
I’m a believer in oral disease-modifying therapy for 
SCD; IMR-261, a novel Nrf2 activator, is showing 
promise in hemoglobin F induction in mouse mod-
els and human cells, while ML-0207, a BACH1 in-
hibitor, is another small molecule therapeutic that 
induced hemoglobin F production in vitro, even in 
erythrocytes not responsive to hydroxyurea.

Pairing nicely with these abstracts, like a nice 
stout with a steak, is a poster (abstract 2022) re-
porting the use of machine learning with RNA 
sequencing maps — a platform that is poorly de-
scribed in my limited word count but that can 
enable higher-throughput identification of tran-
scriptional regulators targetable by small molecule 
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My ASH “Mix Tape”: The Best of ASH, Nonmalignant
By Patrick S. EllSworth, MD I Writing about the “best” of ASH, I feel like a teenager again, making mix 

tapes to fill limited pocket space for that custom listening experience on the go. No mix tape had all my fa-

vorite songs, and I can’t possibly claim to have all the “best of ASH” here. Like the magnetic tape with limited 

space, this list will reflect everything from my own tastes and interests, to my mood or the weather, and is 

subject to change. My list includes most of the abstracts presented by Dr. Benjamin Kile during the Best of 

ASH session, with modifications and additions worth checking out, especially ones I didn’t already cover.

xx

The pediatrician in me was excited to see the 
work in severe congenital neutropenia (abstract 
433) showing that SERF1 downregulation enhances 
survival of myeloid precursors affected by proxi-
mal ELANE mutations typically resistant to granu-
locyte colony-stimulating factor (G-CSF). This offers 
a therapeutic target in severe congenital neutrope-
nia for G-CSF–resistant cases.

Anyone who has had the painful experience of 
treating cold-agglutinin disease was pleased to see 
the success of sutimlimab, a C1s antibody, in safely 
increasing hemoglobin and decreasing hemolysis 
in these patients (abstract 349). It will likely cost 
more than my med school student loan balance, 
but it works.

In some lab work that aligns so closely with my 
own interests that I couldn’t help but get excited, 
authors showed the role of SARS-CoV-2 ORF3a-driv-
en externalization of phosphatidylserine as having 
a key role in the endotheliopathy and coagulation 

dysregulation with the virus (abstract 1).
In hemoglobinopathies, Dr. Kile highlighted 

two abstracts involving fetal hemoglobin regu-
lation. The first (abstract 571) reported HIC2 as 
a novel repressor of BCL11A via CRISPR-based 
genetic screens. Another group identified von 
Hippel-Lindau and HIF1α complexes in the oxy-
gen-sensing pathway as regulators of fetal hemo-
globin (abstract 574). In fact, when inhibiting pro-
lyl hydroxylase domain enzymes with roxadustat 
(a clinically available small-molecule therapeutic), 
thereby increasing HIF1α degradation, hemoglobin 
F was successfully increased in erythroblasts. This 
effect was synergistic with hydroxyurea as well, 
giving new mechanistic targets for sickle cell dis-
ease (SCD) and thalassemia therapy.

Other standouts to me were the abstracts featur-
ing IMR-261 (abstract 853) and ML-0207/ASP8731 
(abstract 854). These novel drugs are one part al-
phabet soup and one part hemoglobin F inducers. 

Anyone who has had the painful 
experience of treating cold-agglutinin 
disease was pleased to see the suc-
cess of sutimlimab, a C1s antibody, 
in safely increasing hemoglobin and 
decreasing hemolysis in these pa-

tients (abstract 349). It will likely cost 
more than my med school student 

loan balance, but it works.
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PRESIDENTIAL SYMPOSIUM

You’re a Mean One, Mister p53: Perspectives (and Other 
“Wonderful, Awful Ideas” for Defeating a Molecular 
Villain) From the ASH Presidential Symposium

»»p53, Page 32

By NataSha SzuBEr, MSc, MD I As sure as archetypes of good and evil have pervaded virtually every classic storybook in history, make no mistake that the p53 

mutation has achieved cult status, in hematologic speak, as an undeniable, first-class villain. Be it in the mold of Darth Vader, Voldemort, or in keeping with the holiday 

season, the Grinch...any way you look at it, the p53 anomaly is the harbinger of bad news. And yet in its native state, the TP53 gene located on the short arm of chromo-

some 17 wields the power of tumor suppression, encoding a transcription factor that responds to cellular stresses by regulating cell cycle arrest, apoptosis, senescence, 

and DNA repair mechanisms, essentially safeguarding our DNA from cellular miscreants. It is these protective mechanisms that have earned TP53 the appellation 

“guardian of the genome,” justifying the expected biological devastation observed when this vanguard goes rogue. In fact, TP53 is the most frequently mutated gene in 

human malignancies, not a record most members of the gene world would be particularly proud to hold. From a hematologic standpoint, p53 mutations are present in 

up to 20 percent of patients with myelodysplastic syndromes (MDS) and acute myeloid leukemia (AML) and confer exceedingly poor prognosis. Moreover, harboring 

the p53 mutation predicts resistance to standard-of-care therapies, including allogeneic hematopoietic stem cell transplant, the only potential cure. So how do we as a 

hematology community tackle this molecular villain? Thus far, we’ve approached it as any aspiring hero would, relying on quintessential skills and good-guy dictums: 

know your enemy, know your environment, do your research, and stay focused. Also, it doesn’t hurt to have some powerful armor and gadgets. That’s right, it’s time to 

pull out our jingtinglers, our floofloovers, and our great big electro whocarnio flooks! After all, we are going after a mutation that’s as cuddly as a cactus...

xx

This year’s Presidential Symposium chaired by 
ASH President Dr. Martin Tallman aptly titled “Dawn 
of a New Era – Targeting p53 Mutant Hematologic 
Malignancies,” took place on Tuesday; it was set to 
succeed, and succeeded it did...The fundamental 
themes as Dr. Tallman explained included, “the biol-
ogy of p53, drug development in an effort to restore 
normal p53 function, and active agents targeting p53 
in both acute and chronic hematologic malignancies 
(HMs).” When asked how p53 was selected as the 
topic for the Symposium, he affirmed, “P53 appears 
to be part of a universal pathway which can be per-
turbed to influence tumor cell resistance and poten-
tially restore sensitivity to targeted agents.” He add-
ed, “The identification of effective agents targeting a 
universal pathway may prove to be a major thera-
peutic advance.” The nearly 300 hits returned by the 
search for “TP53” from among this year’s abstracts 
are also, decidedly, a testament to its ever-mounting 
relevance. Dr. Tallman was joined by a valiant team 
of experts who covered the wide range of p53’s mo-
lecular kingdom (we’re talking well beyond Mount 
Crumpit, here). Dr. Carol Prives reviewed normal 
and aberrant structure and function, as well as 
some historical perspectives. She led with what she 
deemed were the “big questions,” including: “What 
are the most important targets and pathways for 
tumor growth and metastasis? Are all p53 mutants 
created equal? Do different hotspot alleles have dif-
ferent unique functions and impact? Can we really 
connect our experimental work to what goes on in 
cancer patients?” She answered these and more, 
and I urge you to go back to her presentation as you 
binge-watch your missed ASH content, as it repre-
sented, at least for me, a veritable masterclass in p53 
biology.

Dr. Guillermina Lozano next presented mecha-
nisms contributing to cancer cell addiction to mu-
tant p53 and introduced therapeutic prospects. Dr. 
Lozano detailed some state-of-the-art techniques 
generated in her laboratory at the MD Anderson 
Cancer Center in order to study p53 mutations, in-
cluding elegant mouse models, CRISPR-based sys-
tems enabling mutant p53 to be turned on and off, 
and single-cell sequencing capturing those early 

responses following mutant p53 deletion. The latter 
ultimately led to identification of the ROS pathway 
and ferroptosis networks as principal mechanisms 
involved in tumor cell death (I believe we all shared 
a real sense of denouement to the story here … un-
daunted scientists: 1, grinchy mutation: nil). She fur-
ther applied these models to rationalize therapeu-
tic opportunities, including MDM2 inhibitors and 
agents converting mutant p53 to wild-type p53.

Finally, Dr. Matthew Davids focused more 
specifically on current therapeutic strategies to 
target p53-mutated HMs. He first outlined the 
primary challenge saying, “TP53-mutated HMs 
represent a major unmet need, as they are rare-
ly sensitive to the conventional cytotoxic chemo-
therapies that can cure other non-TP53–mutated 
HMs.” He also put this into a global perspective, 
acknowledging that TP53 mutant cancer would 
be responsible for the deaths of more than 500 
million people alive today, in the absence of new 
therapeutic advances. Dr. Davids then discussed 
five cardinal therapeutic strategies, which include 
“disease control, targeting downstream of p53, 
combination approaches, immune-based thera-
pies, and restoring wildtype p53 function.” Among 

the take-home points were the tenets that “there 
is no one-size-fits-all approach, and different HMs 
may require different approaches.” Dr. Davids 
cited an example, “In chronic lymphocytic leuke-
mia, single-agent venetoclax can be durably effec-
tive, whereas in AML it is not, and combination 
approaches are needed.” A particularly attractive 
approach to explore prospectively, he imparted, 
would be “combinations of novel compounds that 
can restore wildtype p53 function with agents that 
directly target the pathophysiology of a particular 
HM.” He also offered future directions, listing ex-
ploitation of synthetic lethality, noncoding RNAs, 
and nanomedicine-based therapies as promising 
candidates. Dr. Davids concluded by highlighting 
two key points: the first being that “the recent 
progress therapeutically has been fueled by the el-
egant advances in our understanding of the basic 
science of p53 biology discussed in detail by the 
other speakers in the session,” and the second, 
that “although therapy for p53-mutant HM has im-
proved recently, much work is still to be done, as 
outcomes are far from optimal.”

Dr. Guillermina Lozano delivers her presentation on mechanisms of tumor cell addiction to mutant p53 and therapeutic opportu-
nities during the 2021 Presidential Symposium.
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TNF-α and TGF-β. The other beautifully highlight-
ed clonal heterogeneity in chronic and blast-phase 
disease in serial longitudinal samples, again using 
single-cell mutation analysis with the Tapestri plat-
form. 

Some entities within MPN are scarce as hen’s 
teeth and have historically met the challenge of ac-
ademic neglect. But now, with the ever-improving 
understanding of targets and targeted agents, some 
of these have gained traction. To that end, Dr. Ja-
son Gotlib presented the results of FIGHT-203, the 
phase II study of pemigatinib for myeloid/lymphoid 
neoplasms with fibroblast growth factor receptor 
(FGFR1) rearrangement (abstract 385). FGFR1 is 
a receptor tyrosine kinase on chromosome 8p11. 
Translocation of FGFR1 with one of its 16 translo-
cation partners results in constitutive activation 
of FGFR1. Pemigatinib, which is a kinase inhibitor 
currently FDA approved for FGFR1-mutated chol-
angiocarcinoma, showed 64 to 77 percent complete 
response rates, and 72 to 76 percent complete cy-
togenetic response rates, which thus far remain 
durable. This is all first-of-a-kind in this entity, and 
we hopefully will hear more about this drug in the 

favor of CAR-T until the unex-
pected findings of the BELIN-
DA study were unveiled. The 
study compared tisagenlec-
leucel (tisa-cel) to standard of 
care (platinum-based chemo-
therapy [PCT]) followed by au-
tologous stem cell transplan-
tation in relapsed large cell 
lymphoma. Arm A consisted 
of optional bridging therapy 
followed by lymphodepletion 
and a single tisa-cel infusion 
while arm B was investigator 
choice of PCT regimen fol-
lowed by autologous trans-
plant in responders or a sec-
ond PCT in non-responders. 
Surprisingly, rates of progres-
sive disease (PD) were higher 
in arm A (26%) versus arm B 
(14%); however, CR rate was 

similar in both arms (28%). These unanticipated 
observations create much food for thought as we 

LATE-BREAKING ABSTRACTS

Crème de la Crème of #ASH21: The Late-Breaking Show
By NaSEEMa GaNGat, MBBS I Just as Paris Fashion Week marks the end of fashion month with the elitist showings, the Late-Breaking Abstracts (LBAs) session, 

co-chaired by Drs. Anita Rajasekhar and Alison Loren on Tuesday, December 14, closed out the annual meeting, with celebratory final moments inspiring anew with 

the latest and the very best in hematology. “We chose abstracts that represented excellent science and provide fundamental insights in hematology, were clinically 

relevant to hematologists and their patients, and had the potential to invoke meaningful change in practice,” shared Dr. Rajasekhar. Chimeric antigen receptor 

T-cells (CAR-Ts) in relapsed lymphoma, fitusiran in hemophilia, and clonal hematopoiesis made yet another showing, and for those seeking newness, the session fea-

tured discovery of upstream binding transcription factor tandem duplications (UBTF-TD) in pediatric acute myeloid leukemia (AML). Please read on for a thematic 

synopsis of the six impactful pieces.

Futuristic View on Large 
Cell Lymphoma

The session kicked off with the 
POLARIX study, which compared 
polatuzumab vedotin (CD79b-target-
ed antibody-drug conjugate) in ad-
dition to rituximab, cyclophospha-
mide, doxorubicin, and prednisone 
(pola-R-CHP) to rituximab, cyclo-
phosphamide, doxorubicin, vincris-
tine, and prednisone (R-CHOP) in 
untreated intermediate- and high-
risk large cell lymphoma. Although 
progression-free survival (PFS) was 
superior with pola-R-CHP (2-year 
PFS, 76.7%) versus R-CHOP (70.2%), 
end-of-treatment positron emission 
tomography-computed tomography 
complete response (CR) rate was 
not significantly different with po-
la-R-CHP versus R-CHOP (78.0% vs. 
74.0%; p=0.16). Importantly over-
all survival and toxicity, particularly peripheral 
neuropathy rates, were similar in both treatment 
arms. Is improvement in PFS truly an incremental 
gain? And at what “cost?”

Will CAR-Ts supplant autologous stem cell trans-
plantation as second-line therapy for relapsed or 
refractory large cell lymphoma? Both the ZUMA-
7 and TRANSFORM studies instilled high hopes in »» LATE-BREAKING, Page 41

MYELOID MALIGNANCIES

Where It All Comes Together for Chronic Myeloid Malignancies

»»MYELOID, Page 13

By taNia JaiN, MBBS  I The ASH annual meeting is a boundless scientific gala that can easily put you in 

a state of cognitive dissonance. But the trip back home is the time to allow all you have heard and learned to 

coalesce, and let it sink in. If chronic myeloid diseases are in your wheelhouse, here I will summarize some 

sessions I think would probably interest you. So, whether you attended any of these or still need to catch the 

recordings on the virtual platform, here is a bit of guidance through a few key takeaways.

xx

Let’s start with what interests me the most: 
myeloproliferative neoplasms (MPNs). The oral 
abstract session “Myeloproliferative Syndromes: 
Clinical and Epidemiological: Novel Therapies for 
MPNs and JAK inhibitors for Myelofibrosis,” which 
happened on Sunday, December 12, highlighted the 
latest and greatest on an LSD1 inhibitor (bomedem-
stat) in essential thrombocythemia, as well as PTG-
300 (rusfertide) in polycythemia vera. With the 
recent U.S. Food and Drug Administration (FDA) 
approval of ropeginterferon for polycythemia 
vera, the emergence of these novel therapies could 
be a good problem to have. The Saturday afternoon 
session titled “Myeloproliferative Syndromes: Clin-
ical and Epidemiological: Non-JAK inhibitor Ther-
apies for Myelofibrosis” highlighted additional 
novel agents targeting CD123 (tagraxofusp), TGF-β 
(AVID200), bromodomain and extra-terminal motif 

(pelabresib), and nuclear export (selinexor). All of 
them appear to be marching forward with promis-
ing early results, and time will tell which of these 
will eventually demonstrate improved quality of 
life and better overall survival, while maintaining 
treatment affordability.

Multi-omics single-cell analysis was a big theme 
at #ASH21. In addition to the plenary abstract on 
TP53-mutated MPNs (see my coverage of the ab-
stract on the ASH News Daily website), the oral ab-
stract session titled “Myeloproliferative Syndromes 
and Chronic Myeloid Leukemia: Basic and Trans-
lational I” featured two single-cell analysis–based 
abstracts: One of them delineated mechanisms of 
response in MPNs using interferon, which appears 
to redirect hematopoietic differentiation based on 
underlying mutation status and downregulate key 
pathways implicated in MPN pathogenesis such as 

Dr. Masayuki Umeda presents LBA-4, “Integrated Genomic Analysis Identifies UBTF Tandem Duplications 
As a Subtype-Defining Lesion in Pediatric Acute Myeloid Leukemia.”



Patient 
support 
on a 
fi rst-name 
basis
Meet Daryl.
Daryl enjoys traveling, teaching Sunday school, 
and working with an adult special needs group.

For your patients like Daryl, Takeda Oncology 
Here2Assist™ provides dedicated, personalized 
assistance with coverage support, fi nancial 
assistance, and other helpful resources.

Help your patients discover and connect 
with Takeda Oncology Here2Assist today.

Visit www.Here2Assist.com or call us at 1-844-817-6468.

All trademarks are property of their respective owners.

©2021 Takeda Pharmaceuticals U.S.A., Inc.

All rights reserved.     09/21      USO-XMP-0202



PAGE 6 ASH NEWS DAILY          DECEMBER 2021

»» BEST MALIGNANT, Page 21

Newer therapies 
drive deeper 
responses and 
require a deep 
assessment tool

clonoSEQ® precisely identifies MRD at  
a level of one cell in 1 million* revealing a 
more complete picture of your patient’s 
evolving risk
clonoSEQ is the only FDA-cleared and Medicare-covered assay for  

MRD assessment in patients with chronic lymphocytic leukemia (CLL), 

multiple myeloma or B-cell acute lymphoblastic leukemia (B-ALL).

clonoSEQ.com

Visit booth #2103

* Given sufficient sample input   1. clonoSEQ®. [technical summary]. Seattle, WA. Adaptive Biotechnologies; 2020. https://www.clonoseq.com/technical-summary/ 

clonoSEQ is available as an FDA-cleared in vitro diagnostic (IVD) test service provided by Adaptive Biotechnologies to detect minimal residual disease (MRD) in bone marrow 

from patients with multiple myeloma or B-cell acute lymphoblastic leukemia (B-ALL) and blood or bone marrow from patients with chronic lymphocytic leukemia (CLL). 

clonoSEQ is also available for use in other lymphoid cancers and specimen types as a CLIA-validated laboratory developed test (LDT). For important information about the 

FDA-cleared uses of clonoSEQ including test limitations, please visit clonoSEQ.com/technical-summary. Copyright © 2021 Adaptive Biotechnologies Corp. All rights reserved.

BEST OF ASH: MALIGNANT

And the ASHcademy Award Goes to... Rolling Out the Red Carpet 
for the Best of ASH Malignant Sessions
By NataSha SzuBEr, MSc, MD I The lights dim. The uncomposed hovering of the orchestra pit violins tuning-up dreamily fades. You look to your left, then to 

your right — you’re surrounded by luminaries, ASH-lebrities as they would be (you know, the Meryl Streeps of hematology), and you are starstruck. Ladies and 

gentlemen, welcome to the roundup of the 63rd ASH Annual Meeting “Best of Malignant” Awards ceremony. Your hosts for the Tuesday afternoon premier event 

were none other than Drs. Benjamin Kile and Omar Abdel-Wahab, who reveled in what an exciting year it had been, and this, despite the global pandemic. Emerging 

themes, according to Dr. Abdel-Wahab, included “Practice-changing updates and developments in chimeric antigen receptor-T cell (CAR-T) therapy in B-cell malig-

nancies, advances in understanding and targeting the immune microenvironment, advances in molecularly targeted therapeutics for genetically defined subsets 

of leukemias, and single-cell multi-omics analyses in myeloproliferative neoplasms (MPN).” We’ve rounded out their picks with a few of our (i.e., ASH News Daily’s) 

People’s Choice Award winners, as we celebrate excellence in malignant hematology. So, get comfortable (as comfortable as you can in Louboutin  heels or a narrow-

ly-tailored tux...or if joining virtually, avail yourself to the convenient plushness of your sweatpants), munch on the chips Jimmy Kimmel left under your seats, root 

for your favorites, and enjoy the show!  And the winners are...

From the “Lymphoma” category
• “Greatest potential to shake-up frontline care” 

goes to the POLARIX study (LBA-1) from Dr. Hervé 
Tilly and colleagues, examining the combination 
of CD79b-targeting polatuzumab vedotin, with 
rituximab, cyclophosphamide, doxorubicin, and 
prednisone (pola-R-CHP) versus the current stan-
dard of care (R-CHOP; vincristine [O]) in patients 
with previously untreated diffuse large B-cell lym-
phoma (DLBCL). With pola-R-CHP outperforming 
the latter with a comparably safe toxicity profile, 
could this herald the dethroning of R-CHOP as 
standard frontline in DLBCL? Cue the impassioned 
debates… 

• The Plenary Scientific Session introduced the 
“Most innovative biomarker application” laureate 
(abstract 6), spotlighting the use of circulating tu-
mor DNA as a noninvasive, biopsy-free tool for 
disease detection and monitoring in patients with 
central nervous system lymphoma, filling a major 
unmet need and representing a potential break-
through in diagnosis and management. 

Dr. Omar Abdel-Wahab delivers key themes in malignant 
hematology during the 2021 Best of ASH session on Tues-
day, December 14.

• Two studies received awards for “Outstand-
ing achievements in CAR-T therapy.” ZUMA 7 (ab-
stract 2; back for an encore from the Plenary) and 
TRANSFORM (abstract 91) studied CD19-directed 
CAR-T, respectively axicabtagene ciloleucel and li-
socabtagene maraleucel, versus standard-of-care 
in patients with relapsed/refractory (R/R) DLBCL. 
Dr. Abdel-Wahab explained, “These were both 
randomized, global, multicenter phase III stud-
ies… which rigorously demonstrated benefit of 
CAR-T over standard therapies.” These data “her-
ald a paradigm shift” as per Dr. Frederick Locke of 
ZUMA-7, begging the question, will CAR-T become 
the “new” transplant?

From the “Multiple myeloma” (MM) category
• The theme of CAR-T therapy also prevailed on 

the MM scene. Awards for “Advancements of CAR-T 
therapy in multiple myeloma” were accorded to three 
studies. First, the update of CARTITUDE-1, a phase 

ABSTRACT ACHIEVEMENT AWARDS

Francesco Maura, Receives Joanne Levy Memorial Award
Dr. Francesco Maura, of University of Miami, was presented with the 2021 Joanne Levy, MD, Memorial 

Award for Outstanding Achievement. This award is presented to the ASH Scholar Award recipient with 

the highest-scoring abstract at the ASH annual meeting, as determined by the appointed abstract review-

ers. It honors the memory and legacy of Dr. Joanne Levy, who passed away in 2004. Dr. Levy was a past 

ASH Scholar Award recipient and a respected ASH member. She graduated from Harvard Medical School 

and went on to receive many esteemed awards and honors, including the ASH Junior Faculty Scholar 

Award in 2000. The Joanne Levy Memorial Award is made possible by the Levy family to continue her 

legacy and promote excellence in hematology research. 

Dr. Maura is assistant professor in the myelo-
ma program of the division of hematology at the 
Sylvester Comprehensive Cancer Center of the Uni-
versity of Miami. Dr. Maura expressed his grate-
fulness and elation at receiving this award, “I am 
extremely honored and humbled to receive this 
award. My gratitude extends to our collaborators, 
in particular Eileen Boyle from NYU with whom I 
share the co-first authorship for our study,” he said. 
The receipt of this award, Dr. Maura believes, con-
stitutes an important step for his career as a junior 
independent scientist and “reaffirms the strength 

of our multicenter efforts and the community val-
ue of our investigations,” he added.  

Dr. Maura and colleagues’ oral abstract 325 titled 
“Genomic and Immune Signatures Predict Sustained 
MRD Negativity in Newly Diagnosed Multiple Myelo-
ma Patients Treated With Daratumumab, Carfilzomib, 
Lenalidomide, and Dexamethasone (D-KRd),” (session 
651. Multiple Myeloma and Plasma Cell Dyscrasias: 
Basic and Translational: Immunology) was present-
ed by Dr. Boyle on Saturday, December 11, at the 
Georgia World Congress Center and is now available 
on-demand for virtual meeting registrants. 

Dr. Francesco Maura
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py, suggesting that MRD-guided treatment could 
prove to be a strategy to help prevent acquired 
resistance to therapies. Dr. Alessandra Tedeschi 
presented data on another BTKi-venetoclax com-
bination, zanubrutinib-venetoclax therapy in pa-
tients with treatment naïve CLL with deletion 17p, 
arm D of the phase III SEQUOIA trial (abstract 67). 
There was an overall response rate of 96.8 percent 
in this high-risk group.

For the patients who don’t mind adding anoth-
er pill to the box, what happens when the clock 
runs out? Second-generation covalent BTKis acal-
abrutinib and zanubrutinib have helped mitigate 
some of the off-target side effects of ibrutinib, but 
Dr. O’Brien reminded us that these second-gener-
ation BTKis have mechanisms of resistance similar 
to ibrutinib, namely BTK mutations. Updates on 
two non-covalent inhibitors, pirtabrutinib and MK-
1026 (nemtabrutinib), were presented at this year’s 
meeting (abstracts 391 and 392). Both drugs show 
promising efficacy in heavily pretreated patients 
with CLL/small lymphocytic lymphoma (SLL) who 
had prior resistance to other BTKi with a manage-
able side effect profile. However, a limitation of 
these drugs is that they do not usually clear MRD; 
therefore, continuous therapy is required.

So, what is the answer for frontline treatment? 
Fixed-duration small molecule/antibody combi-
nations? Indefinite single agent BTKi? Is the an-
swer more complicated? Dr. Constantine Tam also 
presented during the Education Program session 
“CLL: Extending Survival,” making the argument 
that a “BTKi is logistically easier and provides 
better coverage against poor prognostic groups, 

CHRONIC LYMPHOCYTIC LEUKEMIA

And Just Like That ... ASH Wraps Up CLL
By aMaNDa BlackMoN, Do, aND ElizaBEth BrEM, MD I  “So, you’re saying it’s forever?” In the past 

decade, there have been exponential improvements in the understanding of chronic lymphocytic leukemia 

(CLL), which has led to novel treatment approaches and increased overall survival – however, patients often 

ask how long treatment will be required and if their disease will ever be cured. 

The current frontline options of indefinite BTKi 
versus time limited therapy with obinutuzum-
ab-venetoclax (GVe) have led to debates regarding 
the best treatment approach, without a true head 
to head comparison.  These novel therapies have 
also left oncologists questioning the role for chemo-
immunotherapy (CIT), which was the standard of 
care for many years. In recent years CIT has been 
used less, but is still considered for select younger, 
fit patients, with mutated IgVH and without TP53 
mutation or deletion(17p), as this is a finite treat-
ment with the goal of a long remission (or even 
cure) without the need for ongoing treatment. 

Dr. Susan O’Brien moderated Sunday’s Edu-
cation Program session on CLL (available on de-
mand) and described the combination small mol-
ecules (with or without antibody) as “the wave of 
the future.” Several abstracts presented this year 
examine such combinations. The use of GVe in the 
frontline setting was previously reported in pa-
tients with CLL with comorbidities (CLL14); howev-
er, data in a more fit population had not yet been 
reported. The International Intergroup GAIA tri-
al (CLL13; abstract 71) addressed frontline use of 
anti-CD20+venetoclax combination therapy com-
pared to CIT in fit patients without TP53 mutation/
deletion. The study had four arms: CIT (fludara-
bine, cyclophosphamide, rituximab [FCR] for those 
≤ 65 years old or bendamustine-rituximab [BR] for 
those older than 65 years), rituximab-venetoclax 

(RV), GVe, and obinutuzumab-venetoclax-ibrutinib 
(GIVe). The time-limited therapies of GVe and GIVe 
provided superior undetectable minimal residu-
al disease (uMRD) rates in peripheral blood at 15 
months compared to CIT (86.5% and 92.2 vs. 52.0% 
with CIT; p<0.0001). The RV arm was not superior 
to CIT in uMRD rates. This may challenge whether 
CIT has a role even in the younger patient popu-
lation described above, since higher uMRD rates 
were seen with GVe and GIVe.  In a similar fashion, 
the two-year update of the phase II Captivate study 
of ibrutinib + venetoclax in treatment naïve CLL 
was presented with the two-year DFS rate in the 
MRD-guided placebo arm remaining at 95 percent. 
This may support the use of fixed duration ibruti-
nib/venetoclax for upfront therapy of CLL.

We continue to see data suggesting that MRD 
testing may also be useful to guide when to stop 
or restart treatments. Dr. Carsten Utoft Niemann  
presented data examining use of MRD to guide 
therapy after venetoclax-ibrutinib in the relapsed 
and refractory setting. Patients who had undetect-
able MRD in blood and bone marrow after 15 cy-
cles of therapy were randomized 1:2 to ibrutinib 
maintenance or treatment cessation; patients who 
became MRD positive re-initiated combination 
therapy. Similar outcomes were seen in patients 
on ibrutinib maintenance compared to observa-
tion (abstract 69). Patients who developed detect-
able MRD were successfully reinitiated on thera- »» CLL, Page 30

Baylor College of Medicine as our Commissioning 
and Digital Editor,” Dr. Bollard said, including that 
part of Dr. Rouce’s role will be to develop and solic-
it invited content such Point/Counterpoint articles, 

SOCIETY NEWS

Blood Advances Update: Drs. Robert Negrin and Catherine 
Bollard Take a Positive View of the Journal’s Future

»»BLOOD ADVANCES, Page 31

As its fifth year of publication draws to a close, Blood Advances has much to celebrate. Its current 

Editor-in-Chief Dr. Robert Negrin has overseen the journal from its landmark debut through several 

successive years of growth, now with an Impact Factor of 6.799. In 2022, incoming Editor-in-Chief Dr. 

Catherine Bollard looks forward to continuing the journal’s trajectory. The two editors shared with ASH 

News Daily their vision for Blood Advances’ future and their reflections on its early successes.

Catherine Bollard, MD Robert Negrin, MD

“I believe Blood Advances has established itself 
as an important new voice,” began Dr. Negrin. “I 
have been particularly gratified that for many 
months, the number of original articles that we re-
ceive exceeds the number that are cascaded from 
Blood, highlighting that our journal is seen as an 
independent publication worthy of many of our au-
thor’s best studies.”

Throughout his tenure, Dr. Negrin has witnessed 
numerous growth areas for hematology and names 
immunotherapy as perhaps the most explosive. 
“This overlaps with basic immunology, immuno-
therapy of cancer, and other diseases,” he said, 
remarking that within Blood Advances, the area of 
cellular immunotherapy has been especially prom-

inent. “We recruited a new Associate Editor, 
Dr. Saar Gill, who has done an excellent job 
expanding our efforts in attracting and pro-
moting papers in this domain.” Dr. Negrin 
also noted that with the recruitment of Dr. 
Bollard, an expert in immunotherapy, the 
editorial board is primed to attract, evaluate, 
and promote the journal as a leader in pub-
lishing important content in this area.

Another of the most visible and well-received 
key areas for the journal has been the publication 
of ASH Clinical Practice Guidelines, and there are 
many other major strengths on the horizon for 
Blood Advances. “We are excited to have recruited 
Dr. Rayne Rouce from Texas Children’s Hospital/
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ASH FOUNDATION

2021 ASH Foundation Run/Walk: Hitting the Pavement in Atlanta
Nearly 1,000 registrants ran or walked their own 3K or 5K route between December 5 and 19, or participated in-person in Atlanta on December 12, 
as part of the 2021 ASH Foundation Run/Walk. This year’s sponsors, runners, walkers, and all of their supporters help the Foundation raise funds 
for the ASH Career Development and Training Fund and the Minority Recruitment Initiative Fund. Below are the results of the race (including clock 
times) and photos of the runners and walkers hitting the pavement on a sunny Sunday morning in Atlanta.

