chemotherapy-free triplet can
safely provide durable disease control in
a diverse array of CLL patients, including
those with high-risk disease.

Conflict-of-interest disclosure:M.S.D. served
as a consultant or advisory board member
for Genentech, Janssen Oncology, Phar-
macyclics, TG Therapeutics, AbbVie, Merck,
AstraZeneca, Verastem, Gilead Sciences, and
Syros Pharmaceuticals; and received research
funding from Genentech, Pharmacyclics, TG
Therapeutics, Verastem,Bristol-Myers Squibb,
Surface Oncology, and MEI Pharma. B.L.L.
declares no competing financial interests. n

REFERENCES
1. Rogers KA, Huang Y, Ruppert AS, et al. Phase

1b study of obinutuzumab, ibrutinib, and
venetoclax in relapsed and refractory chronic
lymphocytic leukemia. Blood. 2018;132(15):
1568-1572.

2. O’Brien SM, Kantarjian HM, Cortes J, et al.
Results of the fludarabine and cyclophos-
phamide combination regimen in chronic
lymphocytic leukemia. J Clin Oncol. 2001;
19(5):1414-1420.

3. Hallek M, Fischer K, Fingerle-Rowson G, et al;
German Chronic Lymphocytic Leukaemia
Study Group. Addition of rituximab to
fludarabine and cyclophosphamide in patients
with chronic lymphocytic leukaemia: a
randomised, open-label, phase 3 trial. Lancet.
2010;376(9747):1164-1174.

4. Deng J, Isik E, Fernandes SM, Brown JR, Letai
A, Davids MS. Bruton’s tyrosine kinase in-
hibition increases BCL-2 dependence and

enhances sensitivity to venetoclax in chronic
lymphocytic leukemia. Leukemia. 2017;
31(10):2075-2084.

5. Hillmen P, Munir T, Rawstron A, et al. Initial
results of ibrutinib plus venetoclax in relapsed,
refractory CLL (Bloodwise TAP CLARITY
Study): high rates of overall response,
complete remission and MRD eradication
after 6 months of combination therapy
[abstract]. Blood. 2017;130(suppl 1).
Abstract 428.

6. Fischer K, Al-Sawaf O, Fink AM, et al.
Venetoclax and obinutuzumab in chronic
lymphocytic leukemia. Blood. 2017;129(19):
2702-2705.

7. Davids MS, Kim HT, Savell A, et al. Initial re-
sults of a phase Ib study of ibrutinib in com-
bination with obinutuzumab in patients with
relapsed or refractory chronic lymphocytic
leukemia [abstract]. Blood. 2017;130(suppl 1).
Abstract 4317.

8. Davids MS, Hallek M, Wierda W, et al.
Comprehensive safety analysis of venetoclax
monotherapy for patients with relapsed/
refractory chronic lymphocytic leukemia
[published online ahead of print 12 June
2018]. Clin Cancer Res. doi:10.1158/1078-
0432.CCR-17-3761.

9. Seymour JF, Kipps TJ, Eichhorst B, et al.
Venetoclax-rituximab in relapsed or refractory
chronic lymphocytic leukemia. N Engl J Med.
2018;378(12):1107-1120.

10. Thompson PA, Tam CS, O’Brien SM, et al.
Fludarabine, cyclophosphamide, and rituximab
treatment achieves long-term disease-free
survival in IGHV-mutated chronic lymphocytic
leukemia. Blood. 2016;127(3):303-309.

DOI 10.1182/blood-2018-08-870808

© 2018 by The American Society of Hematology

THROMBOSIS AND HEMOSTASIS

Comment on Wyseure et al, page 1593

Three strikes to a hemophilic
joint bleed
Ton Lisman | University of Groningen

In this issue of Blood, Wyseure et al identified that defective activation of
thrombin-activatable fibrinolysis inhibitor (TAFI) drives joint bleeding in con-
genital but not acquired hemophilia A.1

Hemophilia A and B are severe bleeding
disorders caused by a congenital or ac-
quired defect in coagulation factor VIII
(FVIII) or FIX. Severe congenital he-
mophilia is characterized by spontaneous
joint and muscle bleeds and bleeding
after invasive procedures. The bleeding
phenotype in patients with acquired
hemophilia is notably different, and
joint bleeds, which are common in the

congenital variant, are rare in acquired
hemophilia.

The question of why hemophiliacs bleed
is somewhat puzzling because activa-
tion of coagulation can proceed in-
dependently of the FVIII/FIX (cofactor
and enzyme) duo. Tissue factor (TF)–
induced coagulation leads to activation
of both FIX and FX (see figure), but it
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