Top Corporate Teams
Team Janssen Oncology (150 participants)
AstraZeneca (100 participants)
Sanofi (55 participants)

3K Results
Women
Page Wilhite (19:13)
Aryn McKee (19:23)
Jacqueline Billet (19:27)

Men
Johnny Chung (19:46)
Juan Torres (22:03)
Mike Mondada (24:52)

The ASH Foundation would like to acknowledge the following for their generous support of the 2021 Run/Walk:

Premier Sponsors:

Lead Sponsor:

5K Results
Women
Julia Snider (20:20) 
Erin Surette (21:02) 
Wendy Johnson(21:14)

Men
Andrew Snyder (16:55) 
Eric Thiele-Orberg (17:50)
Masakazu Konno (17:50)

A fully energized 
group of runnners 

prepares for the 
big race by 

documenting the day.

“Two runners take the time to promote positive vibes on the way to the finish line” “A fully energized 
group of runnners prepares for the big race by documenting the day”

Two runners take the time to promote positive vibes on the way to the finish line.

As the sun rises, participants get together for a big group stretch.

A runner exemplifies the high spirits of the Run/Walk participants.
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GLOBAL UPDATE

Dr. Ho started working with ASH while serving 
as president of the Haematology Society of Austra-
lia and New Zealand (HSANZ) when the two societ-
ies teamed up on Highlights of ASH in Asia-Pacific. 
She found the experience to be “extremely reward-
ing,” working with her ASH counterparts on pro-
graming relevant to Australia, diving into subject 
matter outside her own area of expertise, and, of 
course, connecting with individuals from around 
the world who share her passion for hematology. 
For Dr. Ho, the rewards continued to build when 
she was invited to join the IMC. “One of the most 
rewarding aspects of working for the IMC,” she be-
gan, “is the opportunity to contribute to the Visitor 
Training Program (VTP), which builds hematology 
capacity in low- and middle-income countries by 
providing funding for hematology-related health 
care professionals to receive training in an expert 
center.” Dr. Ho said it was fulfilling to contribute 
to the training of her peers around the world and 
to help them make a real impact in their commu-

nities. As another facet 
to her work with the 
IMC, Dr. Ho chairs the 
Metrics Subcommittee, 
working to evaluate 
how the Society’s in-
ternational programs 
serve the needs of he-
matologists around the 
globe, ensuring the in-
tegrity and robustness 
of these programs. 
Lastly Dr. Ho cited the 
Latin American Train-
ing Program (LATP) Subcommittee, which connects 
hematologists in Latin American communities with 
the high-quality expertise and resources they need. 
“I believe ASH excels in advocacy in real areas of 
need,” she said, “and I feel privileged to be a part of 
a committee involved in this work.”

Dr. Ho believes that training is a core component 

of the IMC’s efforts, and programs such as the VTP, 
LATP, and the Consortium on Newborn Screening 
in Africa keep learning front and center. “The train-
ing programs have the stated aim to build capacity, 
and are undertaken with the goal of “training the 
trainer,” such that the benefits can be ongoing and 
far-reaching,” she explained. “This strategy is very 
different from efforts to improve the capacity of an 
individual, but aims to equip and strengthen that 
individual to bring the benefit to an institution, a 
community, or even a country. It is through these 
expansive goals that ASH maximizes the impact 
on hematology worldwide, not only in the upper 
echelons of scientific achievement, but also in fun-
damental hematologic patient care in disparate re-
gions of the globe.”

In addition to acknowledging this ripple effect 
that individuals can have when they get involved 
in ASH’s global initiatives, Dr. Ho also underscores 
the wealth of friendships she has made within the 
diverse global hematology community. “We have 
the opportunity to play a part in initiatives that 
benefit colleagues in parts of the world that we 
would be unlikely to encounter in our day-to-day 
work — communities with few resources, and for 
which assistance in the form of training programs 
can make a very big difference,” she said. 

Learn more at www.hematology.org/global-      
initiatives.

“Why I Volunteer”: Joy Ho, MBBS (Hons), D.Phil 
(Oxon), FRACP, FRCPA, FFSc(RCPA) — International 
Members Committee
The ASH International Members Committee (IMC) serves as a means through which leaders of hematology 

outside of North America can exchange ideas and provide advice to the Executive Committee on concerns 

about the Society’s scientific and educational programs. The committee’s Vice Chair Dr. Joy Ho connected 

with ASH News Daily to talk about the importance of volunteering, ASH’s impact on the global hematology 

community, and the power anyone can have given the desire to make a difference.

Joy Ho, MBBS

#ASHAIKU
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Not an official event of the 63rd ASH Annual Meeting and Exposition.
This presentation is not sponsored or endorsed by ASH. Not CME-accredited.

Blood. Essential to life, and to our work.. 
Driving innovation is in our blood, so the promise of potential breakthroughs can 
reach our patients.

Join Us for an Industry Theater:
Pfizer’s Leadership Through Science: Driving Innovation in Hematology.
In this program, Pfizer’s Oncology Senior Leadership will discuss scientific innovation to treatment approaches, 
healthcare disparities in hematological malignancies, as well as BCMA-directed approaches in Multiple Myeloma. 
Now available on www.hematology.org/meetings/annual-meeting.

Industry Theater Speakers:

Andy Schmeltz
Global President & General Manager, Pfizer Oncology

Dany Habr, MD
Chief Medical Officer, Pfizer Oncology

Vali Papadimitrakopoulou, MD
Vice President, Head of Clinical Development, 
Global Product Development, Pfizer Oncology

future from subsequent trials. 
Let’s transition now into the world 

of the Philadelphia chromosome–
positive MPN- chronic myeloid leu-
kemia (CML), where imatinib made 
it to the cover of Time magazine in 
May 2001 and led the way for target-
ed therapy. While survival has only 
trended upward from there, with 
most patients enjoying new-normal 
life expectancy, we cannot be any-
where near complacent because re-
lapsed or refractory disease and pro-
gression to acute myeloid leukemia 
is real! In an MPN-exclusive clinic, 
you see it enough to know it’s not 
trivial. Hence, understanding the 
biology of insensitivity to tyrosine 
kinase inhibitors (TKIs), relapse and 
transformation to acute myeloid leu-
kemia needs ongoing exploration. 
At the Saturday oral abstract session 
“Myeloproliferative Syndromes and 
Chronic myeloid Leukemia: Basic 
and Translational,” Dr. Helong Zhao 
presented the role of MS4A3 in dif-
ferentiation, and downregulation 
thereof, in favor of the primitive 
leukemia stem cell state, which is a 
card-carrying member of the “TKI 
insensitive” club. Then, from the 
oral abstract session “Chronic My-
eloid Leukemia: Clinical and Epi-
demiological: Mechanisms of Re-
sistance and Expanded Therapies,” 
there are many highlights, including 
asciminib versus bosutinib after two 
or more prior TKIs (Ascembl study). 
Recall that asciminib is the newest 
kid on the CML block, comes with a 
unique mechanism of binding to the 
myristoyl site of the bcr-abl1 protein 
locking it in an inactive conforma-
tion, and targets both naïve and mu-
tated bcr-abl1 including the scary 
T315I mutation. Vodabatinib and 
olverembatinib are other third-gen-
eration TKIs that have shown en-
couraging early results, albeit not 
targeting the T315I mutation.

Last but by no means least, pro-
gramming in myelodysplastic syn-
dromes (MDS) kicked off via ASH 
Scientific Workshops and Satellite 
Symposia on Friday. All taken togeth-
er, we got coverage of the most cur-
rent and forward-looking schema of 
risks, prognostic stratification, and 
treatment decisions that are becom-
ing more and more personalized. I 
was also intrigued by the Education 
Program session “MDS: Beyond a 
One-Size-Fits-All Approach” (with 
accompanying live Q&A) held on 
Sunday, December 12. It’s probably 
worth emphasizing the “low risk 
but high risk” ideology from Dr. 
Amy DeZern, which goes beyond the 

Revised International Prognostic 
Scoring System (IPSS-R) in prognos-
tication of individual patients and 
does a deep dive into how mutation 
profiling is a key component of this 
kind of risk stratification. The oral 
abstract session “Myelodysplastic 
Syndromes – Clinical and Epidemio-
logical: Treatment of High Risk My-
elodysplastic Syndrome,” covered 
the successes and failures of the 
various clinical trials conducted re-
cently, including pevonedistat, saba-
tolimab, eprenetapopt, venetoclax, 
and others in various combinations 
and line-ups for MDS treatment. 
Each of these comes with a lesson, 
irrespective of the results. For the 

basic and translational scientists, 
the oral session “Myelodysplastic 
Syndromes—Basic and Translation-
al: Clonal Progression and Aber-
rant Erythropoiesis in Splicing Fac-
tor-Mutant MDS” held 
on Saturday, December 
11, provided fundamen-
tal insights into the cell-
type–specific impact 
of SF3B1 mutations on 
hematopoietic differen-
tiation, MDS-RS patho-
genesis, and clonal pro-
gression.

Before I forget, I hope 
you did not forget the 
related poster sessions, 

which cover a vast majority of the 
science that’s presented at the meet-
ing. Until next time!

Dr. Jain indicated no relevant con-
flicts of interest.

Myeloid
»» Page 4

Tania Jain, 
MBBS
Johns Hopkins 
University, 
Baltimore
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Hematocrit In PV

POLYCYTHEMIA VERA

Considering Multiple Cell Types 
in POLYcythemia Vera
Erythrocytosis has long been considered to be the hallmark 
of PV. It is less broadly appreciated that an associated 
increase in circulating leukocytes and/or platelets occurs in 
over half of patients.8,9 The Cytoreductive Therapy in 
Polycythemia Vera (CYTO-PV) study established the benefits 
of reduced Hct, demonstrating that patients with an Hct 
target below 45% had fewer cardiovascular-related events 
than patients with an Hct target between 45% and 50%.5 In 
addition to erythrocytosis, leukocytosis is a common marker 
of aggressive disease biology in MPNs,10 and is an indicator 
of advanced disease in PV.11 Therefore, while it’s clinically 
invaluable to address Hct, it’s also important to be mindful 
of the other signs and symptoms associated with PV, including 
splenomegaly, leukocytosis, and symptom burden.10

Identifying Progressive Leukocytosis
While no prospective trial has been conducted to assess the 
impact of WBC counts on thrombotic risk in PV, over the past 

decade several studies in PV have indicated that leukocytosis 
is associated with vascular complications and adverse 
outcomes.5,6,8,12-21 The 2 classic thrombotic risk factors 
recognized by the NCCN Clinical Practice Guidelines in 
Oncology (NCCN Guidelines®) for MPNs in the United States 
are age and history of thrombosis.22 Along with other disease 
factors, leukocytosis is currently a factor indicating whether 
to implement cytoreductive therapy in otherwise low-risk 
PV patients or to change cytoreductive therapy in high-risk 
patients. This has encouraged some community physicians 
to begin incorporating the management of leukocytosis into 
their treatment of PV.

To standardize clinical practice, it would benefit both 
clinicians and patients to clearly define progressive 
leukocytosis and establish a threshold for leukocytosis,23 

similar to what was established for Hct by the CYTO-PV 
study. Toward that goal, several retrospective analyses 
demonstrated that elevated WBC counts in the range of 
approximately 10 × 109/L to 15 × 109/L increase the patient’s 
thrombotic risk.5,6,8,12-17,19-21 However, it’s also important to 

look at the trend in leukocyte counts over time. For instance, 
if the patient’s leukocyte count starts at 12 × 109/L  and 
remains there, that is different than going from 12 to 15 to 18 
billion cells per liter in a year’s time. In our practice, elevated 
WBCs and/or progressive leukocytosis serve as indications 
for the initiation of cytoreductive therapy or a change in 
cytoreductive therapy to effectively manage the patient’s 
thrombotic risk.

“In our practice, elevated WBCs and/or 
progressive leukocytosis serve as 
indications for the initiation of 
cytoreductive therapy or a change in 
cytoreductive therapy to effectively 
manage the patient’s thrombotic risk.”

Practice Points for PV Management: Avoiding 
Autopilot to Provide Individualized Care
Upon identifying the clinical characteristics of advanced 
disease, an adjustment to the management strategy may be 
warranted. Hydroxyurea (HU) can be effective in many 
patients for several years, but progressive counts or 
symptoms in a subset of patients may be an indication that 
those patients have reached an advanced stage of PV and 
that HU is no longer able to control their disease.24

Furthermore, others will display intolerance to HU, most 
commonly in the form of leg ulcers.25  We don’t yet know what 
aspects of the underlying biology determine the variable 
presentation of these disease characteristics. Frequent 
monitoring and tracking of the complete blood counts and 
other aspects of PV, including splenomegaly, symptoms, and 
history of thrombosis, is thus essential to ensure that 
advanced disease is detected early and the management 
strategy updated accordingly.

Furthermore, it is important to educate the healthcare 
providers such as physician assistants and nurses, as they 
often oversee the care of patients with PV. Patient education 
is also vital to enable patients to be their own advocates and 
form a partnership with healthcare professionals to track 
the efficacy of their disease management strategy.

Finally, the most important factor in the management of PV 
is to appreciate each patient as an individual, not just as an 
amalgamation of cells. We encourage healthcare providers 
to look for additional factors that may help them better assess 
the individual patient by examining the patient for 
splenomegaly and asking about quality of life and symptoms. 
Many times I see that management of the patient with PV is 
put on autopilot. And that needs to be changed. More 
predictive and prognostic factors are in development, but 
judicious use of the ones we have available may provide the 
best possible outcomes for our patients with PV.

“Many times I see that management of 
the patient with PV is put on autopilot. 
And that needs to be changed.”

PAID ADVERTISEMENT PAID ADVERTISEMENT

References: 1. Rumi E, Cazzola M. Blood. 2017;129(6):680-692. 2. Vainchenker W, Kralovics R. Blood. 2017;129(6):667-679. 3. Verstovsek S. Hematology Am Soc Hematol Educ 
Program. 2009;636-642. 4. Passamonti F, Rumi E, Pungolino E, et al. Am J Med. 2004;117(10):755-761. 5. Marchioli R, Finazzi G, Specchia G, et al. N Engl J Med. 2013;368(1):22-
33. 6. Barbui T, Masciulli A, Marfisi MR, et al. Blood. 2015;126(4):560-561. 7. Tefferi A, Vannucchi AM, Barbui T. Blood Cancer J. 2018;8(1):3. 8. Tefferi A, Rumi E, Finazzi G, et al. 
Leukemia. 2013;27(9):1874-1881. 9. Parasuraman S, DiBonaventura M, Reith K, Naim A, Concialdi K, Sarlis NJ. Exp Hematol Oncol. 2016;5:3. 10. Mangaonkar AA, Hoversten KP, 
Gangat N. Expert Rev Hematol. 2018;11(3):247-252. 11. Vannucchi AM. Haematologica. 2017;102(1):18-29. 12. Gangat N, Strand J, Li CY, Wu W, Pardanani A, Tefferi A. Br J 
Haematol. 2007;138(3):354-358. 13. Landolfi R, Di Gennaro L, Barbui T, et al. Blood. 2007;109(6):2446-2452. 14. Caramazza D, Caracciolo C, Barone R, et al. Ann Hematol. 
2009;88(10):967-971. 15. De Stefano VD, Za T, Rossi E, et al. Am J Hematol. 2010;85(2):97-100. 16. Barbui T, Masciulli A, Marfisi MR, et al. Blood. 2013;122(13):2176-2184. 
17. Bonicelli G, Abdulkarim K, Mounier M, et al. Br J Haematol. 2013;160(2):251-254. 18. Kroll MH, Michealis LC, Verstovsek S. Blood Rev. 2015;29(4):215-221. 19. Lim Y, Lee JO, 
Kim SH, et al. Thromb Res. 2015;135(5):846-851. 20. Cerquozzi S, Barraco D, Lasho TL, et al. Blood Cancer J. 2017;7(12):662. 21. Meyer SC, Steinmann E, Lehmann T, et al. Biomed 
Res Int. 2017;2017:9876819. 22. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Myeloproliferative Neoplasms 
V.2.2019. © National Comprehensive Cancer Network, Inc. 2018. All rights reserved. Accessed October 29, 2018. To view the most recent and complete version of the 
guideline, go online to NCCN.org. NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their 
application or use in any way. 23. Verstovsek S, Komrokji RS. Expert Rev Hematol. 2015;8(1):101-113. 24. Nazha A, Khoury JD, Verstovsek S, Daver N. Crit Rev Oncol Hematol. 
2016;105:112-117. 25. Barosi G, Birgegard G, Finazzi G, et al. Br J Haematol. 2010;148(6):961-963. 

Access the full article and view 
video content from Dr Verstovsek 
at ProgressiveLeukocytosis.com

Srdan Verstovsek, MD, PhD
The University of Texas MD 
Anderson Cancer Center
This article, sponsored by Incyte Corporation, 
is based on a paid interview with Srdan 
Verstovsek, MD, PhD, an oncologist at the 
University of Texas MD Anderson Cancer 
Center and professor in the Department of 
Leukemia, conducted on May 21, 2018.

MPN Connect is a trademark of Incyte.
All other trademarks are the property of their respective owners.
© 2018, Incyte Corporation.  MAT-HEM-00093  12/18

Polycythemia vera (PV) is the most prevalent Philadelphia chromosome-negative myeloproliferative 
neoplasm (MPN).1 PV is chronic and is characterized by activating mutations in JAK2, with variable 
presentation and progression of the clinical characteristics of disease.2-4 Cardiovascular events are a 
major concern in PV, with elevated hematocrit (Hct) or white blood cell (WBC) counts increasing the 
risk of thrombosis approximately 4-fold.5,6 Other features of patients with PV include splenomegaly, 
bleeding, and burdensome symptoms.7 Patients with PV also run the risk of progression to 
myelo� brosis or transformation to secondary cancers.7
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POLYCYTHEMIA VERA

Considering Multiple Cell Types 
in POLYcythemia Vera
Erythrocytosis has long been considered to be the hallmark 
of PV. It is less broadly appreciated that an associated 
increase in circulating leukocytes and/or platelets occurs in 
over half of patients.8,9 The Cytoreductive Therapy in 
Polycythemia Vera (CYTO-PV) study established the benefits 
of reduced Hct, demonstrating that patients with an Hct 
target below 45% had fewer cardiovascular-related events 
than patients with an Hct target between 45% and 50%.5 In 
addition to erythrocytosis, leukocytosis is a common marker 
of aggressive disease biology in MPNs,10 and is an indicator 
of advanced disease in PV.11 Therefore, while it’s clinically 
invaluable to address Hct, it’s also important to be mindful 
of the other signs and symptoms associated with PV, including 
splenomegaly, leukocytosis, and symptom burden.10

Identifying Progressive Leukocytosis
While no prospective trial has been conducted to assess the 
impact of WBC counts on thrombotic risk in PV, over the past 

decade several studies in PV have indicated that leukocytosis 
is associated with vascular complications and adverse 
outcomes.5,6,8,12-21 The 2 classic thrombotic risk factors 
recognized by the NCCN Clinical Practice Guidelines in 
Oncology (NCCN Guidelines®) for MPNs in the United States 
are age and history of thrombosis.22 Along with other disease 
factors, leukocytosis is currently a factor indicating whether 
to implement cytoreductive therapy in otherwise low-risk 
PV patients or to change cytoreductive therapy in high-risk 
patients. This has encouraged some community physicians 
to begin incorporating the management of leukocytosis into 
their treatment of PV.

To standardize clinical practice, it would benefit both 
clinicians and patients to clearly define progressive 
leukocytosis and establish a threshold for leukocytosis,23 

similar to what was established for Hct by the CYTO-PV 
study. Toward that goal, several retrospective analyses 
demonstrated that elevated WBC counts in the range of 
approximately 10 × 109/L to 15 × 109/L increase the patient’s 
thrombotic risk.5,6,8,12-17,19-21 However, it’s also important to 

look at the trend in leukocyte counts over time. For instance, 
if the patient’s leukocyte count starts at 12 × 109/L  and 
remains there, that is different than going from 12 to 15 to 18 
billion cells per liter in a year’s time. In our practice, elevated 
WBCs and/or progressive leukocytosis serve as indications 
for the initiation of cytoreductive therapy or a change in 
cytoreductive therapy to effectively manage the patient’s 
thrombotic risk.

“In our practice, elevated WBCs and/or 
progressive leukocytosis serve as 
indications for the initiation of 
cytoreductive therapy or a change in 
cytoreductive therapy to effectively 
manage the patient’s thrombotic risk.”

Practice Points for PV Management: Avoiding 
Autopilot to Provide Individualized Care
Upon identifying the clinical characteristics of advanced 
disease, an adjustment to the management strategy may be 
warranted. Hydroxyurea (HU) can be effective in many 
patients for several years, but progressive counts or 
symptoms in a subset of patients may be an indication that 
those patients have reached an advanced stage of PV and 
that HU is no longer able to control their disease.24

Furthermore, others will display intolerance to HU, most 
commonly in the form of leg ulcers.25  We don’t yet know what 
aspects of the underlying biology determine the variable 
presentation of these disease characteristics. Frequent 
monitoring and tracking of the complete blood counts and 
other aspects of PV, including splenomegaly, symptoms, and 
history of thrombosis, is thus essential to ensure that 
advanced disease is detected early and the management 
strategy updated accordingly.

Furthermore, it is important to educate the healthcare 
providers such as physician assistants and nurses, as they 
often oversee the care of patients with PV. Patient education 
is also vital to enable patients to be their own advocates and 
form a partnership with healthcare professionals to track 
the efficacy of their disease management strategy.

Finally, the most important factor in the management of PV 
is to appreciate each patient as an individual, not just as an 
amalgamation of cells. We encourage healthcare providers 
to look for additional factors that may help them better assess 
the individual patient by examining the patient for 
splenomegaly and asking about quality of life and symptoms. 
Many times I see that management of the patient with PV is 
put on autopilot. And that needs to be changed. More 
predictive and prognostic factors are in development, but 
judicious use of the ones we have available may provide the 
best possible outcomes for our patients with PV.

“Many times I see that management of 
the patient with PV is put on autopilot. 
And that needs to be changed.”
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ASH Announces 2021 Minority Graduate Student 
Abstract Achievement Awards

MINORITY RECRUITMENT INITIATIVE

Daisy Diaz Rohena, BS
MD Anderson Cancer Center
Abstract 2252
Title: Targeting Venetoclax-Resistant CLL By Bcl-XL 
Degradation
605. Molecular Pharmacology and Drug Resistance: 
Lymphoid Neoplasms: Poster II

Mary Figueroa, BS
MD Anderson Cancer Center
Abstract 3331
Title: Cigarette Smoke or Cigarette Condensate Ex-
posure Accelerates Growth of FLT3-ITD AML Mod-
els, Induces Oxidative Stress, and Alters DNA Meth-
ylation
604. Molecular Pharmacology and Drug Resistance: 
Myeloid Neoplasms: Poster III

Marcus Florez, BS
Baylor College of Medicine
Abstract 1098
Title: Bone Marrow Stromal Antigen 2 Facilitates 
Activation of Hematopoietic Stem Cell through the 
Induction of ERK Signaling
506. Hematopoiesis and Stem Cells: Microenviron-
ment: Poster I

Juan Ibarra, MSc
University of Chicago
Abstract 628

The Minority Graduate Student Abstract Achieve-

ment Award is part of the ASH Abstract Achieve-

ment Award program. This award program is 

meant to encourage minority graduate students in 

the field of hematology and is part of the broader 

minority recruitment initiative at ASH, which also 

includes the Minority Medical Student Award Pro-

gram (MMSAP), the Minority Resident Hematol-

ogy Award Program (MRHAP), and the ASH-Har-

old Amos Medical Faculty Development Program 

(ASH-AMFDP) in partnership with the Robert Wood 

Johnson Foundation. The goal of the Minority Grad-

uate Student Abstract Achievement Award is to at-

tract and retain minority PhD students to the field 

of hematology through the ASH annual meeting. 

At this meeting, students will have the opportunity 

to hear the latest advances in hematology-related 

research and interact with ASH leadership, senior 

researchers, and minority physicians, scientists, 

and students. These awards go to select graduate 

students to acknowledge their accomplishments in 

the field of hematology.

Join ASH in congratulating the following win-
ners on their abstracts, all available now on the 
annual meeting platform at annualmeeting.hema-
tology.org.

Title: Type 1 Calreticulin Mutations Differentially Ac-
tivate the IRE1α-XBP1 Pathway of the Unfolded Pro-
tein Response to Drive Myeloproliferative Neoplasms
631. Myeloproliferative Syndromes and Chronic 
Myeloid Leukemia: Basic and Translational II

Taylor Mills, BA
University of Colorado
Abstract 2165
Title: Hematopoietic Stem Cells Undergo Immune 
Training and Constitute a Long-Term Reservoir 
for Hyper-Inflammatory Macrophages in a Mouse 
Model of Chronic Autoimmunity
503. Clonal Hematopoiesis, Aging and Inflamma-
tion: Poster II

Bianca Ulloa, MS
Williams College
Abstract 3268
Title: Definitive Hematopoietic Stem Cells Minimal-
ly Contribute to Embryonic Hematopoiesis
501. Hematopoietic Stem and Progenitor Cells and 
Hematopoiesis: Basic and Translational: Poster III

Zollie White III, BS
University of Virginia
Abstract 936
Title: The Loss of Liver Kinase B1 Accelerates Matu-
ration Time in the Developing Erythrocyte
101. Red Cells and Erythropoiesis, Excluding Iron: 
Poster I

Left, Daisy Diaz Rohena stands beside her award-winning abstract; Right, Taylor Mills presents his award-winning abstract to attendees.

2021 AAAs on the ASH News Daily Website
All this year’s awardees are featured on ASHNewsDaily.org, including the Abstract Achieve-
ment Award and Outstanding Abstract Achievement Award winners. From the “AWARDS” 
drop-down menu, select “Abstract Achievement Awards” for complete listings.
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Bespoke or Off-the-Shelf: A CAR-T Conversation
LYMPHOID MALIGNANCIES

ASH News Daily was fortunate to 
catch up with Yi Lin, MD, PhD, at the 
annual meeting to gather her perspec-
tives on off-the-shelf CAR-Ts. Dr. Lin 
is an associate professor in the Divi-
sion of Hematology and Experimental 
Pathology at the Mayo Clinic in Roch-
ester, Minnesota. She is the medical 
director of the Immune Effector Cell 
Program and chair of the Cell Therapy 
Cross-Disciplinary Group at the Mayo 
Clinic Cancer Center.

ASH News Daily: Please define for 
us what is meant by “off-the-shelf” 
CAR-Ts. And what is the process of manufactur-
ing? Are there pros and cons?

Dr. Yi Lin: Allogeneic engineered immune ef-
fector cells (IECs) have the theoretical advantage of 
using a healthier source of cells that have not been 
negatively affected by tumors or prior therapy com-
pared to autologous IECs. A number of cell sources 
could be used, including cells from healthy donors, 
cord blood, and induced pluripotent stem cells (iP-
SCs). While the total dose number generated from 
a single batch of the allogeneic (allo-) cell source 
can vary depending on the source, this is generally 
high and consistent enough to allow for rapid dos-
ing without manufacturing wait time, which can be 
in the range of a month for current FDA-approved 
autologous CAR-Ts. Many strategies are being test-
ed to find the optimal balance between reducing 
the risk of graft-versus-host disease (GVHD) from 
allo–CAR-T, while still allowing these cells’ expan-
sion and persistence for antitumor effect. Gene ed-
iting to delete or disrupt allo–CAR-T’s native T-cell 
receptor (TCR), such as the TRAC gene, is the most 
common approach to reduce risk of GVHD. 

AND: What is the current status of off-the-
shelf CAR-Ts?

Dr. Lin:  Both off-the-shelf CAR-Ts and CAR natu-
ral killer (NK) cells are being tested in clinical trials. 
Data from three such clinical trials in lymphoma 
were presented by oral presentation at this year’s 
meeting, each using a different technology. ALPHA 
(abstract 3878, n=49) and ALPHA2 (abstract 649, 
n=28) generate allo–CAR-Ts from healthy donors, 
and in addition to the CD19 CAR, use TALEN to dis-
rupt TRAC and CD52. This enables reduction of host 
rejection of the allo–CAR-T by the addition of CD52 
mAb, ALLO-647, to the common lymphodepletion 
(LD) chemotherapy, fludarabine, and cyclophos-
phamide.

PBCAR0191 (abstract 302) uses a proprietary 
gene editing technology that directly inserts the 

At the 2021 ASH Annual Meeting, in the area of chimeric antigen receptor T-cell (CAR-T) therapies, there 

were undeniable standout moments, at the Plenary Scientific Session, among the Late-Breaking Abstracts, 

and throughout the Scientific Program and oral abstracts. From ZUMA-7 to the TRANFORM and BELINDA 

trials, researchers have been busy investigating CAR-T therapy versus autologous stem cell transplantation 

as second-line therapy in relapsed lymphoma. These studies in particular used U.S. Food and Drug Adminis-

tration (FDA) –approved autologous (bespoke) CAR-Ts including axicabtagene ciloleucel (axi-cel), lisocabta-

gene maraleucel (liso-cel), and tisagenlecleucel (tisa-cel). So, as we close the chapter on another annual 

meeting and with such a wealth of new knowledge, a question remains: Considering the manufacturing 

wait times and production failures associated with autologous CAR-Ts, where do off-the-shelf CAR-Ts stand?

Yi Lin, MD, PhD

CD19 CAR into the TCR locus to also 
then disrupt the native TCR expres-
sion. Seventeen patients with lympho-
ma were presented.

FT596 (abstract 823) is an allo-NK 
generated from iPSC also genetical-
ly engineered to express CD19 CAR, 
a non-cleavable CD16, and an IL-15 
receptor. Early results from 25 sub-
jects (12 with FT596 alone and 13 with 
FT596 plus rituximab) were reported. 

As expected, the time from enroll-
ment to cell dosing is within days in 
these studies, and almost all the en-

rolled subjects were able to be dosed. This is in com-
parison to the typical 10 to 20 percent drop-off seen 
from cell collection to dosing on autologous cell ther-
apy studies. In general, early follow-up across these 
studies did not identify any GVHD. Cytokine release 
syndrome and neurotoxicities were mainly grade 1 
and 2. Infections, including grade 3 or higher, were 
high in up to 27 percent of the subjects. Vigilance 
on types and severity of infections are particularly 
important given the significant gene editing and im-
mune suppression using an allo- approach. 

Initial responses are encouraging, with complete 
response (CR) rate in the 40 to 50 percent range across 
studies. However, the ALPHA/ALPHA2 studies with 
the longest median follow-up had similar durable 
CR rates at six months as those seen with autologous 
CD19 CAR-T, at around mid-30 percent. Notably, in 
the PBCAR0191 study, it was seen that increasing LD 
chemotherapy doses significantly increased CAR-T 
expansion and persistence, which was associated 

with increased CR rate. Longer follow-up is needed 
to know the durability of such responses. 

In October 2021, the FDA placed a hold on all Al-
logene studies pending review of a patient treated 
on ALPHA2 who developed aplastic anemia after 
CAR-T infusion and was found to have chromo-
some abnormality in the CAR-T cells. The patient 
had partial response in regard to the lymphoma 
and underwent allo–stem cell transplantation.

AND: In view of pivotal studies presented at 
the annual meeting, what lies in the foreseeable 
future for off-the-shelf CAR-Ts?

Dr. Lin: The randomized, controlled studies of 
the FDA-approved CD19 CAR-T versus autologous 
stem cell transplant in second-line therapy for ag-
gressive lymphoma were definitely among the top 
discussed presentations for lymphoma this year. 
In particular, the ZUMA-7 study met its primary 
endpoint of improved event-free survival with 
axi-cel (abstract 2). FDA review for the use of axi-
cel in second-line therapy is anticipated for April 
2022. Additionally, we also heard new data from 
the ZUMA-12 phase II study where axi-cel was 
used in the first-line setting for patients with high-
risk, aggressive lymphoma, with a 73 percent CR 
(abstract 739). Given the encouraging results for 
the use of autologous CAR-Ts in earlier lines of 
therapy, and the fact that allo–CAR-Ts are still in 
the early phases of clinical testing, it is likely that 
allo–CAR-Ts or allo–CAR-NKs with a good safety 
and efficacy profile will first be positioned in the 
late line of therapy. Thus, it is encouraging that pa-
tients with prior treatment with autologous CAR-
Ts have been treated on these allo–CAR-T and allo–
CAR-NK studies and clinical responses have been 
observed. More experience is needed to under-
stand the impact of mechanisms of relapse from 
autologous CAR-T therapy and thus the likelihood 
of response to subsequent allo-CAR approaches. 
Additionally, repeat cell dosing that is beginning 
to be explored in the current trials appears feasi-
ble and can deepen response.

With all the advances in genetic engineering 
tools and additional information from ongoing tri-
als, it is conceivable that we can overcome the cur-
rent limitations seen with allo–CAR-T and test these 
therapies in the upfront setting in the future.

Dr. Lin indicated no relevant conflicts of interest.

SCENES FROM ATLANTA

Dr. Deepika Darbari accepted the ASH Award for Leadership in Promoting Diversity during the Announcement of Awards session.
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2021 ASH ANNUAL MEETING

As 2021 ASH President Dr. Martin Tallman 
noted, “Drs. Narla, O’Brien, and Stock have been 
dedicated leaders within ASH and represent some 
of the brightest minds in the field of hematology. 
I want to congratulate them on the results of the 
election, and I look forward to their passionate 
work to serve the Society on behalf of our mem-
bers. Under their leadership, the Society will be 
well-positioned to be at the forefront of medical 
education and cutting-edge research, foster a 
strong and competitive workforce, and advocate 
on behalf of hematology patients worldwide.”

 Dr. Narla’s distinguished career spans more 
than 50 years, and he is currently at New York 
Blood Center. In his 
career as a scientist, 
he has made signifi-
cant contributions to 
research focused on 
the pathophysiology 
of inherited and ac-
quired red blood cell 
disorders. His research 
interests include he-
reditary spherocytosis, 
sickle cell disease, thal-
assemias, and malaria. 
He also specializes in 
erythropoiesis with an 
emphasis on ineffective erythropoiesis in myelo-
dysplasia and Diamond-Blackfan anemia. “As an 
immigrant to America,” he shared on a personal 
note, “I have been pursuing a career in hematol-
ogy research with an engineering background for 
50 years almost by accident, but it has been a won-
derful journey. I have a deep appreciation and un-
derstanding of ASH’s mission, and I look forward 
to playing a key role in expanding and revitaliz-
ing hematology training programs to inspire the 

ASH Announces Election of New Leadership
ASH recently announced the election of three new members to its Executive Committee, the governing body 

of the organization, for terms beginning after the annual meeting. Mohandas Narla, DSc, will serve a one-

year term as vice president followed by successive terms as president-elect and president. Sarah H. O’Brien, 

MD, MSc, and Wendy Stock, MD, MA, will each serve four-year terms as councillors.

next generation of clinicians, scientists, and phy-
sician-scientists to pursue careers in hematology.”

 Dr. O’Brien, councillor-elect, is an associate 
professor of pediatrics at the Ohio State University 
College of Medicine, and director of experimental 
therapeutics within the Division of Hematology/
Oncology/Bone Mar-
row Transplant and 
principal investiga-
tor for the Center for 
Child Health Equity 
and Outcomes Re-
search at the Abigail 
Wexner Research In-
stitute at Nationwide 
Children’s Hospital 
in Columbus, Ohio. 
Dr. O’Brien’s research 
interests include the 
evaluation and diag-
nosis of mild bleeding 
disorders, thrombosis 
and thromboprophylaxis, and the intersections 
between hematology and women’s health. An 
active ASH member since 2003, she is currently 
serving as a member of the Blood Advances edi-
torial board and chair of the ASH Awards Review 
Subcommittee. Dr. O’Brien has held various roles 
on ASH Committees and Task Forces to support 
the Society’s quality-related efforts, including 
the Committee on Quality for seven years, the 
Choosing Wisely Task Force, and the ASH Clini-
cal Practice Guideline panels on venous throm-
boembolism (VTE) and von Willebrand Disease 
(VWD), and she previously served as co-director 
and member of the oversight committee for the 
ASH Clinical Research Training Institute (CRTI). 
Dr. O’Brien also served as a member of the ASH 
Scholar Awards Study Section for seven years. Dr. 

O’Brien is an alumnus of the ASH CRTI (2005) and 
recipient of an ASH Scholar Award (2006).

 Dr. Stock, councillor-elect, is a professor of 
medicine; Anjuli Seth 
Nayak professor of 
leukemia research 
at the University of 
Chicago; member, 
Committee on Phar-
macology and Phar-
macogenetics, at the 
University of Chicago 
Biological Sciences 
Division; co-program 
leader, Clinical and 
Experimental Ther-
apeutics, at the Uni-
versity of Chicago 
Comprehensive Cancer Center; and vice-chair, 
Leukemia and Leukemia Correlative Sciences 
Committees, at the Alliance for Clinical Trials 
(NCTN) in Chicago, Illinois. Her research inter-
ests include translational and clinical studies for 
patients with acute lymphoblastic leukemia (ALL) 
and acute myeloid leukemia (AML), with a clini-
cal focus on adolescent and young adult ALL. An 
active ASH member, Dr. Stock is the incoming 
co-director of the ASH Clinical Research Training 
Institute (CRTI) and associate editor of Blood Ad-
vances, a role she’s held for more than five years. 
Dr. Stock also served as vice chair and chair of the 
Scientific Committee on Lymphoid Neoplasia, and 
served key roles to help plan numerous ASH meet-
ings. Dr. Stock also participated in several Society 
training and educational career development pro-
grams and awards study sessions, and served as 
contributing author of the ASH Self-Assessment 
Program for six years. Dr. Stock received an ASH 
Mentor Award in 2020.

We need your help identifying “new blood!” 
ASH seeks a balanced committee member-
ship that mixes bright, enthusiastic people 
with seasoned members interested in help-
ing to lead our Society into the future. The 
Society encourages members to self-nomi-
nate, or recommend a colleague for one or 
more of the various leadership and commit-
tee service roles. Self-nominees are encour-
aged, although not required, to solicit the 
submission of at least one parallel nomina-

tion from a colleague or senior member for 
endorsement. This is especially helpful when 
a new or junior member is being introduced 
into committee service.

The deadline for submitting nominations 
for term year 2023 is May 31, 2022 at 5:00 
p.m. Eastern time. All nominations submit-
ted after the deadline will be maintained in 
the nominations pool for consideration next 
year. Submit all nominations online at www.
hematology.org/nominations/.

Now Accepting Nominations for Leadership and 
Committee Positions

Mohandas Narla, DSc

Sarah H. O’Brien, MD, MSc

Wendy Stock, MD, MA

Don’t You Forget
About (C)Me
As you walk away from the 2021 
ASHAnnual Meeting, don’t forget 
about continuing education (CME) 
credit. Attendees can claim CME 
credit for participation in this year’s 
meeting by completing an online 
evaluation to document your active 
participation. Have your registration 
ID handy; you can pay the $30 pro-
cessing fee online as well. Make sure 
to complete the process by the dead-
line of April 15, 2022.

Visit show.jspargo.com/ash21cme/
cme to get started.
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We solve puzzles 
like our lives depend on it.

TM

dana-farber.org/everywhere

What we 
do here
changes lives
everywhereTM

When we face a deadly opponent like cancer, we keep looking for better solutions. The 
PD-L1 pathway discovery by Gordon Freeman, PhD, showed how the immune system 
can be enabled to attack cancer cells. The application of this learning by Margaret Shipp, 
MD, led to new treatments for Hodgkin lymphoma and a related lymphoid malignancy. 
Combining treatments of the PD-L1 and CTLA-4 pathways, Stephen Hodi, MD, created  
a “double assault” that is effective for melanoma, kidney and other cancers. Building  
one solution on the shoulders of another has fueled the momentum of Dana-Farber  
Cancer Institute for nearly 75 years.

Researcher Gordon Freeman, PhD

Ib/II study of ciltacabtagene auto-
leucel (cilta-cel), a B-cell maturation 
antigen (BCMA)-directed CAR-T, in 
heavily pre-treated patients with R/R 
MM (abstract 549), relayed deep and 
lasting responses after 18 months 
of follow-up. Second, LocoMMotion 
(abstract 550), serving as an indirect 
external control cohort for CARTI-
TUDE-1 and representing the first 
prospective real-world study in this 
subset, disclosed superior outcomes 
with cilta-cel versus standard regi-
mens, highlighting the potential of 
this agent. Finally, the update from 
the phase I CRB-402 study (abstract 
548) assessing a BCMA-targeted 
CAR-T (bb21217) with added PI3K 
inhibitor in multi-treated R/R MM 
subjects, revealed promising results. 
Both efficacy and safety data were 
favorable, supporting the hypothe-
sis that persistence, at least in terms 
of enriched memory-like T cells as-
sociated with bb21217, pays off. 

From the “Leukemia” category
• “Top prospective game-changer 

in pediatric leukemia” was bestowed 
upon a phase II study from the Inter-
fant Network (abstract 361), assess-
ing the impact of adding blinatum-
omab to the Interfant06 backbone in 
infants with newly-diagnosed KM-
T2A-rearranged acute lymphoblas-
tic leukemia (ALL). Dr. Abdel-Wahab 
enthused, “This is an international 
study which might change the par-
adigm of treatment of infants with 
KMT2A-rearranged ALL.”

• Outcomes from the QUAZAR 
AML-001 trial of oral azacitidine 
(AZA) maintenance in acute myeloid 
leukemia (AML; abstract 804) gar-
nered the honor of “Highest achieve-
ment in application of biomarkers, 
molecular markers and minimal re-
sidual disease (MRD),” demonstrat-
ing independent prognostic ramifi-
cations of oral AZA therapy, NPM1 
and FLT3 mutations at diagnosis, 
and MRD status on overall survival.

• “Best special effects exploiting 
phagocytosis” went to the phase I/
II study of AZA coupled with vene-
toclax (VEN) plus magrolimab (Ma-
gro), an anti-CD47 antibody that, as 
authors simplified, “blocks the ‘don’t 
eat me signal’ on macrophages,” 
in older/unfit or high-risk patients 
with AML. This commandeering of 
macrophages to eradicate AML cells 
yielded enhanced responses, even 
in TP53-mutated populations, and 
while still at an early phase of in-
vestigation, this is a combination to 
watch out for.

• “Greatest performance by a tar-
geted therapeutic agent in AML” was 

presented to the phase III AGILE 
trial (abstract 697), which broke 
ground using oral IDH1 inhibition 
(ivosidenib) coupled with AZA in 
subjects with de novo IDH1-mutated 
AML, with remarkable results.

From the “Myeloproliferative Neo-
plasms (MPN) and Myelodysplas-
tic Syndromes (MDS)” categories

• The “Breakthrough star in MDS” 
accolade went to the landmark mo-
lecular international prognosis scor-
ing system (IPSS-M) for MDS (abstract 

61). Leading to the restaging of nearly 
50 percent of patients with MDS, this 
work illuminated the role of select 
mutations in MDS risk stratification, 
endeavoring to become the new stan-
dard for prognostic assessment. 

• The winner for “Best targeted 
takedown of TP53” was the long-term 
follow-up and combined phase II re-
sults of eprenetapopt (APR-246) and 
AZA in patients with TP53-mutat-
ed myeloid malignancies (abstract 
246). This multicenter, international 
study demonstrated favorable toler-

ability and high response rates, of-
fering promise to a population with 
conventionally unfavorable outlook. 

• The “Excellence and pioneering 
in MPN” award was graciously pre-
sented to Dr. Ayalew Tefferi and 
his collaborators for their novel 
“Triple AAA” risk model for essen-
tial thrombocythemia (ET; abstract 
238). While leukocytosis has long 
been recognized as prognostical-
ly deleterious in MPN, this work 

Best Malignant
»» Page 6

»»BEST MALIGNANT, Page 33
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Jeevisha Bajaj, PhD
Dr. Bajaj is an assistant professor at the Univer-

sity of Rochester Medical Center. Her laboratory 
focuses on defining the role of cancer microenvi-
ronment interactions in the progression of aggres-
sive myeloid leukemias. She did her doctoral stud-
ies at the National Center for Biological Sciences, 
Bangalore, where she identified and characterized 
human cervical cancer stem cell populations. As a 
postdoctoral fellow at the University of California, 
San Diego, she worked on determining the function 
of cell-surface signals, as well as RNA-binding pro-
teins, in myeloid leukemias. Her work established 
a critical role for CD98- and Tspan3-mediated ad-
hesive interactions of leukemia cells with their 
microenvironment in cancer initiation and propa-
gation. To comprehensively define the genetic de-
pendencies of aggressive myeloid diseases in their 
physiological environment, she recently carried 
out a genomewide in vivo CRISPR screen using the 
cancer propagating leukemia stem cells. This study 
led to the discovery of several novel genes and pro-
grams essential for myeloid leukemia growth, in-
cluding the double stranded RNA-binding protein 
Staufen 2. The ASH Scholar Award will support 
Dr. Bajaj’s laboratory in determining mechanisms 
by which novel cell surface signals identified from 
the CRISPR screen, that can integrate signals from 
the niche, impact the growth and progression of ag-
gressive myeloid leukemias.

Roger Belizaire, MD, PhD
Dr. Belizaire is an instructor in pathology at the 

Dana-Farber Cancer Institute and Harvard Medical 
School, where he studies oncogenic signaling in 
myeloid neoplasms. He completed his undergrad-
uate studies at Princeton University and earned his 
MD/PhD from the Washington University School of 
Medicine. He completed clinical pathology residen-
cy at the Brigham and Women’s Hospital followed 
by fellowship training in transfusion medicine at 
Harvard Medical School. During his postdoctoral 
fellowship in the laboratory of Benjamin Ebert, he 
studied the oncogenic mechanisms of CBL E3 ubiq-
uitin ligase mutations in myeloid malignancies. 
Using a proteomics-based approached, he charac-
terized the phosphoproteome and CBL interactome 
in CBL-mutant cells. He described hyperactivation 
of a CBL-LYN-PI3K signaling axis and demonstrat-
ed the antiproliferative efficacy of LYN inhibition 
by dasatinib in patient-derived xenograft models 
of CBL-mutant chronic myelomonocytic leukemia 
(CMML). For his Scholar Award, Dr. Belizaire will 
investigate the role of SYK in the oncogenic func-
tion of mutant CBL. In addition, he will explore 
mechanisms of dasatinib resistance and evaluate 
novel combination therapies in models CBL-mu-
tant myeloid malignancies. The Scholar Award will 
provide Dr. Belizaire with the protected time and 
mentorship essential for his success as he builds 

2021 ASH ANNUAL MEETING

Supporting Hematology’s Future: The 2021 ASH Scholar Award
The ASH Scholar Award is the Society’s longest-standing award program and one of the most highly regarded. For almost three decades, ASH has supported hun-

dreds of fellows and junior faculty in both basic and clinical/translational research by providing partial salary or other support during the critical period between 

completion of training and the establishment of one’s independent career. The awards, in the amount of $100,000 for fellows and $150,000 for junior faculty over 

a two- to three-year period, are made possible through grants from the corporate community, individual donors, foundations, and funds committed by the Society. 

(To learn more about the ASH Scholar Award program and other early career investigator awards and training programs, please visit www.hematology.org/awards.)

Dr. Bajaj Dr. Belizaire Dr. Buckley Dr. Chaturvedi Dr. Chonat

his independent research program at the Dana-Far-
ber Cancer Institute.

Shannon Buckley, PhD
Dr. Buckley is an assistant professor in the De-

partment of Genetics, Cell Biology, and Anatomy, at 
University of Nebraska Medical Center, where she 
studies regulation of normal and malignant hema-
topoiesis by ubiquitin proteosome system. She ob-
tained her PhD from the University of Minnesota. 
During her PhD, she studied the role of the micro-
environment in regulating hematopoietic stem cell 
(HSC) self-renewal and maintenance in the lab Dr. 
Catherine Verfailllie. After receiving her PhD, she 
moved to NYU School of Medicine to join the lab 
of Dr. Iannis Aifantis. As a postdoctoral fellow she 
identified novel members of the ubiquitin prote-
asome system that play key roles in pluripotency, 
self-renewal, differentiation, and malignant trans-
formation. The goal of her independent lab is to uti-
lize genomic and proteomic approaches in normal 
and malignant hematopoietic cells to study molec-
ular mechanisms regulating hematopoietic cell fate 
decisions. Her work has demonstrated a key role 
of ubiquitin E3 ligase, UBR5, which is mutated in 
approximately 18 percent of mantle cell lymphoma 
patients in maturation and activation of B cells, and 
her future goal is to decipher the molecular mech-
anisms of UBR5 in hematopoietic malignancies. 
The Scholar Award will enable her to make new in-
sights into mechanisms underlying hematopoietic 
specification and to identify therapeutic targets in 
hematopoietic malignancies for drug discovery. 

Shruti Chaturvedi, MBBS, MS
Dr. Chaturvedi is an assistant professor of he-

matology at Johns Hopkins University where she 
specializes in thrombotic microangiopathies. She 
earned her medical degree from the University of 
Delhi, India, and completed a residency in Internal 
Medicine at the Cleveland Clinic where she trained 
with Dr. Keith McCrae. She subsequently completed 
a fellowship in hematology/oncology from Vander-
bilt University where she studied sickle cell disease 
(SCD) under Dr. Michael DeBaun. At Johns Hopkins, 
she works with Dr. Robert Brodsky on the role of 
complement antiphospholipid syndrome (APS). 
She presented their work establishing the role of 
complement activation in APS and catastrophic 
APS at the 2019 ASH Annual Meeting Plenary Scien-

tific Session, and this has established the rationale 
for trials of complement inhibition for catastrophic 
APS. Dr. Chaturvedi’s lab also studies the long-term 
sequelae of thrombocytopenic purpura (TTP). Her 
studies revealed that TTP survivors are at high risk 
of stroke associated with low ADAMTS13 activity in 
clinical remission. For her Scholar Award project, 
she will prospectively evaluate whether silent cere-
bral infarction during TTP remission leads to cog-
nitive impairment and future stroke, and its impact 
on quality of life. She will also evaluate the role of 
remission ADAMTS13 as a biomarker for neuro-
vascular injury in TTP survivors. She is honored to 
receive the Scholar Award, which will provide crit-
ical support to establish her independent research 
career.

Satheesh Chonat, MD
Dr. Chonat is a physician-scientist and assistant 

professor at Emory University School of Medicine 
and Children’s Healthcare of Atlanta. After gradu-
ating from medical school in India, he trained in 
pediatric medicine at Cambridge University, En-
gland, and Michigan State University. During his 
fellowship training in hematology and oncology at 
Cincinnati Children’s Hospital Medical Center, un-
der the guidance of Dr. Theodosia Kalfa, his work 
helped identify the role of NADPH oxidases in car-
diac pathology in a mouse model of SC. Addition-
ally, he characterized the biochemical, rheological, 
and genomic correlation of patient phenotypes 
with red blood cell (RBC) membrane disorders. Un-
der the guidance of Drs. Sean Stowell and Clinton 
Joiner, Dr. Chonat’s lab at Emory University now fo-
cuses on leveraging pre-clinical animal models and 
patient samples to explore the cellular mechanics 
and effects of complement dysregulation in SCD, 
with the goal of translating laboratory research to 
the bedside. His work has so far identified poten-
tial mechanisms as to why some patients and mice 
with SCD may have an increased tendency to un-
dergo hyperhemolysis and acute organ injury. In 
the clinic, he specializes in caring for patients with 
RBC disorders, hemolytic anemias, and thrombotic 
microangiopathies. Dr. Chonat is honored to have 
been chosen to receive the ASH Scholar Award, 
which will allow him to further his research and 
establish himself as an independent investigator.

»» ASH SCHOLARS, Page 34
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KRT-232 is an investigational agent and has not been approved for any indication by the 
United States Food and Drug Administration (US FDA) or any other regulatory agency. 
Its safety and effi  cacy have not been established by any agency.

Trial Sponsor

2:1 Randomization
Patients with TP53WT

primary or secondary 
MF who are relapsed 
or refractory to JAK 
inhibitor treatment

(n=282)

Arm 1: KRT-232 240mg
7d ON 21d OFF 28-day cycles (n=188)

Arm 2: Best Available Therapy*
in 28-day cycle (n=94)

*Best available therapy options include 
hydroxyurea, chemotherapy, or supportive 
care. JAK inhibitors are excluded.

BOREAS  
NCT03662126 investigational

Myelofi brosis Relapsed/
Refractory to JAK Inhibitors

A Phase 3 Randomized, Controlled, Open-Label Study of 
KRT-232 in Adult Patients with Primary Myelofi brosis (PMF), 
Post Polycythemia Vera MF (Post-PV-MF) or Post Essential 
Thrombocythemia MF (Post-ET-MF) who are Relapsed 
or Refractory to Janus Kinase (JAK) Inhibitor Treatment

NOW ENROLLING

KEY INCLUSION CRITERIA

• Adults 18 years and older with confi rmed 
diagnosis of primary or secondary MF 
and symptomatic disease

• Intermediate- or high-risk defi ned 
by DIPSS

• Patients with wild-type p53 by central 
laboratory testing

• Relapsed or refractory to prior treatment 
with an approved JAK inhibitor

• ECOG performance status ≤2

Enroll your patient today!
To learn more about this global trial 
visit clinicaltrials.gov or boreas-trial.com 
email boreas-trial@kartosthera.com

KEY EXCLUSION CRITERIA

• Prior MDM2 inhibitor therapy 
or p53-directed therapy

• Prior splenectomy or splenic irradiation 
within 3 months prior to randomization

• History of major hemorrhage 
or intracranial hemorrhage within 
6 months prior to randomization

• Prior allogeneic stem-cell transplant or 
plans for allogeneic stem cell transplant

If these key eligibility criteria are met, your 
patient may be eligible to participate in this 
clinical study. Additional eligibility criteria 
must be met and can only be assessed 
by a study investigator.

Abbreviations: BAT, Best Available 
Therapy; DIPSS, Dynamic International 
Prognostic Scoring System; ECOG, 
Eastern Cooperative Oncology Group; 
JAK, Janus kinase; MDM2, murine 
double minute 2.

KRT-232 is a potent, selective, orally 
available MDM2 inhibitor. MDM2 
is a key negative regulator of the 
tumor suppressor protein p53, which 
is the master regulator of cell death. 
MDM2 is overexpressed in CD34+ 
myeloid cells of MF patients and 
elevated MDM2 levels can reduce 
p53 activity causing the proliferation 
of CD34+ cancer cells. Inhibiting the 
MDM2 protein restores p53 function 
resulting in apoptosis of malignant 
CD34+ cancer cells.

ABSTRACT ACHIEVEMENT AWARDS

Dr. Ludington was a postdoctoral 
fellow in the Division of Hemostasis 
and Thrombosis at Beth Israel Dea-
coness Medical Center when he be-
gan to work on this abstract and is 
currently resident physician in the 
Department of Pathology and Lab-
oratory Medicine at Tufts Medical 
Center. Upon receiving this award, 
Dr. Ludington expressed surprise 
and a felt supported by the communi-
ty, saying, “I was certainly surprised 
when I heard the news. It was vali-
dating that experts find the work to 
be so compelling.” Indicating the im-
portance of collaboration, he added, 
“More than anything, I felt incredibly 
proud to receive that kind of recogni-
tion, not only for myself, but for my 
PI Sol Schulman, the entire Shulman 

Mary Rodes Gibson Memorial Award Recognizes 
Outstanding Trainee Abstract
Jacob Ludington, MD, PhD, of Tufts 

Medical Center, has been presented 

with the 2021 Mary Rodes Gibson 

Memorial Award in Hemostasis and 

Thrombosis. This honor, which is 

part of the Outstanding Abstract 

Achievement Award program, is 

granted to a trainee who is the first 

author and presenter of the high-

est-scoring abstract submitted in the 

field of hemostasis and thrombosis. 

It is made possible by the Mary 

Rodes Gibson Hemostasis-Throm-

bosis Foundation to continue the 

legacy of Mary Rodes Gibson, who 

lived with severe, type 3 von Wille-

brand disease. 

Dr. Ludington delivers plenary abstract 1 
in Atlanta. 

lab, Schwartz lab, and everyone else 
who contributed to the project.” Dr. 
Ludington is excited about the pos-
itive impact the award will have on 
his professional career path. 

Dr. Ludington presented his ab-

stract titled “SARS-CoV-2 Ion Channel 
ORF3a Enables TMEM16F-Dependent 
Phosphatidylserine Externalization 
to Augment Procoagulant Activity 
of the Tenase and Prothrombinase 
Complexes” (abstract 1) on Sunday, 

December 12, during the Plenary Sci-
entific Session. 

Learn more about ASH award pro-
grams, including abstract achieve-
ment awards, at www.hematology.
org/awards. 
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Second Primary Malignancies: Other malignancies (10%), including 
non-skin carcinomas (4%), occurred among the 1,476 patients who 
received IMBRUVICA® in clinical trials. The most frequent second 
primary malignancy was non-melanoma skin cancer (6%).

Tumor Lysis Syndrome: Tumor lysis syndrome has been 
infrequently reported with IMBRUVICA®. Assess the baseline risk 
(e.g., high tumor burden) and take appropriate precautions.

Monitor patients closely and treat as appropriate.

Embryo-Fetal Toxicity: Based on � ndings in animals, IMBRUVICA®

can cause fetal harm when administered to a pregnant woman. 
Advise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception 
during treatment with IMBRUVICA® and for 1 month after the last 
dose. Advise males with female partners of reproductive potential 
to use effective contraception during the same time period.

ADVERSE REACTIONS
The most common adverse reactions (≥30%) in patients 
with B-cell malignancies (MCL, CLL/SLL, WM and MZL) were 
thrombocytopenia (54.5%)*, diarrhea (43.8%), fatigue (39.1%), 
musculoskeletal pain (38.8%), neutropenia (38.6%)*, rash (35.8%), 
anemia (35.0%)*, and bruising (32.0%).

The most common Grade ≥ 3 adverse reactions (≥5%) in patients 
with B-cell malignancies (MCL, CLL/SLL, WM and MZL) were 
neutropenia (20.7%)*, thrombocytopenia (13.6%)*, pneumonia 
(8.2%), and hypertension (8.0%).

Approximately 9% (CLL/SLL), 14% (MCL), 14% (WM) and 10% 
(MZL) of patients had a dose reduction due to adverse reactions. 

Approximately 4-10% (CLL/SLL), 9% (MCL), and 7% (WM [5%] and 
MZL [13%]) of patients discontinued due to adverse reactions. 
* Treatment-emergent decreases (all grades) were based on laboratory 
measurements.

DRUG INTERACTIONS
CYP3A Inhibitors: Co-administration of IMBRUVICA® with strong 
or moderate CYP3A inhibitors may increase ibrutinib plasma 
concentrations. Dose modi� cations of IMBRUVICA® may be 
recommended when used concomitantly with posaconazole, 
voriconazole, and moderate CYP3A inhibitors. Avoid concomitant 
use of other strong CYP3A inhibitors. Interrupt IMBRUVICA® if 
strong inhibitors are used short-term (e.g., for ≤ 7 days). See dose 
modi� cation guidelines in USPI sections 2.3 and 7.1.

CYP3A Inducers: Avoid coadministration with strong CYP3A inducers.

SPECIFIC POPULATIONS
Hepatic Impairment (based on Child-Pugh criteria): Avoid use 
of IMBRUVICA® in patients with severe hepatic impairment. In 
patients with mild or moderate impairment, reduce recommended 
IMBRUVICA® dose and monitor more frequently for adverse 
reactions of IMBRUVICA®.

Please see Brief Summary on the following pages.

IMPORTANT SAFETY INFORMATION 
WARNINGS AND PRECAUTIONS
Hemorrhage: Fatal bleeding events have occurred in patients 
who received IMBRUVICA®. Major hemorrhage (≥ Grade 3, 
serious, or any central nervous system events; e.g., intracranial 
hemorrhage [including subdural hematoma], gastrointestinal 
bleeding, hematuria, and post procedural hemorrhage) occurred in 
4% of patients, with fatalities occurring in 0.4% of 2,838 patients 
who received IMBRUVICA® in 27 clinical trials. Bleeding events of 
any grade including bruising and petechiae occurred in 39%, and 
excluding bruising and petechiae occurred in 23% of patients who 
received IMBRUVICA®, respectively.

The mechanism for the bleeding events is not well understood.

Use of either anticoagulant or antiplatelet agents concomitantly 
with IMBRUVICA® increases the risk of major hemorrhage. Across 
clinical trials, 3.1% of 2,838 patients who received IMBRUVICA®

without antiplatelet or anticoagulant therapy experienced major 
hemorrhage. The addition of antiplatelet therapy with or without 
anticoagulant therapy increased this percentage to 4.4%, and the 
addition of anticoagulant therapy with or without antiplatelet therapy 
increased this percentage to 6.1%. Consider the risks and bene� ts 
of anticoagulant or antiplatelet therapy when co-administered with 
IMBRUVICA®. Monitor for signs and symptoms of bleeding.

Consider the bene� t-risk of withholding IMBRUVICA® for at least 3 
to 7 days pre- and post-surgery depending upon the type of surgery 
and the risk of bleeding.

Infections: Fatal and non-fatal infections (including bacterial, viral, 
or fungal) have occurred with IMBRUVICA® therapy. Grade 3 or 
greater infections occurred in 21% of 1,476 patients who received 
IMBRUVICA® in clinical trials. Cases of progressive multifocal 
leukoencephalopathy (PML) and Pneumocystis jirovecii pneumonia 
(PJP) have occurred in patients treated with IMBRUVICA®. Consider 
prophylaxis according to standard of care in patients who are at 
increased risk for opportunistic infections.

Monitor and evaluate patients for fever and infections and treat 
appropriately.

Cytopenias: In 645 patients with B-cell malignancies who received 
IMBRUVICA® as a single agent, grade 3 or 4 neutropenia occurred 
in 23% of patients, grade 3 or 4 thrombocytopenia in 8% and grade 
3 or 4 anemia in 3%, based on laboratory measurements.

Monitor complete blood counts monthly.

Cardiac Arrhythmias and Cardiac Failure: Fatal and serious 
cardiac arrhythmias and cardiac failure have occurred with 
IMBRUVICA®. Grade 3 or greater ventricular tachyarrhythmias 
occurred in 0.2% of patients, Grade 3 or greater atrial � brillation 
and atrial � utter occurred in 4%, and Grade 3 or greater cardiac 
failure occurred in 1% of 1,476 patients who received IMBRUVICA®

in clinical trials. These events have occurred particularly in patients 
with cardiac risk factors, hypertension, acute infections, and a 
previous history of cardiac arrhythmias.

At baseline and then periodically, monitor patients clinically 
for cardiac arrhythmias and cardiac failure. Obtain an ECG for 
patients who develop arrhythmic symptoms (e.g., palpitations, 
lightheadedness, syncope, chest pain) or new onset dyspnea. 
Manage cardiac arrhythmias and cardiac failure appropriately, and if 
it persists, consider the risks and bene� ts of IMBRUVICA® treatment 
and follow dose modi� cation guidelines.

Hypertension: Hypertension occurred in 19% of 1,476 patients 
who received IMBRUVICA® in clinical trials. Grade 3 or greater 
hypertension occurred in 8% of patients. Based on data from 1,124 
of these patients, the median time to onset was 5.9 months (range, 
0.03 to 24 months).

Monitor blood pressure in patients treated with IMBRUVICA® and 
initiate or adjust anti-hypertensive medication throughout treatment 
with IMBRUVICA® as appropriate. 

References: 1. IMBRUVICA® (ibrutinib) Prescribing Information. 
Pharmacyclics LLC. 2. Data on � le. Pharmacyclics LLC. 
3. Shanafelt TD, Wang XV, Kay NE, et al. Ibrutinib-rituximab 
or chemoimmunotherapy for chronic lymphocytic leukemia. 
N Engl J Med. 2019;381(5):432-443.

Start with IMBRUVICA® in 1L CLL1

89% (95% CI: 85, 92) estimated PFS rate with IMBRUVICA® + rituximab
  at 3 years vs 70% (95% CI: 61, 78) with FCR in patients ≤70 years old1,2

HR=0.34 (95% CI: 0.22, 0.52; P<0.0001) (primary endpoint)1,3

L I V I N G  L O N G E R  W I T H O U T  P R O G R E S S I O N

•  Chronic lymphocytic leukemia (CLL)/Small lymphocytic lymphoma (SLL).

IMBRUVICA® (ibrutinib) is a kinase inhibitor indicated for the treatment of adult patients with:

Superior PFS: IMBRUVICA® + rituximab vs FCR in E19121

CLL/
SLL

1L=frontline, CI=con� dence interval, FCR=� udarabine, cyclophosphamide, and rituximab, 
HR=hazard ratio, PFS=progression-free survival.
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Second Primary Malignancies: Other malignancies (10%), including 
non-skin carcinomas (4%), occurred among the 1,476 patients who 
received IMBRUVICA® in clinical trials. The most frequent second 
primary malignancy was non-melanoma skin cancer (6%).

Tumor Lysis Syndrome: Tumor lysis syndrome has been 
infrequently reported with IMBRUVICA®. Assess the baseline risk 
(e.g., high tumor burden) and take appropriate precautions.

Monitor patients closely and treat as appropriate.

Embryo-Fetal Toxicity: Based on � ndings in animals, IMBRUVICA®

can cause fetal harm when administered to a pregnant woman. 
Advise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential to use effective contraception 
during treatment with IMBRUVICA® and for 1 month after the last 
dose. Advise males with female partners of reproductive potential 
to use effective contraception during the same time period.

ADVERSE REACTIONS
The most common adverse reactions (≥30%) in patients 
with B-cell malignancies (MCL, CLL/SLL, WM and MZL) were 
thrombocytopenia (54.5%)*, diarrhea (43.8%), fatigue (39.1%), 
musculoskeletal pain (38.8%), neutropenia (38.6%)*, rash (35.8%), 
anemia (35.0%)*, and bruising (32.0%).

The most common Grade ≥ 3 adverse reactions (≥5%) in patients 
with B-cell malignancies (MCL, CLL/SLL, WM and MZL) were 
neutropenia (20.7%)*, thrombocytopenia (13.6%)*, pneumonia 
(8.2%), and hypertension (8.0%).

Approximately 9% (CLL/SLL), 14% (MCL), 14% (WM) and 10% 
(MZL) of patients had a dose reduction due to adverse reactions. 

Approximately 4-10% (CLL/SLL), 9% (MCL), and 7% (WM [5%] and 
MZL [13%]) of patients discontinued due to adverse reactions. 
* Treatment-emergent decreases (all grades) were based on laboratory 
measurements.

DRUG INTERACTIONS
CYP3A Inhibitors: Co-administration of IMBRUVICA® with strong 
or moderate CYP3A inhibitors may increase ibrutinib plasma 
concentrations. Dose modi� cations of IMBRUVICA® may be 
recommended when used concomitantly with posaconazole, 
voriconazole, and moderate CYP3A inhibitors. Avoid concomitant 
use of other strong CYP3A inhibitors. Interrupt IMBRUVICA® if 
strong inhibitors are used short-term (e.g., for ≤ 7 days). See dose 
modi� cation guidelines in USPI sections 2.3 and 7.1.

CYP3A Inducers: Avoid coadministration with strong CYP3A inducers.

SPECIFIC POPULATIONS
Hepatic Impairment (based on Child-Pugh criteria): Avoid use 
of IMBRUVICA® in patients with severe hepatic impairment. In 
patients with mild or moderate impairment, reduce recommended 
IMBRUVICA® dose and monitor more frequently for adverse 
reactions of IMBRUVICA®.

Please see Brief Summary on the following pages.

IMPORTANT SAFETY INFORMATION 
WARNINGS AND PRECAUTIONS
Hemorrhage: Fatal bleeding events have occurred in patients 
who received IMBRUVICA®. Major hemorrhage (≥ Grade 3, 
serious, or any central nervous system events; e.g., intracranial 
hemorrhage [including subdural hematoma], gastrointestinal 
bleeding, hematuria, and post procedural hemorrhage) occurred in 
4% of patients, with fatalities occurring in 0.4% of 2,838 patients 
who received IMBRUVICA® in 27 clinical trials. Bleeding events of 
any grade including bruising and petechiae occurred in 39%, and 
excluding bruising and petechiae occurred in 23% of patients who 
received IMBRUVICA®, respectively.

The mechanism for the bleeding events is not well understood.

Use of either anticoagulant or antiplatelet agents concomitantly 
with IMBRUVICA® increases the risk of major hemorrhage. Across 
clinical trials, 3.1% of 2,838 patients who received IMBRUVICA®

without antiplatelet or anticoagulant therapy experienced major 
hemorrhage. The addition of antiplatelet therapy with or without 
anticoagulant therapy increased this percentage to 4.4%, and the 
addition of anticoagulant therapy with or without antiplatelet therapy 
increased this percentage to 6.1%. Consider the risks and bene� ts 
of anticoagulant or antiplatelet therapy when co-administered with 
IMBRUVICA®. Monitor for signs and symptoms of bleeding.

Consider the bene� t-risk of withholding IMBRUVICA® for at least 3 
to 7 days pre- and post-surgery depending upon the type of surgery 
and the risk of bleeding.

Infections: Fatal and non-fatal infections (including bacterial, viral, 
or fungal) have occurred with IMBRUVICA® therapy. Grade 3 or 
greater infections occurred in 21% of 1,476 patients who received 
IMBRUVICA® in clinical trials. Cases of progressive multifocal 
leukoencephalopathy (PML) and Pneumocystis jirovecii pneumonia 
(PJP) have occurred in patients treated with IMBRUVICA®. Consider 
prophylaxis according to standard of care in patients who are at 
increased risk for opportunistic infections.

Monitor and evaluate patients for fever and infections and treat 
appropriately.

Cytopenias: In 645 patients with B-cell malignancies who received 
IMBRUVICA® as a single agent, grade 3 or 4 neutropenia occurred 
in 23% of patients, grade 3 or 4 thrombocytopenia in 8% and grade 
3 or 4 anemia in 3%, based on laboratory measurements.

Monitor complete blood counts monthly.

Cardiac Arrhythmias and Cardiac Failure: Fatal and serious 
cardiac arrhythmias and cardiac failure have occurred with 
IMBRUVICA®. Grade 3 or greater ventricular tachyarrhythmias 
occurred in 0.2% of patients, Grade 3 or greater atrial � brillation 
and atrial � utter occurred in 4%, and Grade 3 or greater cardiac 
failure occurred in 1% of 1,476 patients who received IMBRUVICA®

in clinical trials. These events have occurred particularly in patients 
with cardiac risk factors, hypertension, acute infections, and a 
previous history of cardiac arrhythmias.

At baseline and then periodically, monitor patients clinically 
for cardiac arrhythmias and cardiac failure. Obtain an ECG for 
patients who develop arrhythmic symptoms (e.g., palpitations, 
lightheadedness, syncope, chest pain) or new onset dyspnea. 
Manage cardiac arrhythmias and cardiac failure appropriately, and if 
it persists, consider the risks and bene� ts of IMBRUVICA® treatment 
and follow dose modi� cation guidelines.

Hypertension: Hypertension occurred in 19% of 1,476 patients 
who received IMBRUVICA® in clinical trials. Grade 3 or greater 
hypertension occurred in 8% of patients. Based on data from 1,124 
of these patients, the median time to onset was 5.9 months (range, 
0.03 to 24 months).

Monitor blood pressure in patients treated with IMBRUVICA® and 
initiate or adjust anti-hypertensive medication throughout treatment 
with IMBRUVICA® as appropriate. 

References: 1. IMBRUVICA® (ibrutinib) Prescribing Information. 
Pharmacyclics LLC. 2. Data on � le. Pharmacyclics LLC. 
3. Shanafelt TD, Wang XV, Kay NE, et al. Ibrutinib-rituximab 
or chemoimmunotherapy for chronic lymphocytic leukemia. 
N Engl J Med. 2019;381(5):432-443.

Start with IMBRUVICA® in 1L CLL1

89% (95% CI: 85, 92) estimated PFS rate with IMBRUVICA® + rituximab
  at 3 years vs 70% (95% CI: 61, 78) with FCR in patients ≤70 years old1,2

HR=0.34 (95% CI: 0.22, 0.52; P<0.0001) (primary endpoint)1,3

L I V I N G  L O N G E R  W I T H O U T  P R O G R E S S I O N

•  Chronic lymphocytic leukemia (CLL)/Small lymphocytic lymphoma (SLL).

IMBRUVICA® (ibrutinib) is a kinase inhibitor indicated for the treatment of adult patients with:

Superior PFS: IMBRUVICA® + rituximab vs FCR in E19121

CLL/
SLL

1L=frontline, CI=con� dence interval, FCR=� udarabine, cyclophosphamide, and rituximab, 
HR=hazard ratio, PFS=progression-free survival.
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IMBRUVICA® (ibrutinib) capsules, for oral use
IMBRUVICA® (ibrutinib) tablets, for oral use
INDICATIONS AND USAGE
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma: IMBRUVICA is indicated for the treatment of 
adult patients with chronic lymphocytic leukemia (CLL)/small lymphocytic lymphoma (SLL).
 Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma with 17p deletion: IMBRUVICA is 
indicated for the treatment of adult patients with chronic lymphocytic leukemia (CLL)/small lymphocytic 
lymphoma (SLL) with 17p deletion.
CONTRAINDICATIONS
None
WARNINGS AND PRECAUTIONS
Hemorrhage: Fatal bleeding events have occurred in patients who received IMBRUVICA. Major hemorrhage 
(≥ Grade 3, serious, or any central nervous system events; e.g., intracranial hemorrhage [including subdural 
hematoma], gastrointestinal bleeding, hematuria, and post procedural hemorrhage) occurred in 4% of 
patients, with fatalities occurring in 0.4% of 2,838 patients who received IMBRUVICA in 27 clinical trials. 
Bleeding events of any grade including bruising and petechiae occurred in 39%, and excluding bruising and 
petechiae occurred in 23% of patients who received IMBRUVICA, respectively.
The mechanism for the bleeding events is not well understood. 
Use of either anticoagulant or antiplatelet agents concomitantly with IMBRUVICA increases the risk 
of major hemorrhage. Across clinical trials, 3.1% of 2,838 patients who received IMBRUVICA without 
antiplatelet or anticoagulant therapy experienced major hemorrhage. The addition of antiplatelet 
therapy with or without anticoagulant therapy increased this percentage to 4.4%, and the addition of 
anticoagulant therapy with or without antiplatelet therapy increased this percentage to 6.1%. Consider 
the risks and benefits of anticoagulant or antiplatelet therapy when co-administered with IMBRUVICA. 
Monitor for signs and symptoms of bleeding.  
Consider the benefit-risk of withholding IMBRUVICA for at least 3 to 7 days pre- and post-surgery 
depending upon the type of surgery and the risk of bleeding [see Clinical Studies (14) in Full Prescribing 
Information].
Infections: Fatal and non-fatal infections (including bacterial, viral, or fungal) have occurred with 
IMBRUVICA therapy. Grade 3 or greater infections occurred in 21% of 1,476 patients who received 
IMBRUVICA in clinical trials [see Adverse Reactions]. Cases of progressive multifocal leukoencephalopathy 
(PML) and Pneumocystis jirovecii pneumonia (PJP) have occurred in patients treated with IMBRUVICA. 
Consider prophylaxis according to standard of care in patients who are at increased risk for opportunistic 
infections. Monitor and evaluate patients for fever and infections and treat appropriately.
Cytopenias: In 645 patients with B-cell malignancies who received IMBRUVICA as a single agent, grade 3 
or 4 neutropenia occurred in 23% of patients, grade 3 or 4 thrombocytopenia in 8% and grade 3 or 4 anemia 
in 3%, based on laboratory measurements.
Monitor complete blood counts monthly. 
Cardiac Arrhythmias and Cardiac Failure: Fatal and serious cardiac arrhythmias and cardiac failure have 
occurred with IMBRUVICA. Grade 3 or greater ventricular tachyarrhythmias occurred in 0.2% of patients, 
Grade 3 or greater atrial fibrillation and atrial flutter occurred in 4%, and Grade 3 or greater cardiac failure 
occurred in 1% of 1,476 patients who received IMBRUVICA in clinical trials. These events have occurred 
particularly in patients with cardiac risk factors, hypertension, acute infections, and a previous history of 
cardiac arrhythmias [see Adverse Reactions].
At baseline and then periodically, monitor patients clinically for cardiac arrhythmias and cardiac failure. 
Obtain an ECG for patients who develop arrhythmic symptoms (e.g., palpitations, lightheadedness, syncope, 
chest pain) or new onset dyspnea. Manage cardiac arrhythmias and cardiac failure appropriately, and if it 
persists, consider the risks and benefits of IMBRUVICA treatment and follow dose modification guidelines 
[see Dosage and Administration (2.2) in Full Prescribing Information]. 
Hypertension: Hypertension occurred in 19% of 1,476 patients who received IMBRUVICA in clinical trials. 
Grade 3 or greater hypertension occurred in 8% of patients. Based on data from 1,124 of these patients, 
the median time to onset was 5.9 months (range, 0.03 to 24 months).
Monitor blood pressure in patients treated with IMBRUVICA and initiate or adjust anti-hypertensive 
medication throughout treatment with IMBRUVICA as appropriate.
Second Primary Malignancies: Other malignancies (10%), including non-skin carcinomas (4%), occurred 
among the 1,476 patients who received IMBRUVICA in clinical trials. The most frequent second primary 
malignancy was non-melanoma skin cancer (6%).
Tumor Lysis Syndrome: Tumor lysis syndrome has been infrequently reported with IMBRUVICA. Assess 
the baseline risk (e.g., high tumor burden) and take appropriate precautions. Monitor patients closely and 
treat as appropriate. 
Embryo-Fetal Toxicity: Based on findings in animals, IMBRUVICA can cause fetal harm when administered to 
a pregnant woman. Administration of ibrutinib to pregnant rats and rabbits during the period of organogenesis 
caused embryo-fetal toxicity including malformations at exposures that were 2-20 times higher than those 
reported in patients with hematologic malignancies. Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective contraception during treatment with IMBRUVICA and 
for 1 month after the last dose. [see Use in Specific Populations].
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Hemorrhage [see Warnings and Precautions]
• Infections [see Warnings and Precautions]
• Cytopenias [see Warnings and Precautions]
• Cardiac Arrhythmias and Cardiac Failure [see Warnings and Precautions]
• Hypertension [see Warnings and Precautions]
• Second Primary Malignancies [see Warnings and Precautions]
• Tumor Lysis Syndrome [see Warnings and Precautions]
Clinical Trials Experience: Because clinical trials are conducted under widely variable conditions, 
adverse event rates observed in clinical trials of a drug cannot be directly compared with rates of clinical 
trials of another drug and may not reflect the rates observed in practice.
The data in the WARNINGS AND PRECAUTIONS reflect exposure to IMBRUVICA in 6 trials as a single 
agent at 420 mg orally once daily in 475 patients and at 560 mg orally once daily in 174 patients and in  
4 trials administered in combination with other drugs at 420 mg orally once daily in 827 patients. Among 
these 1,476 patients with B-cell malignancies who received IMBRUVICA, 87% were exposed for 6 months 
or longer and 68% were exposed for greater than one year.  In this pooled safety population of 1,476 
patients with B-cell malignancies, the most common adverse reactions (≥30%) were thrombocytopenia, 
diarrhea, fatigue, musculoskeletal pain, neutropenia, rash, anemia, and bruising.
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma: The data described below reflect exposure 
to IMBRUVICA in one single-arm, open-label clinical trial (Study 1102) and five randomized controlled 
clinical trials (RESONATE, RESONATE-2, HELIOS, iLLUMINATE, and E1912) in patients with CLL/SLL (n=2,016 
total, including n=1,133 patients exposed to IMBRUVICA). In general, patients with creatinine clearance 
(CLcr) ≤ 30 mL/min, AST or ALT ≥ 2.5 x ULN, or total bilirubin ≥ 1.5x ULN (unless of non-hepatic origin) 
were excluded from these trials. In Study E1912, patients with AST or ALT > 3 x ULN or total bilirubin  
> 2.5 x ULN were excluded. Study 1102 included 51 patients with previously treated CLL/SLL. RESONATE 
included 386 randomized patients with previously treated CLL or SLL who received single agent IMBRUVICA 
or ofatumumab. RESONATE-2 included 267 randomized patients with treatment naïve CLL or SLL who were  
65 years or older and received single agent IMBRUVICA or chlorambucil. HELIOS included 574 randomized 
patients with previously treated CLL or SLL who received IMBRUVICA in combination with BR or placebo 
in combination with BR. iLLUMINATE included 228 randomized patients with treatment naïve CLL/SLL who 
were 65 years or older or with coexisting medical conditions and received IMBRUVICA in combination 
with obinutuzumab or chlorambucil in combination with obinutuzumab. E1912 included 510 patients with 
previously untreated CLL/SLL who were 70 years or younger and received IMBRUVICA in combination with 
rituximab or received fludarabine, cyclophosphamide, and rituximab (FCR). 
The most common adverse reactions in patients with CLL/SLL receiving IMBRUVICA (≥ 30%) were 
thrombocytopenia, diarrhea, fatigue, musculoskeletal pain, neutropenia, rash, anemia, bruising, and nausea.
Four to 10 percent of patients with CLL/SLL receiving IMBRUVICA discontinued treatment due to adverse 
reactions. These included pneumonia, hemorrhage, atrial fibrillation, neutropenia, arthralgia, rash, and 
thrombocytopenia. Adverse reactions leading to dose reduction occurred in approximately 9% of patients.

Study 1102 : Adverse reactions and laboratory abnormalities from Study 1102 (N=51) using single agent 
IMBRUVICA 420 mg daily in patients with previously treated CLL/SLL occurring at a rate of ≥ 10% with a 
median duration of treatment of 15.6 months are presented in Tables 1 and 2.

Table 1: Non-Hematologic Adverse Reactions in ≥ 10% of Patients with CLL/SLL (N=51) in Study 1102

Body System Adverse Reaction
All Grades 

(%)
Grade 3 or  
Higher (%)

Gastrointestinal disorders Diarrhea
Constipation
Nausea
Stomatitis
Vomiting
Abdominal pain
Dyspepsia

59
22
20
20
18
14
12

4
2
2
0
2
0
0

Skin and subcutaneous tissue 
disorders

Bruising 
Rash 
Petechiae

51
25
16

2
0
0

Infections and infestations Upper respiratory tract infection
Sinusitis
Skin infection
Pneumonia
Urinary tract infection

47
22
16
12
12

2
6
6

10
2

General disorders and administration 
site conditions

Fatigue
Pyrexia 
Peripheral edema
Asthenia
Chills

33
24
22
14
12

6
2
0
6
0

Musculoskeletal and  
connective tissue disorders

Musculoskeletal pain
Arthralgia
Muscle spasms

25
24
18

6
0
2

Respiratory, thoracic and mediastinal 
disorders

Cough
Oropharyngeal pain
Dyspnea

22
14
12

0
0
0

Nervous system disorders Dizziness
Headache

20
18

0
2

Vascular disorders Hypertension 16 8
Metabolism and nutrition disorders Decreased appetite 16 2
Neoplasms benign, malignant, 
unspecified

Second malignancies 10 2†

† One patient death due to histiocytic sarcoma.

Table 2: Treatment-Emergent* Hematologic Laboratory Abnormalities in Patients  
with CLL/SLL (N=51) in Study 1102

Percent of Patients (N=51)
All Grades (%) Grade 3 or 4 (%)

Platelets decreased 69 12
Neutrophils decreased 53 26
Hemoglobin decreased 43 0

* Based on laboratory measurements per IWCLL criteria and adverse reactions.
Treatment-emergent Grade 4 thrombocytopenia (8%) and neutropenia (12%) occurred in patients.

RESONATE: Adverse reactions and laboratory abnormalities described below in Tables 3 and 4 reflect 
exposure to IMBRUVICA with a median duration of 8.6 months and exposure to ofatumumab with a 
median of 5.3 months in RESONATE in patients with previously treated CLL/SLL.

Table 3: Adverse Reactions Reported in ≥ 10% of Patients in the IMBRUVICA Treated Arm  
in Patients with CLL/SLL in RESONATE

Body System
Adverse Reaction

IMBRUVICA
(N=195)

Ofatumumab
(N=191)

All Grades
(%)

Grade 3 or 
Higher (%)

All Grades
(%)

Grade 3 or 
Higher (%)

Gastrointestinal disorders
Diarrhea 48 4 18 2
Nausea 26 2 18 0
Stomatitis* 17 1 6 1
Constipation 15 0 9 0
Vomiting 14 0 6 1

Musculoskeletal and connective tissue 
disorders

Musculoskeletal pain* 28 2 18 1
Arthralgia 17 1 7 0
Muscle spasms 13 0 8 0

Skin and subcutaneous tissue disorders
Rash* 24 3 13 0
Petechiae 14 0 1 0
Bruising* 12 0 1 0

General disorders and administration site 
conditions

Pyrexia 24 2 15 2†

Respiratory, thoracic and  
mediastinal disorders

Cough 19 0 23 1
Dyspnea 12 2 10 1

Infections and infestations
Upper respiratory tract infection 16 1 11 2†

Pneumonia* 15 12† 13 10†

Sinusitis* 11 1 6 0
Urinary tract infection 10 4 5 1

Nervous system disorders
Headache 14 1 6 0
Dizziness 11 0 5 0

IMBRUVICA® (ibrutinib) 

Table 3: Adverse Reactions Reported in ≥ 10% of Patients in the IMBRUVICA Treated Arm  
in Patients with CLL/SLL in RESONATE (continued)

Body System
Adverse Reaction

IMBRUVICA
(N=195)

Ofatumumab
(N=191)

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

Injury, poisoning and procedural 
complications

Contusion 11 0 3 0
Eye disorders

Vision blurred 10 0 3 0

The body system and individual ADR terms are sorted in descending frequency order in the IMBRUVICA 
arm.
* Includes multiple ADR terms
† Includes 3 events of pneumonia with fatal outcome in each arm, and 1 event of pyrexia and upper 
respiratory tract infection with a fatal outcome in the ofatumumab arm. 

Table 4: Treatment-Emergent Hematologic Laboratory Abnormalities in Patients  
with CLL/SLL in RESONATE

IMBRUVICA
(N=195)

Ofatumumab
(N=191)

All Grades
(%)

Grade  
3 or 4
(%)

All Grades
(%)

Grade  
3 or 4
(%)

Neutrophils decreased 51 23 57 26
Platelets decreased 52 5 45 10
Hemoglobin decreased 36 0 21 0

Treatment-emergent Grade 4 thrombocytopenia (2% in the IMBRUVICA arm vs 3% in the ofatumumab 
arm) and neutropenia (8% in the IMBRUVICA arm vs 8% in the ofatumumab arm) occurred in patients.

RESONATE-2: Adverse reactions and laboratory abnormalities described below in Tables 5 and 6 reflect 
exposure to IMBRUVICA with a median duration of 17.4 months. The median exposure to chlorambucil was 
7.1 months in RESONATE-2.

Table 5: Adverse Reactions Reported in ≥ 10% of Patients in the IMBRUVICA Treated Arm  
in Patients with CLL/SLL in RESONATE-2 

Body System
Adverse Reaction

IMBRUVICA
(N=135)

Chlorambucil
(N=132)

All Grades
(%)

Grade 3 or 
Higher (%)

All Grades
(%)

Grade 3 or 
Higher (%)

Gastrointestinal disorders
Diarrhea 42 4 17 0
Nausea 22 1 39 1
Constipation 16 1 16 0
Stomatitis* 14 1 4 1
Vomiting 13 0 20 1
Abdominal pain 13 3 11 1
Dyspepsia 11 0 2 0

Musculoskeletal and connective tissue 
disorders 

Musculoskeletal pain* 36 4 20 0
Arthralgia 16 1 7 1
Muscle spasms 11 0 5 0

General disorders and administration site 
conditions 

Fatigue 30 1 38 5
Peripheral edema 19 1 9 0
Pyrexia 17 0 14 2

Respiratory, thoracic and mediastinal 
disorders

Cough 22 0 15 0
Dyspnea 10 1 10 0

Skin and subcutaneous tissue disorders
Rash* 21 4 12 2
Bruising* 19 0 7 0

Eye disorders
Dry eye 17 0 5 0
Lacrimation increased 13 0 6 0
Vision blurred 13 0 8 0
Visual acuity reduced 11 0 2 0

Infections and infestations
Upper respiratory tract infection 17 2 17 2
Skin infection* 15 2 3 1
Pneumonia* 14 8 7 4
Urinary tract infections 10 1 8 1

Vascular disorders
Hypertension* 14 4 1 0

Nervous system disorders
Headache 12 1 10 2
Dizziness 11 0 12 1

Investigations
Weight decreased 10 0 12 0

Subjects with multiple events for a given ADR term are counted once only for each ADR term. 
The body system and individual ADR terms are sorted in descending frequency order in the IMBRUVICA 
arm.
* Includes multiple ADR terms 

Table 6: Treatment-Emergent Hematologic Laboratory Abnormalities in Patients  
with CLL/SLL in RESONATE-2

IMBRUVICA 
(N=135)

Chlorambucil 
(N=132)

All Grades 
(%)

Grade 3 or 4 
(%)

All Grades 
(%)

Grade 3 or 4 
(%)

Neutrophils Decreased 55 28 67 31
Platelets Decreased 47 7 58 14
Hemoglobin Decreased 36 0 39 2

Treatment-emergent Grade 4 thrombocytopenia (1% in the IMBRUVICA arm vs 3% in the chlorambucil arm) 
and neutropenia (11% in the IMBRUVICA arm vs 12% in the chlorambucil arm) occurred in patients.
HELIOS: Adverse reactions described below in Table 7 reflect exposure to IMBRUVICA + BR with a 
median duration of 14.7 months and exposure to placebo + BR with a median of 12.8 months in HELIOS in 
patients with previously treated CLL/SLL.

Table 7: Adverse Reactions Reported in at Least 10% of Patients and at Least 2% Greater in the 
IMBRUVICA Arm in Patients with CLL/SLL in HELIOS

Body System
Adverse Reaction

IMBRUVICA + BR
(N=287)

Placebo + BR
(N=287)

All Grades
(%)

Grade 3 or 
Higher (%)

All Grades
(%)

Grade 3 or 
Higher (%)

Blood and lymphatic system disorders
Neutropenia* 66 61 60 56†

Thrombocytopenia* 34 16 26 16
Gastrointestinal disorders

Diarrhea 36 2 23 1
Abdominal pain 12 1 8 <1

Skin and subcutaneous tissue disorders
Rash* 32 4 25 1
Bruising* 20 <1 8 <1

Musculoskeletal and connective tissue 
disorders

Musculoskeletal pain* 29 2 20 0
Muscle spasms 12 <1 5 0

General disorders and administration site 
conditions

Pyrexia 25 4 22 2
Vascular disorders

Hemorrhage* 19 2† 9 1
Hypertension* 11 5 5 2

Infections and infestations
Bronchitis 13 2 10 3
Skin infection* 10 3 6 2

Metabolism and nutrition disorders
Hyperuricemia 10 2 6 0

The body system and individual ADR terms are sorted in descending frequency order in the IMBRUVICA 
arm. 
* Includes multiple ADR terms 
<1 used for frequency above 0 and below 0.5%
† Includes 2 events of hemorrhage with fatal outcome in the IMBRUVICA arm and 1 event of neutropenia 
with a fatal outcome in the placebo + BR arm.
Atrial fibrillation of any grade occurred in 7% of patients treated with IMBRUVICA + BR and 2% of patients 
treated with placebo + BR. The frequency of Grade 3 and 4 atrial fibrillation was 3% in patients treated with 
IMBRUVICA + BR and 1% in patients treated with placebo +BR.
iLLUMINATE: Adverse reactions described below in Table 8 reflect exposure to IMBRUVICA + obinutuzumab 
with a median duration of 29.3 months and exposure to chlorambucil + obinutuzumab with a median of  
5.1 months in iLLUMINATE in patients with previously untreated CLL/SLL.

Table 8: Adverse Reactions Reported in at Least 10% of Patients in the IMBRUVICA Arm  
in Patients with CLL/SLL in iLLUMINATE

Body System  
Adverse Reaction

IMBRUVICA + 
Obinutuzumab  

(N=113)

Chlorambucil + 
Obinutuzumab  

(N=115)
All Grades

(%)
Grade 3 or 
Higher (%)

All Grades 
(%)

Grade 3 or 
Higher (%)

Blood and lymphatic system disorders
   Neutropenia* 48 39 64 48
   Thrombocytopenia* 36 19 28 11
   Anemia 17 4 25 8
Skin and subcutaneous tissue disorders 
   Rash* 36 3 11 0
   Bruising* 32 3 3 0
Gastrointestinal disorders
   Diarrhea 34 3 10 0
   Constipation 16 0 12 1
   Nausea 12 0 30 0
Musculoskeletal and connective tissue 
disorders
   Musculoskeletal pain* 33 1 23 3
   Arthralgia 22 1 10 0
   Muscle spasms 13 0 6 0
Respiratory, thoracic and mediastinal 
disorders
   Cough 27 1 12 0
Injury, poisoning and procedural 
complications
   Infusion related reaction 25 2 58 8
Vascular disorders
   Hemorrhage* 25 1 9 0
   Hypertension* 17 4 4 3
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INDICATIONS AND USAGE
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma: IMBRUVICA is indicated for the treatment of 
adult patients with chronic lymphocytic leukemia (CLL)/small lymphocytic lymphoma (SLL).
 Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma with 17p deletion: IMBRUVICA is 
indicated for the treatment of adult patients with chronic lymphocytic leukemia (CLL)/small lymphocytic 
lymphoma (SLL) with 17p deletion.
CONTRAINDICATIONS
None
WARNINGS AND PRECAUTIONS
Hemorrhage: Fatal bleeding events have occurred in patients who received IMBRUVICA. Major hemorrhage 
(≥ Grade 3, serious, or any central nervous system events; e.g., intracranial hemorrhage [including subdural 
hematoma], gastrointestinal bleeding, hematuria, and post procedural hemorrhage) occurred in 4% of 
patients, with fatalities occurring in 0.4% of 2,838 patients who received IMBRUVICA in 27 clinical trials. 
Bleeding events of any grade including bruising and petechiae occurred in 39%, and excluding bruising and 
petechiae occurred in 23% of patients who received IMBRUVICA, respectively.
The mechanism for the bleeding events is not well understood. 
Use of either anticoagulant or antiplatelet agents concomitantly with IMBRUVICA increases the risk 
of major hemorrhage. Across clinical trials, 3.1% of 2,838 patients who received IMBRUVICA without 
antiplatelet or anticoagulant therapy experienced major hemorrhage. The addition of antiplatelet 
therapy with or without anticoagulant therapy increased this percentage to 4.4%, and the addition of 
anticoagulant therapy with or without antiplatelet therapy increased this percentage to 6.1%. Consider 
the risks and benefits of anticoagulant or antiplatelet therapy when co-administered with IMBRUVICA. 
Monitor for signs and symptoms of bleeding.  
Consider the benefit-risk of withholding IMBRUVICA for at least 3 to 7 days pre- and post-surgery 
depending upon the type of surgery and the risk of bleeding [see Clinical Studies (14) in Full Prescribing 
Information].
Infections: Fatal and non-fatal infections (including bacterial, viral, or fungal) have occurred with 
IMBRUVICA therapy. Grade 3 or greater infections occurred in 21% of 1,476 patients who received 
IMBRUVICA in clinical trials [see Adverse Reactions]. Cases of progressive multifocal leukoencephalopathy 
(PML) and Pneumocystis jirovecii pneumonia (PJP) have occurred in patients treated with IMBRUVICA. 
Consider prophylaxis according to standard of care in patients who are at increased risk for opportunistic 
infections. Monitor and evaluate patients for fever and infections and treat appropriately.
Cytopenias: In 645 patients with B-cell malignancies who received IMBRUVICA as a single agent, grade 3 
or 4 neutropenia occurred in 23% of patients, grade 3 or 4 thrombocytopenia in 8% and grade 3 or 4 anemia 
in 3%, based on laboratory measurements.
Monitor complete blood counts monthly. 
Cardiac Arrhythmias and Cardiac Failure: Fatal and serious cardiac arrhythmias and cardiac failure have 
occurred with IMBRUVICA. Grade 3 or greater ventricular tachyarrhythmias occurred in 0.2% of patients, 
Grade 3 or greater atrial fibrillation and atrial flutter occurred in 4%, and Grade 3 or greater cardiac failure 
occurred in 1% of 1,476 patients who received IMBRUVICA in clinical trials. These events have occurred 
particularly in patients with cardiac risk factors, hypertension, acute infections, and a previous history of 
cardiac arrhythmias [see Adverse Reactions].
At baseline and then periodically, monitor patients clinically for cardiac arrhythmias and cardiac failure. 
Obtain an ECG for patients who develop arrhythmic symptoms (e.g., palpitations, lightheadedness, syncope, 
chest pain) or new onset dyspnea. Manage cardiac arrhythmias and cardiac failure appropriately, and if it 
persists, consider the risks and benefits of IMBRUVICA treatment and follow dose modification guidelines 
[see Dosage and Administration (2.2) in Full Prescribing Information]. 
Hypertension: Hypertension occurred in 19% of 1,476 patients who received IMBRUVICA in clinical trials. 
Grade 3 or greater hypertension occurred in 8% of patients. Based on data from 1,124 of these patients, 
the median time to onset was 5.9 months (range, 0.03 to 24 months).
Monitor blood pressure in patients treated with IMBRUVICA and initiate or adjust anti-hypertensive 
medication throughout treatment with IMBRUVICA as appropriate.
Second Primary Malignancies: Other malignancies (10%), including non-skin carcinomas (4%), occurred 
among the 1,476 patients who received IMBRUVICA in clinical trials. The most frequent second primary 
malignancy was non-melanoma skin cancer (6%).
Tumor Lysis Syndrome: Tumor lysis syndrome has been infrequently reported with IMBRUVICA. Assess 
the baseline risk (e.g., high tumor burden) and take appropriate precautions. Monitor patients closely and 
treat as appropriate. 
Embryo-Fetal Toxicity: Based on findings in animals, IMBRUVICA can cause fetal harm when administered to 
a pregnant woman. Administration of ibrutinib to pregnant rats and rabbits during the period of organogenesis 
caused embryo-fetal toxicity including malformations at exposures that were 2-20 times higher than those 
reported in patients with hematologic malignancies. Advise pregnant women of the potential risk to a fetus. 
Advise females of reproductive potential to use effective contraception during treatment with IMBRUVICA and 
for 1 month after the last dose. [see Use in Specific Populations].
ADVERSE REACTIONS
The following clinically significant adverse reactions are described elsewhere in the labeling:
• Hemorrhage [see Warnings and Precautions]
• Infections [see Warnings and Precautions]
• Cytopenias [see Warnings and Precautions]
• Cardiac Arrhythmias and Cardiac Failure [see Warnings and Precautions]
• Hypertension [see Warnings and Precautions]
• Second Primary Malignancies [see Warnings and Precautions]
• Tumor Lysis Syndrome [see Warnings and Precautions]
Clinical Trials Experience: Because clinical trials are conducted under widely variable conditions, 
adverse event rates observed in clinical trials of a drug cannot be directly compared with rates of clinical 
trials of another drug and may not reflect the rates observed in practice.
The data in the WARNINGS AND PRECAUTIONS reflect exposure to IMBRUVICA in 6 trials as a single 
agent at 420 mg orally once daily in 475 patients and at 560 mg orally once daily in 174 patients and in  
4 trials administered in combination with other drugs at 420 mg orally once daily in 827 patients. Among 
these 1,476 patients with B-cell malignancies who received IMBRUVICA, 87% were exposed for 6 months 
or longer and 68% were exposed for greater than one year.  In this pooled safety population of 1,476 
patients with B-cell malignancies, the most common adverse reactions (≥30%) were thrombocytopenia, 
diarrhea, fatigue, musculoskeletal pain, neutropenia, rash, anemia, and bruising.
Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma: The data described below reflect exposure 
to IMBRUVICA in one single-arm, open-label clinical trial (Study 1102) and five randomized controlled 
clinical trials (RESONATE, RESONATE-2, HELIOS, iLLUMINATE, and E1912) in patients with CLL/SLL (n=2,016 
total, including n=1,133 patients exposed to IMBRUVICA). In general, patients with creatinine clearance 
(CLcr) ≤ 30 mL/min, AST or ALT ≥ 2.5 x ULN, or total bilirubin ≥ 1.5x ULN (unless of non-hepatic origin) 
were excluded from these trials. In Study E1912, patients with AST or ALT > 3 x ULN or total bilirubin  
> 2.5 x ULN were excluded. Study 1102 included 51 patients with previously treated CLL/SLL. RESONATE 
included 386 randomized patients with previously treated CLL or SLL who received single agent IMBRUVICA 
or ofatumumab. RESONATE-2 included 267 randomized patients with treatment naïve CLL or SLL who were  
65 years or older and received single agent IMBRUVICA or chlorambucil. HELIOS included 574 randomized 
patients with previously treated CLL or SLL who received IMBRUVICA in combination with BR or placebo 
in combination with BR. iLLUMINATE included 228 randomized patients with treatment naïve CLL/SLL who 
were 65 years or older or with coexisting medical conditions and received IMBRUVICA in combination 
with obinutuzumab or chlorambucil in combination with obinutuzumab. E1912 included 510 patients with 
previously untreated CLL/SLL who were 70 years or younger and received IMBRUVICA in combination with 
rituximab or received fludarabine, cyclophosphamide, and rituximab (FCR). 
The most common adverse reactions in patients with CLL/SLL receiving IMBRUVICA (≥ 30%) were 
thrombocytopenia, diarrhea, fatigue, musculoskeletal pain, neutropenia, rash, anemia, bruising, and nausea.
Four to 10 percent of patients with CLL/SLL receiving IMBRUVICA discontinued treatment due to adverse 
reactions. These included pneumonia, hemorrhage, atrial fibrillation, neutropenia, arthralgia, rash, and 
thrombocytopenia. Adverse reactions leading to dose reduction occurred in approximately 9% of patients.

Study 1102 : Adverse reactions and laboratory abnormalities from Study 1102 (N=51) using single agent 
IMBRUVICA 420 mg daily in patients with previously treated CLL/SLL occurring at a rate of ≥ 10% with a 
median duration of treatment of 15.6 months are presented in Tables 1 and 2.

Table 1: Non-Hematologic Adverse Reactions in ≥ 10% of Patients with CLL/SLL (N=51) in Study 1102

Body System Adverse Reaction
All Grades 

(%)
Grade 3 or  
Higher (%)

Gastrointestinal disorders Diarrhea
Constipation
Nausea
Stomatitis
Vomiting
Abdominal pain
Dyspepsia

59
22
20
20
18
14
12

4
2
2
0
2
0
0

Skin and subcutaneous tissue 
disorders

Bruising 
Rash 
Petechiae

51
25
16

2
0
0

Infections and infestations Upper respiratory tract infection
Sinusitis
Skin infection
Pneumonia
Urinary tract infection

47
22
16
12
12

2
6
6

10
2

General disorders and administration 
site conditions

Fatigue
Pyrexia 
Peripheral edema
Asthenia
Chills

33
24
22
14
12

6
2
0
6
0

Musculoskeletal and  
connective tissue disorders

Musculoskeletal pain
Arthralgia
Muscle spasms

25
24
18

6
0
2

Respiratory, thoracic and mediastinal 
disorders

Cough
Oropharyngeal pain
Dyspnea

22
14
12

0
0
0

Nervous system disorders Dizziness
Headache

20
18

0
2

Vascular disorders Hypertension 16 8
Metabolism and nutrition disorders Decreased appetite 16 2
Neoplasms benign, malignant, 
unspecified

Second malignancies 10 2†

† One patient death due to histiocytic sarcoma.

Table 2: Treatment-Emergent* Hematologic Laboratory Abnormalities in Patients  
with CLL/SLL (N=51) in Study 1102

Percent of Patients (N=51)
All Grades (%) Grade 3 or 4 (%)

Platelets decreased 69 12
Neutrophils decreased 53 26
Hemoglobin decreased 43 0

* Based on laboratory measurements per IWCLL criteria and adverse reactions.
Treatment-emergent Grade 4 thrombocytopenia (8%) and neutropenia (12%) occurred in patients.

RESONATE: Adverse reactions and laboratory abnormalities described below in Tables 3 and 4 reflect 
exposure to IMBRUVICA with a median duration of 8.6 months and exposure to ofatumumab with a 
median of 5.3 months in RESONATE in patients with previously treated CLL/SLL.

Table 3: Adverse Reactions Reported in ≥ 10% of Patients in the IMBRUVICA Treated Arm  
in Patients with CLL/SLL in RESONATE

Body System
Adverse Reaction

IMBRUVICA
(N=195)

Ofatumumab
(N=191)

All Grades
(%)

Grade 3 or 
Higher (%)

All Grades
(%)

Grade 3 or 
Higher (%)

Gastrointestinal disorders
Diarrhea 48 4 18 2
Nausea 26 2 18 0
Stomatitis* 17 1 6 1
Constipation 15 0 9 0
Vomiting 14 0 6 1

Musculoskeletal and connective tissue 
disorders

Musculoskeletal pain* 28 2 18 1
Arthralgia 17 1 7 0
Muscle spasms 13 0 8 0

Skin and subcutaneous tissue disorders
Rash* 24 3 13 0
Petechiae 14 0 1 0
Bruising* 12 0 1 0

General disorders and administration site 
conditions

Pyrexia 24 2 15 2†

Respiratory, thoracic and  
mediastinal disorders

Cough 19 0 23 1
Dyspnea 12 2 10 1

Infections and infestations
Upper respiratory tract infection 16 1 11 2†

Pneumonia* 15 12† 13 10†

Sinusitis* 11 1 6 0
Urinary tract infection 10 4 5 1

Nervous system disorders
Headache 14 1 6 0
Dizziness 11 0 5 0
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Table 3: Adverse Reactions Reported in ≥ 10% of Patients in the IMBRUVICA Treated Arm  
in Patients with CLL/SLL in RESONATE (continued)

Body System
Adverse Reaction

IMBRUVICA
(N=195)

Ofatumumab
(N=191)

All Grades
(%)

Grade 3 or 4
(%)

All Grades
(%)

Grade 3 or 4
(%)

Injury, poisoning and procedural 
complications

Contusion 11 0 3 0
Eye disorders

Vision blurred 10 0 3 0

The body system and individual ADR terms are sorted in descending frequency order in the IMBRUVICA 
arm.
* Includes multiple ADR terms
† Includes 3 events of pneumonia with fatal outcome in each arm, and 1 event of pyrexia and upper 
respiratory tract infection with a fatal outcome in the ofatumumab arm. 

Table 4: Treatment-Emergent Hematologic Laboratory Abnormalities in Patients  
with CLL/SLL in RESONATE

IMBRUVICA
(N=195)

Ofatumumab
(N=191)

All Grades
(%)

Grade  
3 or 4
(%)

All Grades
(%)

Grade  
3 or 4
(%)

Neutrophils decreased 51 23 57 26
Platelets decreased 52 5 45 10
Hemoglobin decreased 36 0 21 0

Treatment-emergent Grade 4 thrombocytopenia (2% in the IMBRUVICA arm vs 3% in the ofatumumab 
arm) and neutropenia (8% in the IMBRUVICA arm vs 8% in the ofatumumab arm) occurred in patients.

RESONATE-2: Adverse reactions and laboratory abnormalities described below in Tables 5 and 6 reflect 
exposure to IMBRUVICA with a median duration of 17.4 months. The median exposure to chlorambucil was 
7.1 months in RESONATE-2.

Table 5: Adverse Reactions Reported in ≥ 10% of Patients in the IMBRUVICA Treated Arm  
in Patients with CLL/SLL in RESONATE-2 

Body System
Adverse Reaction

IMBRUVICA
(N=135)

Chlorambucil
(N=132)

All Grades
(%)

Grade 3 or 
Higher (%)

All Grades
(%)

Grade 3 or 
Higher (%)

Gastrointestinal disorders
Diarrhea 42 4 17 0
Nausea 22 1 39 1
Constipation 16 1 16 0
Stomatitis* 14 1 4 1
Vomiting 13 0 20 1
Abdominal pain 13 3 11 1
Dyspepsia 11 0 2 0

Musculoskeletal and connective tissue 
disorders 

Musculoskeletal pain* 36 4 20 0
Arthralgia 16 1 7 1
Muscle spasms 11 0 5 0

General disorders and administration site 
conditions 

Fatigue 30 1 38 5
Peripheral edema 19 1 9 0
Pyrexia 17 0 14 2

Respiratory, thoracic and mediastinal 
disorders

Cough 22 0 15 0
Dyspnea 10 1 10 0

Skin and subcutaneous tissue disorders
Rash* 21 4 12 2
Bruising* 19 0 7 0

Eye disorders
Dry eye 17 0 5 0
Lacrimation increased 13 0 6 0
Vision blurred 13 0 8 0
Visual acuity reduced 11 0 2 0

Infections and infestations
Upper respiratory tract infection 17 2 17 2
Skin infection* 15 2 3 1
Pneumonia* 14 8 7 4
Urinary tract infections 10 1 8 1

Vascular disorders
Hypertension* 14 4 1 0

Nervous system disorders
Headache 12 1 10 2
Dizziness 11 0 12 1

Investigations
Weight decreased 10 0 12 0

Subjects with multiple events for a given ADR term are counted once only for each ADR term. 
The body system and individual ADR terms are sorted in descending frequency order in the IMBRUVICA 
arm.
* Includes multiple ADR terms 

Table 6: Treatment-Emergent Hematologic Laboratory Abnormalities in Patients  
with CLL/SLL in RESONATE-2

IMBRUVICA 
(N=135)

Chlorambucil 
(N=132)

All Grades 
(%)

Grade 3 or 4 
(%)

All Grades 
(%)

Grade 3 or 4 
(%)

Neutrophils Decreased 55 28 67 31
Platelets Decreased 47 7 58 14
Hemoglobin Decreased 36 0 39 2

Treatment-emergent Grade 4 thrombocytopenia (1% in the IMBRUVICA arm vs 3% in the chlorambucil arm) 
and neutropenia (11% in the IMBRUVICA arm vs 12% in the chlorambucil arm) occurred in patients.
HELIOS: Adverse reactions described below in Table 7 reflect exposure to IMBRUVICA + BR with a 
median duration of 14.7 months and exposure to placebo + BR with a median of 12.8 months in HELIOS in 
patients with previously treated CLL/SLL.

Table 7: Adverse Reactions Reported in at Least 10% of Patients and at Least 2% Greater in the 
IMBRUVICA Arm in Patients with CLL/SLL in HELIOS

Body System
Adverse Reaction

IMBRUVICA + BR
(N=287)

Placebo + BR
(N=287)

All Grades
(%)

Grade 3 or 
Higher (%)

All Grades
(%)

Grade 3 or 
Higher (%)

Blood and lymphatic system disorders
Neutropenia* 66 61 60 56†

Thrombocytopenia* 34 16 26 16
Gastrointestinal disorders

Diarrhea 36 2 23 1
Abdominal pain 12 1 8 <1

Skin and subcutaneous tissue disorders
Rash* 32 4 25 1
Bruising* 20 <1 8 <1

Musculoskeletal and connective tissue 
disorders

Musculoskeletal pain* 29 2 20 0
Muscle spasms 12 <1 5 0

General disorders and administration site 
conditions

Pyrexia 25 4 22 2
Vascular disorders

Hemorrhage* 19 2† 9 1
Hypertension* 11 5 5 2

Infections and infestations
Bronchitis 13 2 10 3
Skin infection* 10 3 6 2

Metabolism and nutrition disorders
Hyperuricemia 10 2 6 0

The body system and individual ADR terms are sorted in descending frequency order in the IMBRUVICA 
arm. 
* Includes multiple ADR terms 
<1 used for frequency above 0 and below 0.5%
† Includes 2 events of hemorrhage with fatal outcome in the IMBRUVICA arm and 1 event of neutropenia 
with a fatal outcome in the placebo + BR arm.
Atrial fibrillation of any grade occurred in 7% of patients treated with IMBRUVICA + BR and 2% of patients 
treated with placebo + BR. The frequency of Grade 3 and 4 atrial fibrillation was 3% in patients treated with 
IMBRUVICA + BR and 1% in patients treated with placebo +BR.
iLLUMINATE: Adverse reactions described below in Table 8 reflect exposure to IMBRUVICA + obinutuzumab 
with a median duration of 29.3 months and exposure to chlorambucil + obinutuzumab with a median of  
5.1 months in iLLUMINATE in patients with previously untreated CLL/SLL.

Table 8: Adverse Reactions Reported in at Least 10% of Patients in the IMBRUVICA Arm  
in Patients with CLL/SLL in iLLUMINATE

Body System  
Adverse Reaction

IMBRUVICA + 
Obinutuzumab  

(N=113)

Chlorambucil + 
Obinutuzumab  

(N=115)
All Grades

(%)
Grade 3 or 
Higher (%)

All Grades 
(%)

Grade 3 or 
Higher (%)

Blood and lymphatic system disorders
   Neutropenia* 48 39 64 48
   Thrombocytopenia* 36 19 28 11
   Anemia 17 4 25 8
Skin and subcutaneous tissue disorders 
   Rash* 36 3 11 0
   Bruising* 32 3 3 0
Gastrointestinal disorders
   Diarrhea 34 3 10 0
   Constipation 16 0 12 1
   Nausea 12 0 30 0
Musculoskeletal and connective tissue 
disorders
   Musculoskeletal pain* 33 1 23 3
   Arthralgia 22 1 10 0
   Muscle spasms 13 0 6 0
Respiratory, thoracic and mediastinal 
disorders
   Cough 27 1 12 0
Injury, poisoning and procedural 
complications
   Infusion related reaction 25 2 58 8
Vascular disorders
   Hemorrhage* 25 1 9 0
   Hypertension* 17 4 4 3
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Table 8: Adverse Reactions Reported in at Least 10% of Patients in the IMBRUVICA Arm  
in Patients with CLL/SLL in iLLUMINATE (continued)

Body System  
Adverse Reaction§

IMBRUVICA + 
Obinutuzumab  

(N=113)

Chlorambucil + 
Obinutuzumab  

(N=115)
All Grades

(%)
Grade 3 or 
Higher (%)

All Grades 
(%)

Grade 3 or 
Higher (%)

General disorders and administration site 
conditions
   Pyrexia 19 2 26 1
   Fatigue 18 0 17 2
   Peripheral edema 12 0 7 0
Infections and infestations
   Pneumonia* 16 9 9 4†

    Upper respiratory tract infection 14 1 6 0
   Skin infection* 13 1 3 0
   Urinary tract infection 12 3 7 1
   Nasopharyngitis 12 0 3 0
   Conjunctivitis 11 0 2 0
Metabolism and nutrition disorders
   Hyperuricemia 13 1 0 0
Cardiac disorders
   Atrial fibrillation 12 5 0 0
Psychiatric disorders
   Insomnia 12 0 4 0

The body system and individual ADR terms are sorted in descending frequency order in the IMBRUVICA 
arm.
* Includes multiple ADR terms
† Includes one event with a fatal outcome. 
E1912: Adverse reactions described below in Table 9 reflect exposure to IMBRUVICA + rituximab with a 
median duration of 34.3 months and exposure to FCR with a median of 4.7 months in E1912 in patients with 
previously untreated CLL/SLL who were 70 years or younger. 

Table 9: Adverse Reactions Reported in at Least 15% of Patients in the IMBRUVICA Arm in Patients 
with CLL/SLL in E1912

Body System  
Adverse Reaction

IMBRUVICA + Rituximab
(N=352)

Fludarabine + 
Cyclophosphamide + 

Rituximab 
(N=158)

All Grades
(%)

Grade 3 or 
Higher (%)

All Grades 
(%)

Grade 3 or 
Higher (%)

General disorders and administration site 
conditions

   Fatigue 80 2 78 3
   Peripheral edema 28 1 17 0
   Pyrexia 27 1 27 1
   Pain 23 2 8 0
Musculoskeletal and connective tissue 
disorders

   Musculoskeletal pain* 61 5 35 2
   Arthralgia 41 5 10 1
Gastrointestinal disorders

   Diarrhea 53 4 27 1
   Nausea 40 1 64 1
   Stomatitis* 22 1 8 1
   Abdominal pain* 19 2 10 1
   Vomiting 18 2 28 0
   Constipation 17 0 32 0
Skin and subcutaneous tissue disorders 

   Rash* 49 4 29 5
   Bruising* 36 1 4 1
Vascular disorders

   Hypertension* 42 19 22 6
   Hemorrhage* 31 2 8 1
Nervous system disorders

   Headache 40 1 27 1
   Dizziness 21 1 13 1
   Peripheral neuropathy* 19 1 13 1
Respiratory, thoracic and mediastinal 
disorders

   Cough 32 0 25 0
   Dyspnea 22 2 21 1
Infections and infestations

    Upper respiratory tract infection 29 1 19 2
   Skin infection* 16 1 3 1
Metabolism and nutrition disorders

   Hyperuricemia 19 1 4 0
   Decreased appetite 15 0 20 1
Psychiatric disorders

   Insomnia 16 1 19 1

The body system and individual ADR terms are sorted in descending frequency order in the IMBRUVICA 
arm.
* Includes multiple ADR terms

Table 10: Select Laboratory Abnormalities (≥ 15% Any Grade), New or Worsening from Baseline  
in Patients Receiving IMBRUVICA (E1912)

IMBRUVICA + Rituximab 
(N=352)

Fludarabine + 
Cyclophosphamide + 

Rituximab 
(N=158)

All Grades
(%)

Grade  
3 or 4  
(%)

All Grades 
(%)

Grade  
3 or 4  
(%)

Hematology abnormalities
   Neutrophils decreased 53 30 70 44
   Platelets decreased 43 7 69 25
   Hemoglobin decreased 26 0 51 2
Chemistry abnormalities
   Creatinine increased 38 1 17 1
   Bilirubin increased 30 2 15 0
   AST increased 25 3 23 <1

Based on laboratory measurements per IWCLL criteria
Additional Important Adverse Reactions: Cardiovascular Events: Data on cardiovascular events are based 
on randomized controlled trials with IMBRUVICA (n=2,115; median treatment duration of 19.1 months for 
1,157 patients treated with IMBRUVICA and 5.3 months for 958 patients in the control arm). The incidence 
of ventricular tachyarrhythmias (ventricular extrasystoles, ventricular arrhythmias, ventricular fibrillation, 
ventricular flutter, and ventricular tachycardia) of any grade was 1.0% versus 0.4% and of Grade 3 or 
greater was 0.3% versus 0% in patients treated with IMBRUVICA compared to patients in the control arm. 
The incidence of atrial fibrillation and atrial flutter of any grade was 8.4% versus 1.6% and for Grade 3 or 
greater was 4.0% versus 0.5% in patients treated with IMBRUVICA compared to patients in the control arm. 
In addition, the incidence of cardiac failure of any grade was 1.7% versus 0.5% and for Grade 3 or greater 
was 1.2% versus 0.3% in patients treated with IMBRUVICA compared to patients in the control arm.
The incidence of ischemic cerebrovascular events (cerebrovascular accidents, ischemic stroke, cerebral 
ischemia, and transient ischemic attack) of any grade was 1% versus 0.4% and Grade 3 or greater was 0.5% 
versus 0.2% in patients treated with IMBRUVICA compared to patients in the control arm, respectively.
Diarrhea: In randomized controlled trials (n=2,115; median treatment duration of 19.1 months for 1,157 
patients treated with IMBRUVICA and 5.3 months for 958 patients in the control arm), diarrhea of any 
grade occurred at a rate of 43% of patients treated with IMBRUVICA compared to 19% of patients in the 
control arm. Grade 3 diarrhea occurred in 3% versus 1% of IMBRUVICA-treated patients compared to 
the control arm, respectively. Less than 1% (0.3%) of subjects discontinued IMBRUVICA due to diarrhea 
compared with 0% in the control arm. 
Based on data from 1,605 of these patients, the median time to first onset was 21 days (range, 0 to 708) 
versus 46 days (range, 0 to 492) for any grade diarrhea and 117 days (range, 3 to 414) versus 194 days 
(range, 11 to 325) for Grade 3 diarrhea in IMBRUVICA-treated patients compared to the control arm, 
respectively. Of the patients who reported diarrhea, 85% versus 89% had complete resolution, and 15% 
versus 11% had not reported resolution at time of analysis in IMBRUVICA-treated patients compared to 
the control arm, respectively. The median time from onset to resolution in IMBRUVICA-treated subjects 
was 7 days (range, 1 to 655) versus 4 days (range, 1 to 367) for any grade diarrhea and 7 days (range, 1 to 
78) versus 19 days (range, 1 to 56) for Grade 3 diarrhea in IMBRUVICA-treated subjects compared to the 
control arm, respectively.
Visual Disturbance: In randomized controlled trials (n=2,115; median treatment duration of 19.1 months 
for 1,157 patients treated with IMBRUVICA and 5.3 months for 958 patients in the control arm), blurred 
vision and decreased visual acuity of any grade occurred in 11% of patients treated with IMBRUVICA 
(9% Grade 1, 2% Grade 2, no Grade 3 or higher) compared to 6% in the control arm (5% Grade 1 and <1% 
Grade 2 and 3). 
Based on data from 1,605 of these patients, the median time to first onset was 91 days (range, 0 to 
617) versus 100 days (range, 2 to 477) in IMBRUVICA-treated patients compared to the control arm, 
respectively. Of the patients who reported visual disturbances, 60% versus 71% had complete resolution 
and 40% versus 29% had not reported resolution at the time of analysis in IMBRUVICA-treated patients 
compared to the control arm, respectively. The median time from onset to resolution was 37 days (range, 
1 to 457) versus 26 days (range, 1 to 721) in IMBRUVICA-treated subjects compared to the control arm, 
respectively. 
Long-Term Safety The safety data from long-term treatment with IMBRUVICA over 5 years of 1,284 patients 
(treatment-naïve CLL/SLL n=162, relapsed/refractory CLL/SLL n=646, relapsed/refractory MCL n=370, and 
WM n=106) were analyzed. The median treatment duration was 51 months (range, 0.2 to 98 months) for 
CLL/SLL, 11 months (range, 0 to 87 months) for MCL, and 47 months (range, 0.3 to 61 months) for WM. The 
cumulative rate of hypertension increased over time. The prevalence for Grade 3 or greater hypertension 
was 4% (year 0-1), 7% (year 1-2), 9% (year 2-3), 9% (year 3-4), and 9% (year 4-5); the overall incidence for the 
5-year period was 11%. 
Postmarketing Experience: The following adverse reactions have been identified during postapproval 
use of IMBRUVICA. Because these reactions are reported voluntarily from a population of uncertain size, 
it is not always possible to reliably estimate their frequency or establish a causal relationship to drug 
exposure.

• Hepatobiliary disorders: hepatic failure including acute and/or fatal events, hepatic cirrhosis
• Respiratory disorders: interstitial lung disease
• Metabolic and nutrition disorders: tumor lysis syndrome
• Immune system disorders: anaphylactic shock, angioedema, urticaria
• Skin and subcutaneous tissue disorders: Stevens-Johnson Syndrome (SJS), onychoclasis, panniculitis, 

neutrophilic dermatoses
• Infections: hepatitis B reactivation
• Nervous system disorders: peripheral neuropathy

DRUG INTERACTIONS
Effect of CYP3A Inhibitors on Ibrutinib: The coadministration of IMBRUVICA with a strong or moderate 
CYP3A inhibitor may increase ibrutinib plasma concentrations [see Clinical Pharmacology (12.3) in Full 
Prescribing Information]. Increased ibrutinib concentrations may increase the risk of drug-related toxicity.
Dose modifications of IMBRUVICA are recommended when used concomitantly with posaconazole, 
voriconazole and moderate CYP3A inhibitors [see Dosage and Administration (2.3) in Full Prescribing 
Information]. 
Avoid concomitant use of other strong CYP3A inhibitors. Interrupt IMBRUVICA if these inhibitors will be 
used short-term (such as anti-infectives for seven days or less) [see Dosage and Administration (2.3) in 
Full Prescribing Information].
Avoid grapefruit and Seville oranges during IMBRUVICA treatment, as these contain strong or moderate 
inhibitors of CYP3A.
Effect of CYP3A Inducers on Ibrutinib: The coadministration of IMBRUVICA with strong CYP3A inducers 
may decrease ibrutinib concentrations. Avoid coadministration with strong CYP3A inducers [see Clinical 
Pharmacology (12.3) in Full Prescribing Information]. 
USE IN SPECIFIC POPULATIONS
Pregnancy: Risk Summary: IMBRUVICA can cause fetal harm based on findings from animal studies. 
There are no available data on IMBRUVICA use in pregnant women to inform a drug-associated risk 
of major birth defects and miscarriage. In  animal reproduction studies, administration of ibrutinib to 
pregnant rats and rabbits during the period of organogenesis at exposures up to 2-20 times the clinical 
doses of 420-560 mg daily produced embryofetal toxicity including structural abnormalities (see Data). 
Advise pregnant women of the potential risk to a fetus.
All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. The estimated 
background risk of major birth defects and miscarriage for the indicated population is unknown. In the 
U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2-4% and 15-20%, respectively.
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Data: Animal Data: Ibrutinib was administered orally to pregnant rats during the period of organogenesis 
at doses of 10, 40 and 80 mg/kg/day. Ibrutinib at a dose of 80 mg/kg/day was associated with visceral 
malformations (heart and major vessels) and increased resorptions and post-implantation loss. The 
dose of 80  mg/kg/day in rats is approximately 14 times the exposure (AUC) in patients with MCL or 
marginal zone lymphoma (MZL) and 20 times the exposure in patients with CLL/SLL or Waldenström’s 
Macroglobulinemia (WM) administered the dose of 560 mg daily and 420 mg daily, respectively. Ibrutinib at 
doses of 40 mg/kg/day or greater was associated with decreased fetal weights. The dose of 40 mg/kg/day 
in rats is approximately 6 times the exposure (AUC) in patients with MCL administered the dose of  
560 mg daily.
Ibrutinib was also administered orally to pregnant rabbits during the period of organogenesis at doses of 5, 
15, and 45 mg/kg/day. Ibrutinib at a dose of 15 mg/kg/day or greater was associated with skeletal variations 
(fused sternebrae) and ibrutinib at a dose of 45 mg/kg/day was associated with increased resorptions and 
post-implantation loss. The dose of 15 mg/kg/day in rabbits is approximately 2.0 times the exposure (AUC) in 
patients with MCL and 2.8 times the exposure in patients with CLL/SLL or WM administered the dose of 560 
and 420 mg daily, respectively. 
Lactation: Risk Summary: There is no information regarding the presence of ibrutinib or its metabolites in 
human milk, the effects on the breastfed child, or the effects on milk production. Because of the potential 
for serious adverse reactions in the breastfed child, advise women not to breastfeed during treatment 
with IMBRUVICA and for 1 week after the last dose.
Females and Males of Reproductive Potential: Pregnancy Testing: Verify pregnancy status in females of 
reproductive potential prior to initiating IMBRUVICA.
Contraception: Females: IMBRUVICA can cause fetal harm when administered to pregnant women [see 
Use in Specific Populations]. Advise females of reproductive potential to use effective contraception 
during treatment with IMBRUVICA and for 1 month after the last dose.
Males: Advise males with female partners of reproductive potential to use effective contraception during 
treatment with IMBRUVICA and for 1 month following the last dose.
Pediatric Use: The safety and effectiveness of IMBRUVICA in pediatric patients has not been established. 
Geriatric Use: Of the 1,124 patients in clinical studies of IMBRUVICA, 64% were ≥ 65 years of age, while 23% 
were ≥75 years of age. No overall differences in effectiveness were observed between younger and older 
patients. Anemia (all grades), pneumonia (Grade 3 or higher), thrombocytopenia, hypertension, and atrial 
fibrillation occurred more frequently among older patients treated with IMBRUVICA.
Hepatic Impairment: Avoid use of IMBRUVICA in patients with severe hepatic impairment (Child-Pugh 
class C). The safety of IMBRUVICA has not been evaluated in patients with mild to severe hepatic 
impairment by Child-Pugh criteria.
Reduce the recommended dose when administering IMBRUVICA to patients  with mild or moderate 
hepatic impairment (Child-Pugh class A and B). Monitor patients more frequently for adverse 
reactions of IMBRUVICA [see Dosage and Administration (2.4), Clinical Pharmacology (12.3) in Full 
Prescribing Information].
Plasmapheresis: Management of hyperviscosity in WM patients may include plasmapheresis before and 
during treatment with IMBRUVICA. Modifications to IMBRUVICA dosing are not required.
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information). 
•  Hemorrhage: Inform patients of the possibility of bleeding, and to report any signs or symptoms 

(severe headache, blood in stools or urine, prolonged or uncontrolled bleeding). Inform the patient 
that IMBRUVICA may need to be interrupted for medical or dental procedures [see Warnings and 
Precautions].

•  Infections: Inform patients of the possibility of serious infection, and to report any signs or symptoms 
(fever, chills, weakness, confusion) suggestive of infection [see Warnings and Precautions].

•  Cardiac arrhythmias and cardiac failure: Counsel patients to report any signs of palpitations, 
lightheadedness, dizziness, fainting, shortness of breath, chest discomfort, or edema [see Warnings and 
Precautions].

•  Hypertension: Inform patients that high blood pressure has occurred in patients taking IMBRUVICA, 
which may require treatment with anti-hypertensive therapy [see Warnings and Precautions].

•  Second primary malignancies: Inform patients that other malignancies have occurred in patients who 
have been treated with IMBRUVICA, including skin cancers and other carcinomas [see Warnings and 
Precautions].

•  Tumor lysis syndrome: Inform patients of the potential risk of tumor lysis syndrome and to report 
any signs and symptoms associated with this event to their healthcare provider for evaluation [see 
Warnings and Precautions].

•  Embryo-fetal toxicity: Advise women of the potential risk to a fetus. Advise females of reproductive 
potential to inform their healthcare provider of a known or suspected pregnancy [see Warnings and 
Precautions, Use in Specific Populations].

  Advise females of reproductive potential to use effective contraception during treatment with 
IMBRUVICA and for 1 month after the last dose [see Use in Specific Populations].

  Advise males with female partners of reproductive potential to use effective contraception during 
treatment with IMBRUVICA and for 1 month after the last dose [see Use in Specific Populations, 
Nonclinical Toxicology (13.1) in Full Prescribing Information].

•  Lactation: Advise women not to breastfeed during treatment with IMBRUVICA and for 1 week after the 
last dose [see Use in Specific Populations].

•  Inform patients to take IMBRUVICA orally once daily according to their physician’s instructions and that 
the oral dosage (capsules or tablets) should be swallowed whole with a glass of water without opening, 
breaking or chewing the capsules or cutting, crushing or chewing the tablets approximately the same time 
each day [see Dosage and Administration (2.1) in Full Prescribing Information].

•  Advise patients that in the event of a missed daily dose of IMBRUVICA, it should be taken as soon as 
possible on the same day with a return to the normal schedule the following day. Patients should not 
take extra doses to make up the missed dose [see Dosage and Administration (2.1) in Full Prescribing 
Information].

•  Advise patients of the common side effects associated with IMBRUVICA [see Adverse Reactions]. 
Direct the patient to a complete list of adverse drug reactions in PATIENT INFORMATION.

•  Advise patients to inform their health care providers of all concomitant medications, including prescription 
medicines, over-the-counter drugs, vitamins, and herbal products [see Drug Interactions].

•  Advise patients that they may experience loose stools or diarrhea and should contact their doctor if 
their diarrhea persists. Advise patients to maintain adequate hydration [see Adverse Reactions].
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Table 8: Adverse Reactions Reported in at Least 10% of Patients in the IMBRUVICA Arm  
in Patients with CLL/SLL in iLLUMINATE (continued)

Body System  
Adverse Reaction§

IMBRUVICA + 
Obinutuzumab  

(N=113)

Chlorambucil + 
Obinutuzumab  

(N=115)
All Grades

(%)
Grade 3 or 
Higher (%)

All Grades 
(%)

Grade 3 or 
Higher (%)

General disorders and administration site 
conditions
   Pyrexia 19 2 26 1
   Fatigue 18 0 17 2
   Peripheral edema 12 0 7 0
Infections and infestations
   Pneumonia* 16 9 9 4†

    Upper respiratory tract infection 14 1 6 0
   Skin infection* 13 1 3 0
   Urinary tract infection 12 3 7 1
   Nasopharyngitis 12 0 3 0
   Conjunctivitis 11 0 2 0
Metabolism and nutrition disorders
   Hyperuricemia 13 1 0 0
Cardiac disorders
   Atrial fibrillation 12 5 0 0
Psychiatric disorders
   Insomnia 12 0 4 0

The body system and individual ADR terms are sorted in descending frequency order in the IMBRUVICA 
arm.
* Includes multiple ADR terms
† Includes one event with a fatal outcome. 
E1912: Adverse reactions described below in Table 9 reflect exposure to IMBRUVICA + rituximab with a 
median duration of 34.3 months and exposure to FCR with a median of 4.7 months in E1912 in patients with 
previously untreated CLL/SLL who were 70 years or younger. 

Table 9: Adverse Reactions Reported in at Least 15% of Patients in the IMBRUVICA Arm in Patients 
with CLL/SLL in E1912

Body System  
Adverse Reaction

IMBRUVICA + Rituximab
(N=352)

Fludarabine + 
Cyclophosphamide + 

Rituximab 
(N=158)

All Grades
(%)

Grade 3 or 
Higher (%)

All Grades 
(%)

Grade 3 or 
Higher (%)

General disorders and administration site 
conditions

   Fatigue 80 2 78 3
   Peripheral edema 28 1 17 0
   Pyrexia 27 1 27 1
   Pain 23 2 8 0
Musculoskeletal and connective tissue 
disorders

   Musculoskeletal pain* 61 5 35 2
   Arthralgia 41 5 10 1
Gastrointestinal disorders

   Diarrhea 53 4 27 1
   Nausea 40 1 64 1
   Stomatitis* 22 1 8 1
   Abdominal pain* 19 2 10 1
   Vomiting 18 2 28 0
   Constipation 17 0 32 0
Skin and subcutaneous tissue disorders 

   Rash* 49 4 29 5
   Bruising* 36 1 4 1
Vascular disorders

   Hypertension* 42 19 22 6
   Hemorrhage* 31 2 8 1
Nervous system disorders

   Headache 40 1 27 1
   Dizziness 21 1 13 1
   Peripheral neuropathy* 19 1 13 1
Respiratory, thoracic and mediastinal 
disorders

   Cough 32 0 25 0
   Dyspnea 22 2 21 1
Infections and infestations

    Upper respiratory tract infection 29 1 19 2
   Skin infection* 16 1 3 1
Metabolism and nutrition disorders

   Hyperuricemia 19 1 4 0
   Decreased appetite 15 0 20 1
Psychiatric disorders

   Insomnia 16 1 19 1

The body system and individual ADR terms are sorted in descending frequency order in the IMBRUVICA 
arm.
* Includes multiple ADR terms

Table 10: Select Laboratory Abnormalities (≥ 15% Any Grade), New or Worsening from Baseline  
in Patients Receiving IMBRUVICA (E1912)

IMBRUVICA + Rituximab 
(N=352)

Fludarabine + 
Cyclophosphamide + 

Rituximab 
(N=158)

All Grades
(%)

Grade  
3 or 4  
(%)

All Grades 
(%)

Grade  
3 or 4  
(%)

Hematology abnormalities
   Neutrophils decreased 53 30 70 44
   Platelets decreased 43 7 69 25
   Hemoglobin decreased 26 0 51 2
Chemistry abnormalities
   Creatinine increased 38 1 17 1
   Bilirubin increased 30 2 15 0
   AST increased 25 3 23 <1

Based on laboratory measurements per IWCLL criteria
Additional Important Adverse Reactions: Cardiovascular Events: Data on cardiovascular events are based 
on randomized controlled trials with IMBRUVICA (n=2,115; median treatment duration of 19.1 months for 
1,157 patients treated with IMBRUVICA and 5.3 months for 958 patients in the control arm). The incidence 
of ventricular tachyarrhythmias (ventricular extrasystoles, ventricular arrhythmias, ventricular fibrillation, 
ventricular flutter, and ventricular tachycardia) of any grade was 1.0% versus 0.4% and of Grade 3 or 
greater was 0.3% versus 0% in patients treated with IMBRUVICA compared to patients in the control arm. 
The incidence of atrial fibrillation and atrial flutter of any grade was 8.4% versus 1.6% and for Grade 3 or 
greater was 4.0% versus 0.5% in patients treated with IMBRUVICA compared to patients in the control arm. 
In addition, the incidence of cardiac failure of any grade was 1.7% versus 0.5% and for Grade 3 or greater 
was 1.2% versus 0.3% in patients treated with IMBRUVICA compared to patients in the control arm.
The incidence of ischemic cerebrovascular events (cerebrovascular accidents, ischemic stroke, cerebral 
ischemia, and transient ischemic attack) of any grade was 1% versus 0.4% and Grade 3 or greater was 0.5% 
versus 0.2% in patients treated with IMBRUVICA compared to patients in the control arm, respectively.
Diarrhea: In randomized controlled trials (n=2,115; median treatment duration of 19.1 months for 1,157 
patients treated with IMBRUVICA and 5.3 months for 958 patients in the control arm), diarrhea of any 
grade occurred at a rate of 43% of patients treated with IMBRUVICA compared to 19% of patients in the 
control arm. Grade 3 diarrhea occurred in 3% versus 1% of IMBRUVICA-treated patients compared to 
the control arm, respectively. Less than 1% (0.3%) of subjects discontinued IMBRUVICA due to diarrhea 
compared with 0% in the control arm. 
Based on data from 1,605 of these patients, the median time to first onset was 21 days (range, 0 to 708) 
versus 46 days (range, 0 to 492) for any grade diarrhea and 117 days (range, 3 to 414) versus 194 days 
(range, 11 to 325) for Grade 3 diarrhea in IMBRUVICA-treated patients compared to the control arm, 
respectively. Of the patients who reported diarrhea, 85% versus 89% had complete resolution, and 15% 
versus 11% had not reported resolution at time of analysis in IMBRUVICA-treated patients compared to 
the control arm, respectively. The median time from onset to resolution in IMBRUVICA-treated subjects 
was 7 days (range, 1 to 655) versus 4 days (range, 1 to 367) for any grade diarrhea and 7 days (range, 1 to 
78) versus 19 days (range, 1 to 56) for Grade 3 diarrhea in IMBRUVICA-treated subjects compared to the 
control arm, respectively.
Visual Disturbance: In randomized controlled trials (n=2,115; median treatment duration of 19.1 months 
for 1,157 patients treated with IMBRUVICA and 5.3 months for 958 patients in the control arm), blurred 
vision and decreased visual acuity of any grade occurred in 11% of patients treated with IMBRUVICA 
(9% Grade 1, 2% Grade 2, no Grade 3 or higher) compared to 6% in the control arm (5% Grade 1 and <1% 
Grade 2 and 3). 
Based on data from 1,605 of these patients, the median time to first onset was 91 days (range, 0 to 
617) versus 100 days (range, 2 to 477) in IMBRUVICA-treated patients compared to the control arm, 
respectively. Of the patients who reported visual disturbances, 60% versus 71% had complete resolution 
and 40% versus 29% had not reported resolution at the time of analysis in IMBRUVICA-treated patients 
compared to the control arm, respectively. The median time from onset to resolution was 37 days (range, 
1 to 457) versus 26 days (range, 1 to 721) in IMBRUVICA-treated subjects compared to the control arm, 
respectively. 
Long-Term Safety The safety data from long-term treatment with IMBRUVICA over 5 years of 1,284 patients 
(treatment-naïve CLL/SLL n=162, relapsed/refractory CLL/SLL n=646, relapsed/refractory MCL n=370, and 
WM n=106) were analyzed. The median treatment duration was 51 months (range, 0.2 to 98 months) for 
CLL/SLL, 11 months (range, 0 to 87 months) for MCL, and 47 months (range, 0.3 to 61 months) for WM. The 
cumulative rate of hypertension increased over time. The prevalence for Grade 3 or greater hypertension 
was 4% (year 0-1), 7% (year 1-2), 9% (year 2-3), 9% (year 3-4), and 9% (year 4-5); the overall incidence for the 
5-year period was 11%. 
Postmarketing Experience: The following adverse reactions have been identified during postapproval 
use of IMBRUVICA. Because these reactions are reported voluntarily from a population of uncertain size, 
it is not always possible to reliably estimate their frequency or establish a causal relationship to drug 
exposure.

• Hepatobiliary disorders: hepatic failure including acute and/or fatal events, hepatic cirrhosis
• Respiratory disorders: interstitial lung disease
• Metabolic and nutrition disorders: tumor lysis syndrome
• Immune system disorders: anaphylactic shock, angioedema, urticaria
• Skin and subcutaneous tissue disorders: Stevens-Johnson Syndrome (SJS), onychoclasis, panniculitis, 

neutrophilic dermatoses
• Infections: hepatitis B reactivation
• Nervous system disorders: peripheral neuropathy

DRUG INTERACTIONS
Effect of CYP3A Inhibitors on Ibrutinib: The coadministration of IMBRUVICA with a strong or moderate 
CYP3A inhibitor may increase ibrutinib plasma concentrations [see Clinical Pharmacology (12.3) in Full 
Prescribing Information]. Increased ibrutinib concentrations may increase the risk of drug-related toxicity.
Dose modifications of IMBRUVICA are recommended when used concomitantly with posaconazole, 
voriconazole and moderate CYP3A inhibitors [see Dosage and Administration (2.3) in Full Prescribing 
Information]. 
Avoid concomitant use of other strong CYP3A inhibitors. Interrupt IMBRUVICA if these inhibitors will be 
used short-term (such as anti-infectives for seven days or less) [see Dosage and Administration (2.3) in 
Full Prescribing Information].
Avoid grapefruit and Seville oranges during IMBRUVICA treatment, as these contain strong or moderate 
inhibitors of CYP3A.
Effect of CYP3A Inducers on Ibrutinib: The coadministration of IMBRUVICA with strong CYP3A inducers 
may decrease ibrutinib concentrations. Avoid coadministration with strong CYP3A inducers [see Clinical 
Pharmacology (12.3) in Full Prescribing Information]. 
USE IN SPECIFIC POPULATIONS
Pregnancy: Risk Summary: IMBRUVICA can cause fetal harm based on findings from animal studies. 
There are no available data on IMBRUVICA use in pregnant women to inform a drug-associated risk 
of major birth defects and miscarriage. In  animal reproduction studies, administration of ibrutinib to 
pregnant rats and rabbits during the period of organogenesis at exposures up to 2-20 times the clinical 
doses of 420-560 mg daily produced embryofetal toxicity including structural abnormalities (see Data). 
Advise pregnant women of the potential risk to a fetus.
All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. The estimated 
background risk of major birth defects and miscarriage for the indicated population is unknown. In the 
U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2-4% and 15-20%, respectively.
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Data: Animal Data: Ibrutinib was administered orally to pregnant rats during the period of organogenesis 
at doses of 10, 40 and 80 mg/kg/day. Ibrutinib at a dose of 80 mg/kg/day was associated with visceral 
malformations (heart and major vessels) and increased resorptions and post-implantation loss. The 
dose of 80  mg/kg/day in rats is approximately 14 times the exposure (AUC) in patients with MCL or 
marginal zone lymphoma (MZL) and 20 times the exposure in patients with CLL/SLL or Waldenström’s 
Macroglobulinemia (WM) administered the dose of 560 mg daily and 420 mg daily, respectively. Ibrutinib at 
doses of 40 mg/kg/day or greater was associated with decreased fetal weights. The dose of 40 mg/kg/day 
in rats is approximately 6 times the exposure (AUC) in patients with MCL administered the dose of  
560 mg daily.
Ibrutinib was also administered orally to pregnant rabbits during the period of organogenesis at doses of 5, 
15, and 45 mg/kg/day. Ibrutinib at a dose of 15 mg/kg/day or greater was associated with skeletal variations 
(fused sternebrae) and ibrutinib at a dose of 45 mg/kg/day was associated with increased resorptions and 
post-implantation loss. The dose of 15 mg/kg/day in rabbits is approximately 2.0 times the exposure (AUC) in 
patients with MCL and 2.8 times the exposure in patients with CLL/SLL or WM administered the dose of 560 
and 420 mg daily, respectively. 
Lactation: Risk Summary: There is no information regarding the presence of ibrutinib or its metabolites in 
human milk, the effects on the breastfed child, or the effects on milk production. Because of the potential 
for serious adverse reactions in the breastfed child, advise women not to breastfeed during treatment 
with IMBRUVICA and for 1 week after the last dose.
Females and Males of Reproductive Potential: Pregnancy Testing: Verify pregnancy status in females of 
reproductive potential prior to initiating IMBRUVICA.
Contraception: Females: IMBRUVICA can cause fetal harm when administered to pregnant women [see 
Use in Specific Populations]. Advise females of reproductive potential to use effective contraception 
during treatment with IMBRUVICA and for 1 month after the last dose.
Males: Advise males with female partners of reproductive potential to use effective contraception during 
treatment with IMBRUVICA and for 1 month following the last dose.
Pediatric Use: The safety and effectiveness of IMBRUVICA in pediatric patients has not been established. 
Geriatric Use: Of the 1,124 patients in clinical studies of IMBRUVICA, 64% were ≥ 65 years of age, while 23% 
were ≥75 years of age. No overall differences in effectiveness were observed between younger and older 
patients. Anemia (all grades), pneumonia (Grade 3 or higher), thrombocytopenia, hypertension, and atrial 
fibrillation occurred more frequently among older patients treated with IMBRUVICA.
Hepatic Impairment: Avoid use of IMBRUVICA in patients with severe hepatic impairment (Child-Pugh 
class C). The safety of IMBRUVICA has not been evaluated in patients with mild to severe hepatic 
impairment by Child-Pugh criteria.
Reduce the recommended dose when administering IMBRUVICA to patients  with mild or moderate 
hepatic impairment (Child-Pugh class A and B). Monitor patients more frequently for adverse 
reactions of IMBRUVICA [see Dosage and Administration (2.4), Clinical Pharmacology (12.3) in Full 
Prescribing Information].
Plasmapheresis: Management of hyperviscosity in WM patients may include plasmapheresis before and 
during treatment with IMBRUVICA. Modifications to IMBRUVICA dosing are not required.
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information). 
•  Hemorrhage: Inform patients of the possibility of bleeding, and to report any signs or symptoms 

(severe headache, blood in stools or urine, prolonged or uncontrolled bleeding). Inform the patient 
that IMBRUVICA may need to be interrupted for medical or dental procedures [see Warnings and 
Precautions].

•  Infections: Inform patients of the possibility of serious infection, and to report any signs or symptoms 
(fever, chills, weakness, confusion) suggestive of infection [see Warnings and Precautions].

•  Cardiac arrhythmias and cardiac failure: Counsel patients to report any signs of palpitations, 
lightheadedness, dizziness, fainting, shortness of breath, chest discomfort, or edema [see Warnings and 
Precautions].

•  Hypertension: Inform patients that high blood pressure has occurred in patients taking IMBRUVICA, 
which may require treatment with anti-hypertensive therapy [see Warnings and Precautions].

•  Second primary malignancies: Inform patients that other malignancies have occurred in patients who 
have been treated with IMBRUVICA, including skin cancers and other carcinomas [see Warnings and 
Precautions].

•  Tumor lysis syndrome: Inform patients of the potential risk of tumor lysis syndrome and to report 
any signs and symptoms associated with this event to their healthcare provider for evaluation [see 
Warnings and Precautions].

•  Embryo-fetal toxicity: Advise women of the potential risk to a fetus. Advise females of reproductive 
potential to inform their healthcare provider of a known or suspected pregnancy [see Warnings and 
Precautions, Use in Specific Populations].

  Advise females of reproductive potential to use effective contraception during treatment with 
IMBRUVICA and for 1 month after the last dose [see Use in Specific Populations].

  Advise males with female partners of reproductive potential to use effective contraception during 
treatment with IMBRUVICA and for 1 month after the last dose [see Use in Specific Populations, 
Nonclinical Toxicology (13.1) in Full Prescribing Information].

•  Lactation: Advise women not to breastfeed during treatment with IMBRUVICA and for 1 week after the 
last dose [see Use in Specific Populations].

•  Inform patients to take IMBRUVICA orally once daily according to their physician’s instructions and that 
the oral dosage (capsules or tablets) should be swallowed whole with a glass of water without opening, 
breaking or chewing the capsules or cutting, crushing or chewing the tablets approximately the same time 
each day [see Dosage and Administration (2.1) in Full Prescribing Information].

•  Advise patients that in the event of a missed daily dose of IMBRUVICA, it should be taken as soon as 
possible on the same day with a return to the normal schedule the following day. Patients should not 
take extra doses to make up the missed dose [see Dosage and Administration (2.1) in Full Prescribing 
Information].

•  Advise patients of the common side effects associated with IMBRUVICA [see Adverse Reactions]. 
Direct the patient to a complete list of adverse drug reactions in PATIENT INFORMATION.

•  Advise patients to inform their health care providers of all concomitant medications, including prescription 
medicines, over-the-counter drugs, vitamins, and herbal products [see Drug Interactions].

•  Advise patients that they may experience loose stools or diarrhea and should contact their doctor if 
their diarrhea persists. Advise patients to maintain adequate hydration [see Adverse Reactions].
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therapeutics. Their algorithm aims to identify he-
moglobin F inducers that can outperform BCL11A 
knockdown, a current gene therapy approach. All 
aboard the fetal hemoglobin train!

Others worth a mention are the reduction of 
transfusion burden in Sub-Saharan Africa with the 
use of hydroxyurea (abstract 11), low rates of opi-

oid-related deaths in patients with SCD (abstract 
124) and more data from a pyruvate kinase activa-
tor (abstracts 8 and 9) in SCD. 

In hemostasis, use of the tissue factor pathway 
inhibitor concizumab (see my hemostasis high-
lights piece for more on that) made another show-
ing in the poster hall, this time showing quality of 
life improvements in patients with hemophilia A 
and B without inhibitors (abstract 1041). This is es-
pecially promising for patients with hemophilia B 
with inhibitors, making this a good year for hemo-
philia B patients.

Another talk (abstract 1025) showed in a mouse 
model that an antibody to the cytokine B-cell acti-
vating factor (BAFF), when introduced in addition to 
splenectomy, significantly reduced the risk of high-ti-
ter inhibitors to factor VIII. This establishes the extra-
splenic activity of BAFF in the immune response to 
exogenous FVIII and paves the way for prevention of 
inhibitors in patients with hemophilia A.

Speaking of inhibitors, one of the Late-Breaking 
Abstracts was another fantastic clinical demon-
stration of basic science (abstract LBA-5). Recently 
published data have shown that Fc-fusion FVIII ac-
tivates natural killer cells, which are subsequent-
ly capable of lysing anti-FVIII B-cells (Lagassé et 
al. 2021). This would seem to predict the utility of 
Fc-fusion proteins for immune tolerance induc-
tion. The authors of the VerITI-8 study presented 
first-of-its kind data successfully using an extend-
ed half-life FVIII product (Fc fusion-recombinant 
FVIII) as initial immune tolerance induction.

Moving on to clotting, coagulationists love their 
prediction models for data-driven decisions, right? 
Our Austrian colleagues (abstract 775) have taken 
clinical prediction scoring to identify patients at 

Best Nonmalignant
»» Page 1

Dr. Benjamin Kile presents the Best of ASH session on 
Tuesday in Atlanta.

Patrick S. 
Ellsworth, MD
University of 
North Carolina at 
Chapel Hill

especially low risk for venous thromboembolism 
(VTE) recurrence. It’s an important question, is 
clinically valuable, and refines current risk stratifi-
cation practice. It tends to underestimate long-term 
recurrence, but it is a reasonable start.

In a win for women with blood clots, a strong 
analysis (abstract 776) shows that women who 
have a VTE associated with combined oral contra-
ceptives have a lower risk of VTE recurrence than 
women with unprovoked VTE, though clinically, 
many end up on neverending anticoagulation.

Finally, in one of my favorites, the authors of the 
iPLAT1 study (abstract 351) used platelets cultured 
from induced pluripotent stem cells to transfuse a 
patient who was alloimmunized to platelets and re-
fractory to donated units. They worked. They were 
safe. I don’t want to think about the cost of these 
platelets yet; I just want to imagine a world without 
platelet shortages for a while.

There you have it, a small selection, but curated 
with just as much love as a mix tape.

Dr. Ellsworth indicated no relevant conflicts of 
interest.

CLL
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Elizabeth A. Brem, 
MD
University of 
California, Irvine 
School of Medicine

Amanda 
Blackmon, 
MS, DO
City of Hope 
National Medical 
Center, Duarte, CA

at the price of indefinite therapy.” He discussed 
how GVe has lower progression-free survival in 
patients with deletion(17p) or TP53 mutations 
and those with unmutated IGVH, whereas BTKis 
appear to be generally effective across subgroups. 
Dr. Tam reviewed important logistic challenges 
with venetoclax-based regimens including the 
ramp-up involved and monitoring for tumor lysis 
syndrome, renal function, and urgent electrolyte 
management. 

Also in this CLL session, Dr. Deborah Stephens 
addressed the role of anti-CD20 antibody therapy 
in CLL. She recommended using anti-CD20 anti-
body therapy in numerous situations: with FCR, 
with venetoclax-based therapy (obinatuzumab 
in frontline and rituximab in subsequent lines), 
and with PI3K inhibitors (idelalisib+rituximab 
in relapsed setting, emerging data for ublitux-
imab+umbralisib in frontline or relapsed set-
tings). She did not recommend use of anti-CD20 
antibodies with BTKi unless there is need for 
urgent disease control or uncontrolled autoim-
mune cytopenias; neither does she recommend 
anti-CD20 antibody maintenance therapy. When 
we asked her opinion on time-limited compared 
to continuous therapy, Dr. Stephens answered, “I 
feel very fortunate to have so many great weap-
ons to fight CLL and so many different ways to 
use them. I think it will come down to tailoring 
the therapy for each individual patient. Younger 

patients in particular are well-suited for time-lim-
ited therapies, which will limit the overall years 
of their life that they would have to maintain in-
definite therapy. Select high-risk patients, such as 
those with TP53 mutation or del(17p) will likely 
benefit from continuous therapy until relapse.”

During the live Q&A for the education session 
(available on demand), many questions were asked 
of the panelists. When asked about the combina-
tion of venetoclax with ibrutinib, the panelists en-
dorsed enthusiasm for the combination, but shared 
concerns about cost, the uncertainty about what to 
do at relapse in that setting, and tolerability, partic-
ularly in older patients. The panelists were asked if 
they currently use MRD to guide duration of ther-
apy. Dr. Stephens pointed out that she does check 
for MRD at the end of-time limited therapy, but that 
currently this does not affect what she does ther-
apeutically. Multiple presenters pointed out the 
limited availability of MRD tests as well as the het-

erogeneity of the methods used, making it hard to 
form universal conclusions. There was also a ques-
tion about whether we should consider treating at 
the point of MRD positivity versus waiting for frank 
relapse. Dr. Stephens pointed out that studies are 
looking at this question, and we will need to take 
note of both PFS and tolerability when we evalu-
ate these trials. For now, there does not appear that 
there is any data to suggest re-initiating therapy at 
the time of MRD positivity versus waiting for clin-
ical relapse. The panelists note that they often do 
follow MRD in peripheral blood, but currently at 
most that information helps them determine how 
often to monitor the patient. 

So, in the end, the answer is complicated, but we 
are fortunate to have an ever-expanding toolkit in 
terms of not only novel therapies, but tools to mon-
itor response and guide therapy (MRD testing). 

Dr. Blackmon and Dr. Brem indicated no rele-
vant conflicts of interest.  
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INDICATION
REZUROCK™ (belumosudil) is indicated for the treatment of adult and 
pediatric patients 12 years and older with chronic graft-versus-host disease 
(chronic GVHD) after failure of at least two prior lines of systemic therapy.

IMPORTANT SAFETY INFORMATION
Warnings and Precautions
•  Embryo-Fetal Toxicity: Based on findings in animals and its mechanism of 

action, REZUROCK can cause fetal harm when administered to a pregnant 
woman. Advise pregnant women of the potential risk to a fetus. Advise 
females of reproductive potential and males with female partners of 
reproductive potential to use effective contraception during treatment with 
REZUROCK and for at least one week after the last dose

Adverse Reactions
•   The most common (≥ 20%) adverse reactions, including laboratory 

abnormalities, were infections, asthenia, nausea, diarrhea, dyspnea, cough, 
edema, hemorrhage, abdominal pain, musculoskeletal pain, headache, 
phosphate decreased, gamma glutamyl transferase increased, lymphocytes 
decreased, and hypertension

•  Permanent discontinuation of REZUROCK due to adverse reactions 
occurred in 18% of patients. The adverse reactions which resulted in 
permanent discontinuation of REZUROCK in > 3% of patients included 
nausea (4%). Adverse reactions leading to dose interruption occurred in 
29% of patients. The adverse reactions leading to dose interruption in ≥ 2% 
were infections (11%), diarrhea (4%), and asthenia, dyspnea, hemorrhage, 
hypotension, liver function test abnormal, nausea, pyrexia, edema, and renal 
failure with (2% each)

•  Monitor total bilirubin, aspartate aminotransferase (AST), and alanine 
aminotransferase (ALT) at least monthly

Drug Interactions
•  Strong CYP3A Inducers: Coadministration of REZUROCK with strong 

CYP3A inducers decreases belumosudil exposure, which may reduce the 
efficacy of REZUROCK. Increase the dosage of REZUROCK to 200 mg twice 
daily when coadministered with strong CYP3A inducers

•  Proton Pump Inhibitors: Coadministration of REZUROCK with proton pump 
inhibitors decreases belumosudil exposure, which may reduce the efficacy 
of REZUROCK. Increase the dosage of REZUROCK to 200 mg twice daily 
when coadministered with proton pump inhibitors

IMPORTANT SAFETY INFORMATION (cont)
Use in Specific Populations
•  Pregnancy: Based on findings from animal studies and the mechanism of 

action, REZUROCK can cause fetal harm when administered to pregnant 
women. There are no available human data on REZUROCK use in pregnant 
women to evaluate for a drug-associated risk. Advise pregnant women and 
females of reproductive potential of the potential risk to the fetus

•  Lactation: There are no data available on the presence of belumosudil 
or its metabolites in human milk or the effects on the breastfed child, or 
milk production. Because of the potential for serious adverse reactions 
from belumosudil in the breastfed child, advise lactating women not to 
breastfeed during treatment with REZUROCK and for at least one week after 
the last dose

•  Pediatric Use: The safety and effectiveness of REZUROCK have been 
established in pediatric patients 12 years and older. The safety and 
effectiveness of REZUROCK in pediatric patients less than 12 years old have 
not been established

•  Geriatric Use: Of the 186 patients with chronic GVHD in clinical studies 
of REZUROCK, 26% were 65 years and older. No clinically meaningful 
differences in safety or effectiveness of REZUROCK were observed in 
comparison to younger patients

•  Renal and Hepatic Impairment: Treatment with REZUROCK has not been 
studied in patients with pre-existing severe renal or hepatic impairment. 
For patients with pre-existing severe renal or hepatic impairment, consider 
the risks and potential benefits before initiating treatment with REZUROCK

You are encouraged to report side effects of prescription drugs to the FDA.  
Visit www.FDA.gov/medwatch or call 1-800-FDA-1088. You may also contact 
Kadmon Pharmaceuticals, LLC, at 1-877-377-7862 to report side effects. 

References: 1. REZUROCK. Package insert. Kadmon Pharmaceuticals, LLC; 2021. 2. Zanin-Zhorov A, Weiss JM, Nyuydzefe MS,  
et al. Selective oral ROCK2 inhibitor down-regulates IL-21 and IL-17 secretion in human T cells via STAT3-dependent 
mechanism. Proc Natl Acad Sci USA. 2014;111(47):16814-16819. doi:10.1073/pnas.1414189111 3. Flynn R, Paz K, Du J, et al. 
Targeted rho associated kinase 2 inhibition suppresses murine and human chronic GVHD through a Stat3-dependent 
mechanism. Blood. 2016;127(17):2144-2154. doi:10.1182/blood-2015-10-678706 4. Data on file. Kadmon Pharmaceuticals, LLC; 
2021. 5. Cutler CS, Lee SJ, Arai S, et al. Belumosudil for chronic graft-versus-host disease (cGVHD) after 2 or more prior 
lines of therapy: the ROCKstar study. Blood. 2021;blood.2021012021. doi:10.1182/blood.2021012021

Please see Brief Summary of full Prescribing Information on adjacent pages.

© 2021 Kadmon Pharmaceuticals, LLC.  All Rights Reserved.
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 75%
ORRa

(95% CI, 63-85;  
P<.0001)1,4

REZUROCK achieved clinically and statistically significant efficacy with the 
200-mg once-daily dose in a real-world demographic of patients with cGVHD.1

 •  Once-daily oral medication that targets both inflammation and fibrosis through selective 
ROCK2 inhibition1-3

•  CR was observed in all organs, including those with fibrotic manifestations5 

•  There was no death or new systemic therapy initiation in 62% (95% CI, 46-74) of the  
responder population at 12 months1 

•  Clinically meaningful improvements in QOL, with CS and CNI dose reductions and 
discontinuations achieved in both responders and nonresponders5

•  Well tolerated1

aProportion of patients who achieved CR or PR according to the 2014 NIH cGVHD Consensus Criteria in the 200-mg once-daily arm.1

Enroll your patients with cGVHD in Kadmon ASSIST so our specialists can find the best program  
to fit your patients’ coverage.

Kadmon ASSIST is available Monday through Friday, 8 am-8 pm ET, by calling 1-844-KADMON1 (523-6661). 

cGVHD, chronic graft-versus-host disease; CNI, calcineurin inhibitor; CR, complete response; CS, corticosteroid; FDA, US Food and Drug Administration; NIH, National Institutes of Health; ORR, overall response 
rate; PR, partial response; QOL, quality of life; ROCK2, rho-associated coiled-coil–containing protein kinase-2.

 For patients with cGVHD aged ≥12 years after 
failure of at least 2 prior lines of systemic 

therapy, help them ROCK ON1-3

VISIT REZUROCKhcp.com TO LEARN MORE

ASSIST™

NOW APPROVED

Blood Advances Talks (BATs), and 
Drug Advances. “With our additional 
solicited content as well as a marked 
increase in original article submis-
sions, we [will be] expanding our As-
sociate Editor team,” said Dr. Bollard. 
She also highlighted the presence of 
incoming Deputy Editor, Dr. Andrew 
Weyrich. “With this increased sup-
port,” she said, “the Blood Advances 
editorial team looks forward to cap-
italizing on our close relationship 
with Blood to attract high-quality 
papers and to meet the needs of our 
combined readership.”

Dr. Bollard also looks forward to 
continually building an internation-
ally diverse team, building on es-
tablished roots in the United States, 
Europe, and Australasia. “It is crit-
ically important that the content is 

relevant to, and meets the needs of, a 
broad audience within the entire he-
matology community and beyond,” 
she said. “This can really only be ef-
fectively achieved by establishing a 
team that is as diverse and represen-
tative of our readership as a whole.”

Both editors expressed confidence 
in the firm foundation of the journal. 
“I have been extremely gratified by 
the positive response we have re-
ceived from our community of he-
matologists,” said Dr. Negrin. And 

Dr. Bollard now looks to build on this 
enthusiasm and momentum, in the 
realm of important advances such 
as gene therapy and immunology/
immunotherapy, but also in the ex-
panding global markets in develop-
ing parts of the world. “To support 
our ongoing development…we need 
input from our readership regarding 
what is important to them,” said Dr. 
Bollard, mentioning a forthcoming 
readership survey as well as planned 
assessment of other metrics that 

can offer a snapshot of the journal’s 
overall health. “We will evaluate the 
success of our content,” she said, “in 
terms of numbers of downloads and 
citations to optimally position Blood 
Advances as an established leader 
in the field, while continuing to in-
crease our impact (Factor)!”

Please join ASH in thanking Dr. 
Negrin for his five years of excel-
lent leadership, and in welcoming 
Dr. Bollard as she takes the helm of 
Blood Advances.

Blood Advances
»» Page 8

The Annual 
Meeting Might 
Be Over, But 
the Learning 
Continues
Hundreds of on-demand 
sessions are available at 
annualmeeting.hematology.
org. Access everything you 
missed before your access 
expires (on January 1, Febru-
ary 1, or March 1, depending 
on your registration pack-
age). Consider upgrading 
your registration for longer 
access to the platform.

ASHNewsDaily.org is home 
to profiles of 2021 ASH 
awards recipients, Society 
news updates, and more 
than 40 articles by the 2021 
Editorial Board, covering an 
array of Education and Sci-
entific Program, Special-In-
terest, and Oral and Poster 
Sessions from this year’s 
meeting.

You can also sign up to 
receive up to three years of 
access to sessions via ASH 
Academy On Demand by pur-
chasing a webcast package. 
If you did not add a package 
during registration or in At-
lanta, you can purchase near-
ly 400 hours of recorded an-
nual meeting content. Visit 
academy.hematology.org to 
learn more.
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REZUROCK™ (belumosudil) tablets, for oral use 
Initial U.S. Approval: 2021 
BRIEF SUMMARY: Please see package insert for full prescribing information. 
1    INDICATIONS AND USAGE 
REZUROCK is indicated for the treatment of adult and pediatric patients 12 years 
and older with chronic graft-versus-host disease (chronic GVHD) after failure 
of at least two prior lines of systemic therapy. 
4    CONTRAINDICATIONS 
None.  
5    WARNINGS AND PRECAUTIONS 

5.1 Embryo-Fetal Toxicity  
Based on findings in animals and its mechanism of action, REZUROCK can 
cause fetal harm when administered to a pregnant woman. In animal 
reproduction studies, administration of belumosudil to pregnant rats and 
rabbits during the period organogenesis caused adverse developmental 
outcomes including embryo-fetal mortality and malformations at maternal 
exposures (AUC) less than those in patients at the recommended dose. 
Advise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential and males with female partners of reproductive potential 
to use effective contraception during treatment with REZUROCK and for at 
least one week after the last dose [see Use in Specific Populations (8.1, 8.3), 
Nonclinical Toxicology (13.1) in the full prescribing information]. 
6    ADVERSE REACTIONS 

6.1 Clinical Trial Experience  
Because clinical trials are conducted under widely variable conditions, adverse 
reaction rates observed in clinical trials of a drug cannot be directly compared 
with rates of clinical trials of another drug and may not reflect the rates observed 
in practice. 
Chronic Graft versus Host Disease 
In two clinical trials (Study KD025-213 and Study KD025-208), 83 adult patients  
with chronic GVHD were treated with REZUROCK 200 mg once daily [see 
Clinical Studies (14.1) in the full prescribing information]. The median duration 
of treatment was 9.2 months (range 0.5 to 44.7 months). 
Fatal adverse reaction was reported in one patient with severe nausea, vomiting, 
diarrhea and multi-organ failure. 
Permanent discontinuation of REZUROCK due to adverse reactions occurred 
in 18% of patients. The adverse reactions which resulted in permanent 
discontinuation of REZUROCK in > 3% of patients included nausea (4%). 
Adverse reactions leading to dose interruption occurred in 29% of patients. The 
adverse reactions leading to dose interruption in ≥ 2% were infections (11%), 
diarrhea (4%), and asthenia, dyspnea, hemorrhage, hypotension, liver function 
test abnormal, nausea, pyrexia, edema, and renal failure with (2% each). 
The most common (≥ 20%) adverse reactions, including laboratory 
abnormalities, were infections, asthenia, nausea, diarrhea, dyspnea, cough, 
edema, hemorrhage, abdominal pain, musculoskeletal pain, headache, 
phosphate decreased, gamma glutamyl transferase increased, lymphocytes 
decreased, and hypertension. 
Table 2 summarizes the nonlaboratory adverse reactions. 

 

(continued) 

 

a infection with an unspecified pathogen includes acute sinusitis, device related 
infection, ear infection, folliculitis, gastroenteritis, gastrointestinal infection, 
hordeolum, infectious colitis, lung infection, skin infection, tooth infection, urinary 
tract infection, wound infection, upper respiratory tract infection, pneumonia, 
conjunctivitis, sinusitis, respiratory tract infection, bronchitis, sepsis, septic 
shock. 
b includes influenza, rhinovirus infection, gastroenteritis viral, viral upper 
respiratory tract infection, bronchitis viral, Epstein-Barr viremia, Epstein-Barr 
virus infection, parainfluenzae virus infection, Varicella zoster virus infection, 
viral infection. 
c includes cellulitis, Helicobacter infection, Staphylococcal bacteremia, catheter 
site cellulitis, Clostridium difficile colitis, Escherichia urinary tract infection, 
gastroenteritis Escherichia coli, Pseudomonas infection, urinary tract infection 
bacterial. 
d includes fatigue, asthenia, malaise. 
e includes edema peripheral, generalized edema, face edema, localized edema, 
edema. 
f includes nausea, vomiting. 
g includes abdominal pain, abdominal pain upper, abdominal pain lower. 
h includes dyspnea, dyspnea exertional, apnea, orthopnea, sleep apnea syndrome. 
i includes cough, productive cough. 
j includes contusion, hematoma, epistaxis, increased tendency to bruise, 
conjunctival hemorrhage, hematochezia, mouth hemorrhage, catheter site 
hemorrhage, hematuria, hemothorax, purpura. 
k includes pain in extremity, back pain, flank pain, limb discomfort, 
musculoskeletal chest pain, neck pain, musculoskeletal pain. 
l includes headache, migraine. 
m includes rash, rash maculo-papular, rash erythematous, rash generalized, 
dermatitis exfoliative. 
n includes pruritus, pruritus generalized. 

Table 2: Nonlaboratory Adverse Reactions in ≥ 10% Patients with Chronic 
GVHD Treated with REZUROCK

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)

All Grades (%) Grades 3-4 (%)
Infections and infestations
Infection (pathogen not specified)a 53 16
Viral infectionb 19 4
Bacterial infectionc 16 4
General disorders and administration site conditions
Astheniad 46 4
Edemae 27 1
Pyrexia 18 1

Table 2: Nonlaboratory Adverse Reactions in ≥ 10% Patients with Chronic 
GVHD Treated with REZUROCK

Adverse Reaction

REZUROCK 
200 mg once daily 

(N=83)

All Grades (%) Grades 3-4 (%)
Gastrointestinal
Nauseaf 42 4
Diarrhea 35 5
Abdominal paing 22 1
Dysphagia 16 0
Respiratory, thoracic and mediastinal
Dyspneah 33 5
Coughi 30 0
Nasal congestion 12 0
Vascular
Hemorrhagej 23 5
Hypertension 21 7
Musculoskeletal and connective tissue
Musculoskeletal paink 22 4
Muscle spasm 17 0
Arthralgia 15 2
Nervous system
Headachel 21 0
Metabolism and nutrition
Decreased appetite 17 1
Skin and subcutaneous
Rashm 12 0
Pruritusn 11 0

p53
»» Page 3

Overall, the atmosphere of the session was 
cautiously optimistic. Dr. Prives invited us to 
join in the legion of crusader-scientists in taking 
down this alphanumeric bad guy: “Hopefully I’ve 
inspired you to consider thinking about this [p53] 
in terms of your own research.” It was also some-
what refreshing to capture how, even though we 
know a lot about p53 (see multiple presenters 
quoted as disappointedly uttering “I don’t have 
time to show you all this”), we still have so many 

questions. So while we’re not quite ready to 
stand hand-in-hand singing “Fahoo fores, dahoo 
dores,” we are beginning to get the sense that p53 
is (nearly) in our grasp, and that, so long as we 
continue to puzzle and puzzle (till our puzzlers 
are sore), we might just vanquish this genetic 
scoundrel. Just as the Grinch is, in part, a story 
about the indomitable power of optimism, we 
look forward to someday putting this villain, the 
abysmally contemptible p53, to rest. The epitaph, 
would read, and I quote: “… Stink, stank, stunk”! 
– THE END –

Dr. Szuber indicated no relevant conflicts of interest.

Natasha Szuber, 
MD, MSc
Maisoneuve-
Rosemont Hospital, 
University of 
Montreal, Quebec
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Table 3 summarizes the laboratory abnormalities in REZUROCK.  
 

7    DRUG INTERACTIONS 
7.1 Effect of Other Drugs on REZUROCK  

Strong CYP3A Inducers 
Coadministration of REZUROCK with strong CYP3A inducers decreases 
belumosudil exposure [see Clinical Pharmacology (12.3) in the full prescribing 
information], which may reduce the efficacy of REZUROCK. Increase the dosage 
of REZUROCK when coadministered with strong CYP3A inducers [see Dosage 
and Administration (2.3) in the full prescribing information]. 
Proton Pump Inhibitors 
Coadministration of REZUROCK with proton pump inhibitors decreases 
belumosudil exposure [see Clinical Pharmacology (12.3) in the full prescribing 
information], which may reduce the efficacy of REZUROCK. Increase the dosage 
of REZUROCK when coadministered with proton pump inhibitors [see Dosage 
and Administration (2.3) in the full prescribing information]. 
8    USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy  
Risk Summary 
Based on findings from animal studies and the mechanism of action [see 
Clinical Pharmacology (12.1) in the full prescribing information], REZUROCK 
can cause fetal harm when administered to pregnant women. There are no 
available human data on REZUROCK use in pregnant women to evaluate for a 
drug-associated risk. In animal reproduction studies, administration of 
belumosudil to pregnant rats and rabbits during the period of organogenesis 
resulted in adverse developmental outcomes, including alterations to growth, 
embryo-fetal mortality, and embryo-fetal malformations at maternal exposures 
(AUC) approximately ≥ 3- (rat) and ≥ 0.07 (rabbit) times the human exposure 
(AUC) at the recommended dose (see Animal Data). Advise pregnant women 
and females of reproductive potential of the potential risk to the fetus. 
In the U.S. general population, the estimated background risk of major birth 
defects and miscarriage in clinically recognized pregnancies is 2 to 4% and  
15 to 20%, respectively. 
Data 
Animal Data  
Embryo-fetal development studies were conducted in rats with administration 
of belumosudil to pregnant animals during the period of organogenesis at  
oral doses of 25, 50, 150, and 300 mg/kg/day in a pilot study and doses of 
15, 50, and 150 mg/kg/day in a pivotal study. In the pilot study, maternal 
toxicity and embryo-fetal developmental effects were observed. Maternal 
toxicity (reduced body weight gain) occurred at 150 and 300 mg/kg/day 
doses. Increased post-implantation loss occurred at 50 and 300 mg/kg/day. 
Fetal-malformations were observed at ≥ 50 mg/kg/day and included absence 
of anus and tail, omphalocele, and dome shaped head. The exposure (AUC)  
at 50 mg/kg/day in rats is approximately 3 times the human exposure at the 
recommended dose of 200 mg. 
In an embryo-fetal developmental study in rabbits, pregnant animals 
administered oral doses of belumosudil at 50, 125, and 225 mg/kg/day during 
the period of organogenesis resulted in maternal toxicity and embryo-fetal 
developmental effects. Maternal toxicity (body weight loss and mortality) was 
observed at doses ≥ 125 mg/kg/day. Embryo-fetal effects were observed at 

doses ≥ 50 mg/kg/day and included spontaneous abortion, increased post-
implantation loss, decreased percentage of live fetuses, malformations, and 
decreased fetal body weight. Malformations included those in the tail (short), 
ribs (branched, fused or deformed), sternebrae (fused), and neural arches 
(fused, misaligned, and deformed). The exposure (AUC) at 50 mg/kg/day in 
rabbits is approximately 0.07 times the human exposure at the recommended 
dose of 200 mg. 

8.2 Lactation 
Risk Summary 
There are no data available on the presence of belumosudil or its metabolites 
in human milk or the effects on the breastfed child, or milk production. 
Because of the potential for serious adverse reactions from belumosudil in the 
breastfed child, advise lactating women not to breastfeed during treatment 
with REZUROCK and for at least one week after the last dose. 

8.3 Females and Males of Reproductive Potential 
REZUROCK can cause fetal harm when administered to a pregnant woman 
[see Use in Specific Populations (8.1)]. 
Pregnancy Testing 
Verify the pregnancy status of females of reproductive potential prior to 
initiating treatment with REZUROCK. 
Contraception 
Females 
Advise females of reproductive potential to use effective contraception during 
treatment with REZUROCK and for at least one week after the last dose of 
REZUROCK. If this drug is used during pregnancy or if the patient becomes 
pregnant while taking this drug, the patient should be informed of the 
potential hazard to a fetus. 
Males 
Advise males with female partners of reproductive potential to use effective 
contraception during treatment with REZUROCK and for at least one week 
after the last dose of REZUROCK. 
Infertility 
Females 
Based on findings from rats, REZUROCK may impair female fertility. The effect 
on fertility is reversible [see Nonclinical Toxicology (13.1) in the full prescribing 
information]. 
Males 
Based on findings from rats and dogs, REZUROCK may impair male fertility. 
The effects on fertility are reversible [see Nonclinical Toxicology (13.1) in the 
full prescribing information]. 

8.4 Pediatric Use 
The safety and effectiveness of REZUROCK have been established in pediatric 
patients 12 years and older. Use of REZUROCK in this age group is supported 
by evidence from adequate and well-controlled studies of REZUROCK in adults 
with additional population pharmacokinetic data demonstrating that age and 
body weight had no clinically meaningful effect on the pharmacokinetics of 
drug substance, that the exposure of drug substance is expected to be similar 
between adults and pediatric patients age 12 years and older, and that the 
course of disease is sufficiently similar in adult and pediatric patients to allow 
extrapolation of data in adults to pediatric patients. 
The safety and effectiveness of REZUROCK in pediatric patients less than  
12 years old have not been established. 

8.5 Geriatric Use 
Of the 186 patients with chronic GVHD in clinical studies of REZUROCK,  
26% were 65 years and older. No clinically meaningful differences in safety  
or effectiveness of REZUROCK were observed in comparison to younger 
patients. 
 
Active ingredient made in India. 
Distributed and marketed by: 
Kadmon Pharmaceuticals, LLC 
Warrendale, PA 15086 
1-877-377-7862 
REZUROCK™ is a trademark of Kadmon Pharmaceuticals, LLC. 
© 2021 Kadmon Pharmaceuticals, LLC, Warrendale, PA 15086. All rights 
reserved. 
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Table 3: Selected Laboratory Abnormalities in Patients with Chronic GVHD 
Treated with REZUROCK

REZUROCK 
200 mg once daily

Grade 0-1 
Baseline

Grade 2-4 
Max Post

Grade 3-4 
Max Post

Parameter (N) (%) (%)
Chemistry
Phosphate Decreased 76 28 7

Gamma Glutamyl Transferase 
Increased 47 21 11

Calcium Decreased 82 12 1

Alkaline Phosphatase Increased 80 9 0

Potassium Increased 82 7 1

Alanine Aminotransferase Increased 83 7 2

Creatinine Increased 83 4 0

Hematology
Lymphocytes Decreased 62 29 13

Hemoglobin Decreased 79 11 1

Platelets Decreased 82 10 5
Neutrophil Count Decreased 83 8 4

finally addressed the independent 
contribution of absolute lymphocyte 
count with ground-breaking con-
clusions, branding a novel, clinical-
ly applicable risk model for ET and 
introducing the concept of immune 
profiling as an additional predictive 
tool. Brava!

• The “Treatment-free remission 
(TFR) trailblazer” was attributed to 

the final analysis of the largest TFR 
trial, EURO-SKI (European Stop TKI), 
reporting 46 percent of patients still 
in molecular recurrence- and treat-
ment-free survival after three years 
(abstract 633).

From the “Crossover Myeloid/
Lymphoid Rising Star” category

A golden stASHtuette (forced 
ASH-meets-Oscar wordplay too ir-
resistible to pass up) was granted 
to the phase II study of pemigatinib 

(FIGHT-203; INCB054828) in patients 
with fibroblast growth factor re-
ceptor 1 rearranged myeloid/lym-
phoid neoplasms (abstract 385). Dr. 
Abdel-Wahab lauded this work as 
“very interesting, as it is a clinical 
trial studying a highly effective tar-
geted therapy for an extremely rare, 
molecularly defined entity, proper 
recognition of which is exceedingly 
important.” 

From the “Advances in Therapeutics 

for Chronic Graft-Versus-Host 
Disease (cGVHD)” category

Dr. Abdel-Wahab commended 
the phase I/II trial of axatilimab (ab-
stract 263), a CSF-1R humanized an-
tibody, for its “impressive and prom-
ising” results, leading to best overall 
response rates of up to 70 percent 
in subjects with cGVHD following 
two or more lines of systemic ther-
apy. Next to take the stage will be 
the global randomized AGAVE-201 
trial, which has already started en-
rollment and whose results will be 
eagerly anticipated.

From the “Cutting-Edge Technolo-
gy” category

Single-cell genomics was definite-
ly the “it” kid at this year’s Awards, 
playing a starring role in numerous 
applications, from elucidating the 
landscape of TP53-mutant myeloid 
neoplasms (abstract 3), to defining 
the clonal architecture of leukemic 
transformation of MPN (abstract 
56), to exploring BCMA-targeted 
CAR-T effects on tumor genomics 
in MM (abstracts 326). Take it all in, 
single-cell, it’s your time to shine! 

As the curtains close and the au-
dience abuzz with gossip spills out 
into the hallways of the Convention 
Center (hardly distinguishable from 
the Dolby Theatre at this point), we 
take a moment to look past the glam-
or, the brio, the dazzle – and honor 
these members of ASH royalty for 
their hard work and fine achieve-
ments. And, yes, we congratulate 
the winners, but also are fortunate 
to belong to a community where all 
nominees — all contributors, every-
one — from the stars to the set de-
signers, sound editors, and gaffers, 
are all valued, appreciated, and ap-
plauded. So as awards season comes 
to a close here at ASH, we set our 
sights on next year, as we know… 
the show must go on! P.S.: Catch you 
at the Vanity Fair after-party?

Dr. Szuber indicated no relevant 
conflicts of interest.
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Ghadeer Dawwas, PhD, MSc, MBA
Dr. Dawwas is a postdoctoral fellow at the De-

partment of Biostatistics, Epidemiology and Infor-
matics at the Perelman School of Medicine, Uni-
versity of Pennsylvania. Dr. Dawwas earned her 
degree in pharmacy from the University of Jordan 
and an MBA from Stratford University. She earned 
a masters and PhD in pharmacoepidemiology from 
the University of Florida. Dr. Dawwas is a pharma-
coepidemiologist with a longstanding interest in 
improving venous thromboembolism (VTE) pre-
vention and treatment. Her ASH grant goal is to 
evaluate the effectiveness and safety of direct oral 
anticoagulants and warfarin in stroke patients — 
a timely and critical topic given the rise in the in-
cidence of VTE following stroke. Recently, she re-
ceived a National Institutes of Health (NIH) K99/R00 
award for her work assessing the role of anticoag-
ulants for patients with VTE prevention in inflam-
matory bowel disease. Dr. Dawwas’s work received 
prestigious awards from the American Association 
of Colleges of Pharmacy, International Society for 
Pharmacoepidemiology, Professional Society for 
Health Economics and Outcomes Research, and the 
American Association of University Women.

Han Dong, PhD
Dr. Han Dong is currently an instructor in can-

cer immunology and virology at Dana-Farber Can-
cer Institute and instructor in medicine at Harvard 
Medical School. She has a lifelong interest in the 
mechanisms of human disease and is committed 
to becoming an independent investigator in the 
field of tumor immunology and immunotherapy, 
an area of cancer biology desperately in need of 
deeper mechanistic understanding. In pursuit of 
this goal, she was trained as an immunologist at 
the University of Virginia with Dr. Timothy Bull-
ock, whose lab focuses on pathways to enhance 
T-cell function in tumors. she then joined Dr. Lau-
rie Glimcher’s laboratory for postdoctoral training, 
with the first research project investigating how 
endoplasmic reticulum stress responses affect the 
antiviral and antitumor function of specific innate 
immune cell populations, including natural killer 
(NK) cells (Dong et al., Nature Immunology, 2019). 
The follow-up project is ongoing with the goal of 
identifying the role of IRE1-mediated endoplasmic 
reticulum stress pathway in NK cell immunological 
memory and arming NK cells accordingly to im-
prove current adoptive immunotherapies. Moving 
forward, further exploration in NK cell- and chime-
ric antigen receptor (CAR) NK cell–mediated immu-
notherapies to treat acute myeloid leukemia (AML) 
is one of her major directions.

Yimeng Gao, PhD
Dr. Yimeng Gao is a postdoctoral associate at 

Yale Comprehensive Cancer Center, Yale University 
School of Medicine. He obtained his PhD in cell bi-
ology in 2017 from Shanghai Institute of Biochemis-
try and Cell Biology, Chinese Academy of Sciences. 
During his PhD study, Dr. Gao focused on regula-
tion of stem cell fate determination, awakening 
his interest for the role of RNA binding proteins in 
HSC function and leukemogenesis. He joined the 
laboratory of Dr. Stephanie Halene in the Section 
of Hematology at Yale University and was awarded 

a prestigious Brown-Coxe postdoctoral fellowship 
to study the role of the RNA N6-methyladenosine 
(m6A) methylase METTL3 in hematopoietic devel-
opment. Modifying mice generated in the Flavell 
laboratory to achieve deletion of Mettl3 specifical-
ly in HSCs, he discovered that m6A modification of 
mRNAs prevents formation of double-strand RNA 
(dsRNA) and activation of an aberrant innate im-
mune response in HSC and progenitor cells. With 
the support of the ASH Scholar Award, Dr. Gao will 
further explore the identity and consequences of 
m6A depleted dsRNAs during hematopoiesis and 
seek to exploit their detrimental effects on cellular 
function in the treatment of myeloid malignancies.

Lisa Giulino Roth, MD
Lisa Giulino Roth is an associate professor of 

pediatrics and the Director of Pediatric Oncology 
at Weill Cornell Medical College in New York. Her 
work focuses on identifying novel therapies for 
children, adolescents, and young adults with lym-
phoma. Dr. Roth received her bachelor’s degree 
from Duke University and her MD from New York 
University. She completed her pediatric residency 
at New York Presbyterian/Weill Cornell followed by 
a fellowship in pediatric hematology/oncology at 
the combined program of Memorial Sloan Ketter-
ing Cancer Center and New York Presbyterian/Wei-
ll Cornell. During her fellowship, Dr. Roth joined 
the lab of Dr. Ethel Cesarman to study the biology 
of lymphomas associated with Epstein-Barr virus 
(EBV). Her work identified structural alterations 
in the tumor suppressor TNFAIP3 in HIV-related 
lymphomas and described the functional relation-
ship between these alterations and the expression 
of the EBV viral protein LMP. Dr. Roth then joined 
the faculty at Weill Cornell in the department of 
pediatrics. Her laboratory work has recently fo-
cused on epigenetic modulation of EBV-associated 
lymphomas under the joint mentorship of Dr. Ethel 
Cesarman and Dr. Ari Melnick.

Marlise “Nany” Guerrero-Schimpf, PhD
Dr. Guerrero-Schimpf is a postdoctoral fellow 

at University of Miami Miller School of Medicine, 
where she studies the role of epigenetic abnormali-
ties in AML and their potential for the development 
of novel therapeutic strategies. She obtained her 
PhD in biological sciences from the Universidad 
Nacional del Litoral in Argentina. During that time, 
her research focused on studying developmental 
reprogramming of the female reproductive tract 
as a consequence of exposure to pesticides and its 
implications for reproductive disorders. After re-
ceiving her PhD, she moved to Miami to join Dr. 
Ken Figueroa’s lab. As a postdoctoral scientist she 
is interested in elucidating how loss of recurrent-
ly hypermethylated genes in AML contributes to 
leukemogenesis and how this may be harnessed 
for the development of novel targeted therapies. 
Particularly, she studies the role of PDZD2 in nor-
mal and malignant hematopoiesis. Her findings 

revealed that PDZD2 functions as tumor suppres-
sor in AML, inducing growth inhibition in a wide 
variety of AMLs, irrespective of their molecular 
and cytogenetic subtypes. Dr. Guerrero-Schimpf is 
committed to a career in basic/translational can-
cer research. The Scholar Award will provide her 
with critical support to accomplish her career goals 
while making substantial contributions in hematol-
ogy research.

Franco Izzo, PhD
Dr. Franco Izzo is currently a postdoctoral fellow 

at Weill Cornell Medicine and the New York Ge-
nome Center whose work focuses in studying both 
normal and malignant hematopoiesis. He complet-
ed his PhD at the University of Buenos Aires and at 
the Institute of Biology and Experimental Medicine. 
During this period, he received extensive training 
in molecular biology and oncology. In 2016, he 
moved to New York and joined Dr. Dan Landau’s 
laboratory at Weill Cornell Medicine and the New 
York Genome Center. His current research focuses 
in understanding the impact of somatic mutations 
driving clonal expansions in clonal hematopoiesis 
and myeloproliferative neoplasms (MPNs). By ap-
plying and developing single cell sequencing tech-
nologies, including single cell multi-omics, he aims 
to understand the impact of mutations in epigen-
etic modifiers on cell differentiation and cellular 
heterogeneity. His findings revealed how stochastic 
changes in DNA methylation driven by mutations 
in the epigenetic modifiers TET2 and DNMT3A 
translate into deterministic differentiation skews 
in clonal hematopoiesis. The Scholar Award will 
enable him to develop and apply novel methods 
to simultaneously capture genotypes and epiphe-
notypes in human samples, and to chart critical 
epigenetic disruptions in clonal hematopoiesis and 
MPNs.

Courtney Jones, PhD
Dr. Jones is a scientist at the Princess Margaret 

Cancer Centre and assistant professor in the de-
partment of medical biophysics at the University of 
Toronto. Dr. Jones received her doctorate from New 
York University in 2014 studying mechanisms of 
therapy resistance in pediatric acute lymphoblastic 
leukemia in the laboratory of Dr. William Carroll. 
She continued her training as a postdoctoral fellow 
with Dr. Craig Jordan at the University of Colorado 
where she studied metabolic properties of leuke-
mic stem cells (LSCs). Dr. Jones worked closely with 
an excellent team of clinician scientists, stem cell 
biologists, and biochemists to identify and charac-
terize targetable metabolic properties unique to 
LSCs. Dr. Jones and colleagues demonstrated that 
LSCs rely on amino acid metabolism for oxidative 
phosphorylation and that targeting amino acid 
biology can effectively kill LSCs in patients with 
AML. Furthermore, she characterized changes in 
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LSC metabolic properties that occur during disease 
progression between diagnosis and relapse. For 
her Scholar Award project Dr. Jones’s lab is inter-
rogating the role of sirtuin3 in regulating LSC mito-
chondrial metabolism. She is honored to receive an 
ASH Scholar Award as this award has already and 
will continue to help foster new collaborations and 
establish her independent laboratory.

Casey Katerndahl, PhD
Dr. Katerndahl is an instructor at Washington 

University in St. Louis. He received his PhD in 2015 
from the University of Minnesota, where he worked 
in Dr. Michael Farrar’s lab studying the role of the 
transcription factor STAT5 in B cell acute lympho-
blastic leukemia. In 2017, he joined Dr. Timothy 
Ley’s lab at Washington University as a postdoctor-
al research scholar. During his postdoctoral work, 
Dr. Katerndahl used both CRISPR/Cas9 genome ed-
iting and retroviral addback approaches to show 
that Gata2 acts as a tumor suppressor in AML. 
Conversely, he showed that the AML-associated 
mutation Gata2R362G reduced the tumor suppressor 
function of Gata2. Currently, Dr. Katerndahl aims 
to identify the molecular mechanisms by which 
GATA2 regulates AML pathogenesis.

Eugene Khandros, MD, PhD
Dr. Khandros is an instructor in pediatrics at 

the University of Pennsylvania and an attending 
physician in the Division of Hematology at the 
Children’s Hospital of Philadelphia. He received a 
BA in biochemistry from Columbia University and 
earned his MD and PhD at the Perelman School of 
Medicine at the University of Pennsylvania. His 
graduate work in the laboratory of Dr. Mitchell J. 
Weiss focused on hemoglobin assembly and detox-
ification pathways in β-thalassemia. Dr. Khandros 
subsequently completed pediatrics residency at the 
Morgan Stanley Children’s Hospital of New York 
at Columbia University and pediatric hematolo-
gy-oncology fellowship at the Children’s Hospital 
of Philadelphia. His postdoctoral research in the 
laboratory of Dr. Gerd A. Blobel has focused on the 
heterogeneity of fetal hemoglobin expression in 
adult erythroid cells. His ASH Scholar Award proj-
ect will be to study the epigenetic mechanisms of 
pharmacologic fetal hemoglobin inducers and to 
characterize novel regulators of fetal hemoglobin 
as therapeutic targets in hemoglobinopathies. His 
work has been previously funded by an ASH Re-
search Training Award for Fellows and is funded 
currently by the ASH Scholar Award and an NIH 
National Institute of Diabetes and Digestive and 
Kidney Diseases (NIDDK) K08 award. His clinical 
focus is on RBC disorders and hemoglobinopathies.

Eboni Lance, MD, PhD
Dr. Eboni Lance is the Associate Director of the 

Neurology and Neurogenetics Clinic at Kennedy 
Krieger Institute, neurologist and Medical Director 
of the Sickle Cell Neurodevelopmental Clinic, and 
an assistant professor in the Department of Neu-
rology and Pediatrics at the Johns Hopkins School 
of Medicine. Dr. Lance received her undergradu-
ate degree from Princeton University and received 
her medical degree from the Medical University 
of South Carolina. She did residency in general 
pediatrics at Children’s Hospital Los Angeles and 
additional specialized residency training in neuro-
developmental disabilities at the Kennedy Krieger 
Institute. She received additional research training 
at Kennedy Krieger Institute/Johns Hopkins Uni-
versity School of Medicine and has a PhD in clinical 
investigation from the Johns Hopkins Bloomberg 
School of Public Health. Dr. Lance is board certi-
fied in general pediatrics, neurology with a special 
qualification in child neurology, and neurodevel-
opmental disabilities. Dr. Lance’s research interest 
is in children with SCD and neurodevelopmental 
issues such as attention-deficit/hyperactivity disor-
der, intellectual disability, and learning disabilities. 
Her current studies involve ways to predict brain 
injury in preschool and school age children with 
SCD using magnetic resonance imaging techniques, 
cognitive testing, and protein markers of brain in-
jury.

Stanley Lee, PhD
Dr. Lee is an assistant professor at Fred Hutchin-

son Cancer Research Center in Seattle. He received 
his graduate degree at Walter and Eliza Hall In-
stitute of Medical Research in Melbourne, Austra-
lia, followed by postdoctoral training at Memorial 
Sloan Kettering Cancer Center in New York. Dr. 
Lee’s laboratory focuses on defining the molecular 
basis of blood cell production and how its dysreg-
ulation can lead to hematologic disorders such as 
age-related clonal hematopoiesis, myelodysplastic 
syndromes (MDS) and AML. He is interested in un-
derstanding the role of post-transcriptional regula-
tors including RNA splicing factors and helicases in 
the pathogenesis of myeloid leukemias. One of his 
long-term goals is to translate basic research find-
ings into new therapies for patients with leukemia. 
Dr. Lee is honored to receive the prestigious ASH 
Scholar Award, which provides him with critical 
support as he establishes his independent research 
program as an early-stage investigator.

Richard J. Lin, MD, PhD
Dr. Lin is an assistant member at Memorial 

Sloan Kettering Cancer Center specializing in car-
ing for patients with hematologic malignancies re-
quiring transplantation and cellular immunother-
apy. A native of China, Dr. Lin completed graduate 
and research work on the molecular pathogenesis 
and targeted therapy of acute promyelocytic leuke-
mia with Dr. Ronald Evans at the Salk Institute. He 
subsequently earned an MD from Harvard Medical 
School and completed postgraduate training at Uni-
versity of Chicago Medicine and New York Univer-

sity Langone Health. Dr. Lin joined Memorial Sloan 
Kettering in 2017 as an advanced bone marrow 
transplantation (BMT) fellow, and conducted clini-
cal translational research on risk stratification and 
management of older, vulnerable patients with 
lymphoma with Dr. Hamlin and in hematopoietic 
transplantation with Dr. Giralt. For this project, Dr. 
Lin plan to prospectively enroll older patients re-
ceiving commercial CAR T-cell (CAR-T) therapy and 
conduct longitudinal, comprehensive geriatric as-
sessment and analyze aging-related, senescence-as-
sociated biomarkers. The hypothesis is that geriat-
ric impairment and aging biomarkers could predict 
post-CAR-T toxicities thus providing potential tar-
gets for intervention. Dr. Lin is honored to receive 
this award and hope to advance his career goal of 
combining cell-based, immunotherapy and target-
ed therapy to improve outcomes for older patients 
with hematologic malignancies.

Rui Lu, PhD
Dr. Lu is an assistant professor at the University 

of Alabama at Birmingham in the Department of 
Medicine, Division of Hematology and Oncology. 
He obtained his PhD at the Chinese Academy of Sci-
ences in Shanghai, China, where he studied stem 
cell biology and gene regulation. In 2012, he moved 
to the University of North Carolina at Chapel Hill 
and joined Dr. Greg Wang’s laboratory to investi-
gate epigenetic regulations in AML (Cancer Cell 
2016, Nature 2018, Cancer Research 2019). The cur-
rent research in Dr. Lu’s laboratory aims to identi-
fy and characterize the critical transcriptional and 
epigenetic machinery required for leukemia initi-
ation, progression, and/or drug resistance. He car-
ries out both candidate and screening approaches 
to identify important targets, followed by rigorous 
characterization at biochemical, genomic, cellular, 
and whole-animal levels (eLife 2020, Blood Advanc-
es 2021). His career goal is to become a leading 
independent investigator in this research area to 
aid in developing mechanism-based and targeted 
therapeutic approaches for improved treatment of 
human leukemia. Dr. Lu is honored to receive the 
prestigious ASH Scholar Award, which will provide 
him with tremendous support to continue his cur-
rent project and to realize his long-term goals.

Scott E. Millman, MD, PhD
Dr. Millman is an instructor at Memorial Sloan 

Kettering Cancer Center, specializing in the care 
of patients with AML and MDS. He completed his 
undergraduate studies at Cornell University and 
earned both an MD and a PhD in Molecular Oncolo-
gy and Immunology from the New York University 
School of Medicine, where he identified new targets 
for therapeutic intervention in multiple myeloma 
and B-cell lymphomas. He then completed an inter-
nal medicine residency at the Massachusetts Gener-
al Hospital, followed by a hematology/oncology fel-
lowship at Memorial Sloan Kettering. Throughout 
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his fellowship and into his appointment as a junior 
faculty member, his research, conducted within 
the laboratory or Dr. Scott Lowe, has focused on the 
use of functional genetic and genomic approaches 
to identify metabolic vulnerabilities in AML. There, 
he collaborated on studies identifying the vitamin 
B6 pathway as a pharmacologically actionable de-
pendency in blood cancers and has focused on es-
tablishing preclinical models for target validation. 
Dr. Millman is grateful for the support provided by 
the ASH Scholar Award, with which he will further 
his efforts in the laboratory to identify and selec-
tively target key regulators of cellular metabolism 
in chemotherapy-refractory leukemias including 
p53-mutant and complex karyotype AML.

Coraline Mlynarczyk, PhD
Dr. Mlynarczyk is a research associate at Weill 

Cornell Medicine in New York, where she studies 
immune and metabolic deregulations in germinal 
center-derived B cell lymphomas. She obtained 
her PhD at the Paris Diderot University in France, 
where she specialized in the p53 tumor suppres-
sor pathway and identified cellular stress condi-
tions that can be manipulated to increase tumor 
sensitivity to chemotherapies. As part of Dr. Mel-
nick’s laboratory at Weill Cornell Medicine, she 
further developed her interests in understanding 
the mechanisms that govern malignant transfor-
mation and treatment resistance in the context of 
B cell lymphomas. She currently focuses on a gene 
called BTG1, which is recurrently and exclusively 
mutated in B-cell lymphomas and associates with 
poor clinical outcomes in diffuse large B-cell lym-
phoma (DLBCL). She has uncovered a novel trans-
formation mechanism, through which BTG1 muta-
tions endow germinal center B cells with a strong 
metabolic advantage that leads to the accelerated 
development of aggressive lymphomas. Dr. Mly-
narczyk will now determine how BTG1 mutations 
function molecularly and which metabolic depen-
dencies they impose, to help design novel therapeu-
tic strategies for clinically unfavorable DLBCLs. She 
is grateful for the ASH Scholar Award, which will 
support her transition to an independent position 
in lymphoma research.

Samuel Ng, MD, PhD
Dr. Ng completed his MD/PhD, at Harvard Medi-

cal School where he studied gene regulation in ear-
ly lymphocyte development with Katia Georgopou-
los. He proceeded to residency training in internal 
medicine at Brigham and Women’s Hospital and 
Hematology/Oncology fellowship training in the Da-
na-Farber/Partners Cancer Center program where 
he began work with Dr. David Weinstock to study 
the molecular mechanisms of recurrent mutations 
and genetic vulnerabilities in peripheral T-cell lym-
phomas. During his postdoc, Dr. Ng has demon-
strated with others that expression of RHOA G17V 
in combination with TET2 loss-of-function muta-
tions drive T-cell transformation in mouse models. 
Dr. Ng’s work has also led to identification of ge-
netic vulnerabilities enriched in T-cell Lymphoma 
models, serving as a possible basis for identifying 
new therapeutic approaches in these diseases. His 
ASH Scholar project, targeted at understanding the 
basis of BATF3 and IRF4 dependence in multiple 
subtypes of T-cell lymphoma models while explor-

ing how to exploit these vulnerabilities, is an exten-
sion of this work. Dr. Ng will continue all aspects 
of this work as an independent investigator and is 
grateful for support from ASH that aids the pursuit 
of these research aims.

Diu Nguyen, DPhil
Dr. Nguyen is a postdoctoral scholar at Memori-

al Sloan Kettering Cancer Center in New York. She 
obtained her MSc in biomolecular sciences from 
Vrije Universiteit Amsterdam and the Whitehead 
Institute for Biomedical Research, MIT, in 2010. She 
was then awarded a Marie Skłodowska-Curie Fel-
lowship to complete her PhD from the University 
of Oxford, UK. Her doctoral work focused on the 
role of the chromatin remodeler ATRX in congen-
ital genetic disorders and cancers. She uncovered 
the genomic regions ATRX interacts with and how 
ATRX loss leads to genome instability. In 2016, Dr. 
Nguyen moved to Memorial Sloan Kettering for 
her postdoctoral training in Dr. Michael Kharas’ 
laboratory, investigating the role of post-transcrip-
tional regulation in normal and malignant HSCs. 
She pioneered the use of RNA editing-based ap-
proaches to identify RNA targets of RNA-binding 
proteins (RBPs) in rare mammalian stem cells, 
which has provided critical insights into RBP func-
tions and created a new avenue for stem cell re-
search. Most recently, Dr. Nguyen and colleagues 
discovered the oncogenic role of numerous RBPs 
in myeloid leukemia. For her ASH Scholar Award 
project, Dr. Nguyen will study the mechanisms for 
how potentially targetable RBPs regulate LSCs. She 
is grateful for this critical support from ASH during 
her transition to an independent investigator.

Hai Dang Nguyen, PhD
Dr. Nguyen is an assistant professor at the Uni-

versity of Minnesota Medical School and a mem-
ber of the Masonic Cancer Center. He earned his 
PhD from the University of Minnesota and com-
pleted his postdoctoral training at Harvard Medi-
cal School and the Massachusetts General Hospital 
Cancer Center in the laboratory of Dr. Lee Zou. By 
using a combination of genetic, molecular, and bio-
chemical approaches, he demonstrated that inhib-
iting regulatory circuitry of R-loops, a three-strand-
ed nucleic acid structure containing an RNA:DNA 
hybrid and a displaced single-stranded DNA, may 
be an effective targeted treatment approach for 
splicing factor-mutant MDS and leukemias. His lab-
oratory aims to develop new experimental tools to 
reveal molecular mechanisms underlying R-loop 
response pathways in different cancers and seeks 
to apply this knowledge to design the next genera-
tion of targeted therapeutic strategies. Dr. Nguyen 
is committed to a career at the intersection of ba-
sic and translational cancer research, prioritizing 
discoveries that can be translated for diagnostic 
and therapeutic purposes. The ASH Scholar Award 
will enable him to make important fundamental 
insights into DNA damage response and R-loop ho-

meostasis in MDS and leukemias to provide new 
mechanistic rationales for future therapeutic de-
velopment.

Oreofe O. Odejide, MD, MPH
Dr. Odejide is an assistant professor of medicine 

at Harvard Medical School and a hematologic on-
cologist in the Lymphoma Program at Dana-Farber 
Cancer Institute in Boston. Dr. Odejide earned her 
medical degree from Howard University in Wash-
ington, DC, and completed her internal medicine 
residency at the Brigham and Women’s Hospital. 
She then pursued a hematology/oncology fellow-
ship at the Dana-Farber/Mass General Brigham Fel-
lowship Program, while also completing her MPH 
degree at the Harvard T.H. Chan School of Public 
Health. Dr. Odejide conducts health outcomes and 
health services research focused on developing 
patient-centered interventions to improve quali-
ty of life and quality of care for patients with he-
matologic malignancies throughout their disease 
trajectory. Her worked has ranged from develop-
ing strategies to improve palliative and end-of-life 
care for patients with hematologic malignancies, to 
characterizing factors to promote effective psycho-
social coping for patients who are newly diagnosed 
with blood cancers. Dr. Odejide is grateful to have 
been selected to receive the ASH Scholar Award. 
This award will enable her to refine and pilot a vid-
eo-based intervention to alleviate clinically-signifi-
cant fear of cancer recurrence and improve quality 
of life among lymphoma survivors.

Ami Patel, MD
Dr. Patel is currently an assistant professor at the 

University of Utah/Huntsman Cancer Institute in 
Salt Lake City. She obtained her undergraduate de-
gree at Northwestern University and her MD from 
Northwestern University’s Feinberg School of Med-
icine in Chicago. She remained at Northwestern 
University for her internal medicine residency and 
traveled west for her hematology/oncology training 
to the University of Utah, where she served as chief 
fellow and completed an advanced research year 
supported by the ASH Research Training Award 
for Fellows. During fellowship, Dr. Patel joined 
the laboratory of Dr. Michael Deininger in order 
to study the biology of drug resistance to targeted 
therapies in myeloid malignancies. Her work in 
the Deininger lab resulted in Dr. Patel identifying a 
novel JAK2 mutation associated with hypereosino-
philia and ruxolitinib resistance. She also identified 
dasatinib as an effective inhibitor of bone marrow 
stroma-based resistance to FLT3 inhibitors in FLT3-
ITD+ AML. Her experience investigating resistance 
to kinase inhibitors has led her pursue a transla-
tional research career in malignant hematology 
with a focus on myeloid leukemias. Dr. Patel’s ASH 
Scholar Award will focus on implementing a phase 
II clinical trial of the MEK inhibitor cobimetinib 
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Hospitalized acutely ill medical patients are at risk for a VTE event§||2

Several studies show between 50% and 80% of VTE events occur post hospital discharge¶3-5

REFERENCES: 1. Ortel TL. Neumann I, Agena W, et al. American Society of Hematology 2020 guidelines for management of venous thromboembolism: treatment of deep vein thrombosis and pulmonary embolism. Blood 
Adv. 2020;4[19]:4693-4738. doi:10.1182/bloodadvances.2020001830 2. Heit JA, O’Fallon WM, Petterson TM, et al. Relative impact of risk factors for deep vein thrombosis and pulmonary embolism: a population-based 
study. Arch Intern Med. 2002;162(11):1245-1248. 3. Amin AN, Varker H, Princic N, Lin J, Thompson S, Johnston S. Duration of venous thromboembolism risk across a continuum in medically ill hospitalized patients. J Hosp 
Med. 2012;7(3):231-238. 4. Hull RD, Merali T, Mills A, Stevenson AL, Liang J. Venous thromboembolism in elderly high-risk medical patients: time course of events and infl uence of risk factors. Clin Appl Thrombo Hemost.
2013;19(4):357-362. 5. Spencer FA, Lessard D, Emery C, Reed G, Goldberg RJ. Venous thromboembolism in the outpatient setting. Arch Intern Med. 2007;167(14):1471-1475. 

The majority of VTE events occur within the first month after discharge5

30 days 1 to 2 months 2 to 3 months

MONTH 1

Post dischargeHospital discharge

MONTH 2

MONTH 3

13%
20%

67%

177 53 34

REAL-WORLD US POPULATION-BASED ANALYSIS†

(NONSURGICAL RECENTLY HOSPITALIZED PATIENTS 
WHO DEVELOPED A VTE POST DISCHARGE; n=264)
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Patients may need VTE prophylaxis in both the inpatient and outpatient setting

The 2020 American Society of Hematology (ASH) guidelines suggest or 
recommend indefi nite anticoagulation for a DVT/PE provoked by a chronic 
risk factor, unprovoked DVT/PE, or recurrent unprovoked DVT/PE1

Conditional based on moderate certainty in evidence 

Conditional based on moderate certainty in evidence 

Conditional based on moderate certainty in evidence 

Strong based on moderate certainty in evidence 

Anticoagulation over aspirin for secondary prevention
Suggests using anticoagulation over aspirin for patients with DVT/PE who have completed primary treatment and
will continue to receive secondary prevention 

Recommendation Level of recommendation

Provoked DVT/PE caused by a chronic risk factor
Suggests indefinite antithrombotic therapy over stopping anticoagulation after completion of primary treatment* 

Suggests indefinite antithrombotic therapy over stopping anticoagulation after completion of primary treatment†
Unprovoked DVT/PE

Recommends indefinite antithrombotic therapy over stopping anticoagulation after completion of primary treatment
for recurrent unprovoked DVT/PE‡ 

Recurrent unprovoked DVT/PE

Select recommendations for secondary prevention options

Select recommendations for the duration of secondary DVT/PE prevention

REAL-WORLD US POPULATION-BASED ANALYSIS#

(NONSURGICAL RECENTLY HOSPITALIZED PATIENTS 
WHO DEVELOPED VTE POST DISCHARGE, n=264)

§Within 48 hours of admission.

||Analysis identifi ed and used an inception cohort from the Rochester Epidemiology Project—625 Olmsted County, Minnesota, residents with a fi rst lifetime defi nite DVT or PE diagnosed anytime between 1976 and 1990. This       
  study assessed the potential impact of controlling risk factors on the incidence of VTE based on residents in Olmsted County, Minnesota, with a fi rst lifetime DVT or PE during a 25-year period (1966-1990).

¶This analysis included acutely ill nonsurgical medical patients. Results were aggregated across multiple studies. Precise results were dependent on patient characteristics.

#An observational study of 1897 patients found that among the 264 hospitalized patients who developed a VTE post discharge, 67% of VTE events in nonsurgical, recently hospitalized patients occurred within the fi rst 30 days     
  after discharge. The medical records of residents from Worcester, Massachusetts, metropolitan area diagnosed with ICD-9 codes consistent with possible VTE during 1999, 2001, and 2003 were analyzed.

  VTE = venous thromboembolism.

*Patients with DVT/PE provoked by a transient risk factor typically do not require antithrombotic therapy after completion of primary treatment. This recommendation refers to patients with DVT/PE provoked by a chronic   
  persistent risk factor. However, this recommendation does not apply to patients who have a high risk for bleeding complications. For guidance on selection of antithrombotic therapy after completion of primary treatment, see  
  Select recommendations for secondary treatment options.

†This recommendation does not apply to patients who have a high risk for bleeding complications. For guidance on selection of antithrombotic therapy after completion of primary treatment, see Select recommendations for            
  secondary treatment options.

‡For guidance on selection of antithrombotic therapy after completion of primary treatment, see Select recommendations for secondary treatment options. Please see the ASH guidelines for a full review of recommendations.
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Evaluating the investigational 
BET inhibitor pelabresib (CPI-0610) + 
ruxolitinib in patients with myelofi brosis 
who are JAK-inhibitor naïve

© 2021 Constellation Pharmaceuticals, Inc. All rights reserved. MED-US-PELA-003-2021OCT

A phase 3, global, randomized, double-blind trial
of fi rst-line treatment

Learn more about opportunities for investigators and patient enrollment:

Constellation Pharmaceuticals is a clinical-stage biopharmaceutical company 
developing novel therapeutics that selectively modulate gene expression to 
address serious unmet medical needs in patients with cancer.

Pelabresib + ruxolitinib

Placebo + ruxolitinib

Treatment arms

Double-blind randomization (1:1)

JAKi-naïve patients 
with symptomatic 
myelofi brosis 
requiring treatment

Study population

Patients stratifi ed 
by prognostic risk, 
platelet count, and 
spleen volume

Prespecifi ed
subgroup analyses

Please visit manifestclinicaltrials.com or ClinicalTrials.gov for full trial information, including full eligibility criteria.

Pelabresib is an investigational new drug and not 
yet approved by any regulatory authority

PHASE 3   |   NOW ENROLLING

Visit manifestclinicaltrials.com or ClinicalTrials.gov (NCT04603495)

Or contact manifest-2@constellationpharma.com

Open to JAKi-naïve patients with primary myelofi brosis (PMF), post-polycythemia 
vera MF (PPV-MF), or post-essential thrombocytopenia MF (PET-MF) and 
symptomatic disease, advanced MF requiring therapy, and splenomegaly.

BET=bromodomain and extra-terminal domain; JAK=Janus kinase; JAKi=JAK inhibitor.

Open your camera app
and point it here to visit 

manifestclinicaltrials.com
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      ASH NEWS DAILYNew ASH Clinical Practice Guidelines Coming in 2022!
ASH Clinical Practice Guidelines are developed by leading clinical, methodological, and patient experts through 
a rigorous process of reviewing evidence and writing actionable recommendations. Our use of state-of-the-art 
GRADE methodology ensures that the guidelines meet the highest standards for trustworthiness and transparen-
cy. The guidelines, published in Blood Advances, provide extensive details about the quality of evidence that was 
evaluated for each recommendation.

New guidelines cover venous thromboembolism, sickle cell disease, von Willebrand disease (VWD), immune 
thrombocytopenia, and acute myeloid leukemia. Visit www.hematology.org/guidelines to stay informed about 
newly published guidelines and relevant resources such as Pocket Guides, teaching slide sets, and mobile apps.
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Late-Breaking
»» Page 4

speculate on differences in study design, namely 
optional bridging chemotherapy in arm A, allow-
ance of a different chemotherapy regimen in arm 
B after inadequate response to first PCT, and tim-
ing of CAR-T infusion together with imbalances in 
patient characteristics.

Chronicles of Clonal Hematopoiesis
We waited with bated breath for a chronicle of 

clonal hematopoiesis including lifelong clonal dy-
namics and selective pressure elegantly fashioned 
by Dr. George Vassiliou and his team. Margarete 
Fabre highlighted mesmerizing data derived from 
deep targeted sequencing of 56 clonal hematopoi-
esis genes performed on serial peripheral blood 
DNA samples obtained from 385 elderly individ-
uals over a time-frame of 13 years. Noteworthy 
observations included differential mutational 
growth rates, with the slowest annual growth rate 
of approximately 5 percent for DNMT3A and TP53 
mutations; meanwhile, TET2, ASXL1, PPM1D, and 
SF3B1 expanded at roughly twice this rate (i.e., 
~10%/yr). Intriguingly, DNMT3A mutations initiat-
ed and expanded earlier in life, while TET2 mu-
tations exhibited uniform growth throughout life, 
eventually overtaking DNMT3A later in life. The 
most rapidly expanding sinister mutations with 
growth rates of more than 50 percent per year, 
SRSF2-P95H and U2AF1, emerged later in life and 
were associated with the highest risk of progres-
sion to AML and myelodysplastic syndrome. 

Ray of Sunshine for Hemophilia 
At the Plenary Scientific session, we were in-

troduced to the ATLAS-INH study, which demon-
strated remarkable efficacy and safety of fitusir-

an (siRNA therapeutic targeting antithrombin) as 
prophylaxis versus on demand treatment with by-
passing agents in patients with hemophilia A or B 
with inhibitors. Similarly, the ATLAS A/B study ad-
dressed the efficacy and safety of fitusiran prophy-
laxis compared with on-demand treatment with 
factor concentrates in hemophilia A or B without 
inhibitor. Fitusiran 80 mg subcutaneous monthly 
prophylaxis demonstrated a significant reduction 
in annualized bleeding rate which included sponta-
neous and joint bleeds (zero bleeds with fitusiran), 
without increased thrombosis, rendering meaning-
ful health-related quality of life (HRQOL) improve-
ments. However, questions brought forth during 
the discussion included predictors of thrombosis, 
dose of factor replacement, and study design in 
reference to use of on-demand versus prophylac-
tic factor concentrates. Dr. Rajasekhar shared her 
enthusiasm stating, “Fitusiran has the potential to 
shift treatment paradigms in hemophilia A and B 
patients without inhibitors to prevent bleeding 
events. Importantly, fitusiran given once monthly 
advanced HRQOL to help reduce the treatment bur-
den of this chronic disease.” 

Additionally, for patients with severe hemophil-
ia A and high titre inhibitors, results from the Ver-
ITI-8 prospective study were seemingly uplifting; 
recombinant factor VIII Fc fusion protein for first-
time immune tolerance induction demonstrated 
rapid time to tolerization (median 2.7 months) 
with durable responses in two-thirds of treated 
patients.

Serendipitous Discovery in Pediatric AML
We were fortunate to catch up with Dr. Jeffery 

Klco who revealed the backstory. “We were ini-
tially interested in defining the spectrum of muta-
tions that are common in relapsed pediatric AML. 
Through a large cohort of 136 cases, we identified 

recurrent (almost 10%) tandem duplications in 
UBTF (UBTF-TD), a nucleolar protein regulating 
ribosomal RNA expression. The identification 
required a lot of diligence by our bioinformatics 
team as these duplications are commonly missed 
by many pipelines. We then massively expanded 
our search to other cohorts and found this event in 
4 percent of pediatric AML at diagnosis.” Clinically 
relevant observations included mutual exclusivity 
of UBTF-TD from other recurrent fusion oncopro-
teins, NUP98 and KMT2A rearrangements, and as-
sociations with FLT3-ITD,WT1 mutations, normal 
karyotype, trisomy 8, adolescent age, and inferior 
outcomes. Accordingly, Dr. Klco concluded, “We 
never see these events in AML with other classic 
driver fusions and feel that it represents a new 
subtype of pediatric AML.”

Despite ongoing pandemic-induced challenges, 
the LBA session was an illustration of truly diverse, 
exciting, original, surprising, and innovative sci-
ence and for those who missed out, the session is 
available on-demand via the virtual platform. On 
that note, #ASH21 draws to a close exuding hope 
that we must keep on.

Dr. Gangat indicated no relevant conflicts of in-
terest.

Naseema 
Gangat, MBBS
Mayo Clinic, 
Rochester, MN

Attendees gather in ASH Central on Sunday to catch a virtual presentation at the Anti-Racism Studio.

SCENES FROM ATLANTA

Drs. Laura Ibis Galindo, Ninotchka Mendoza, and Silvana Torselli welcome the 
return of hematology’s most iconic selfie backdrop.
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in RAS-pathway–activated CMML while collect-
ing correlative specimens to identify kinase-de-
pendent and adaptive resistance mechanisms to 
cobimetinib treatment. She is deeply honored to 
be a recipient of the ASH Scholar Award, which 
will provide critical support as she develops her 
independent research program aimed at improv-
ing therapies for patients with MDS/MPN overlap 
syndromes.

Brooke Sadler, PhD
Dr. Sadler is an instructor in the Department 

of Pediatrics at Washington University School of 
Medicine, where she studies the genetic basis of pe-
diatric bleeding and clotting disorders. completed 
her PhD at Washington University School of Med-
icine in the laboratory of Dr. Alison Goate, where 
she studied the evolutionary genetics of addiction 
phenotypes. She then was a postdoctoral scholar 
in the laboratory of Dr. Christina Gurnett, where 
she applied her genetic background to pediatric 
musculoskeletal and neurological phenotypes in-
cluding scoliosis, clubfoot, and Chiari 1 malfor-
mation. She developed a strong human genetics 
skillset, and performs exhaustive sets of analyses 
on large next-generation datasets to uncover new 
causes of human disease. She was very excited to 
take her current position, as her father also stud-
ied bleeding and clotting disorders, and it seemed 
as if there were a lot of room for genetic discover-
ies in this field. Most recently, she has discovered 
an association between burden of rare variants 
in the VWF gene and VWF:Ag levels, as well as 
an enrichment of rare variants in anemia-related 
genes in patients with heavy menstrual bleeding. 
The ASH Scholar Award has allowed her to begin 
studying whole-genome sequence data of families 
with a history of von Willebrand disease.

Ansuman Satpathy, MD, PhD
Dr. Satpathy is an assistant professor in the 

Department of Pathology at Stanford University 
School of Medicine. He is a member of the Stan-
ford Cancer Institute; the Parker Institute for Can-
cer Immunotherapy; and the immunology, cancer 
biology, and biomedical informatics programs at 
Bio-X; and is a faculty fellow in ChEM-H. Dr. Sat-
pathy completed an MD and PhD in immunolo-
gy at Washington University in St. Louis, clinical 
residency in pathology at Stanford Hospital and 
Clinics, and postdoctoral training in genetics at 
Stanford University. Dr. Satpathy’s research group 
focuses on developing and applying genome-scale 
technologies to study fundamental properties of 
the immune system in health, infection, and can-
cer.

Kristen E. Schratz, MD
Dr. Schratz is an instructor in the Departments 

of Oncology and Pathology at Johns Hopkins Uni-
versity School of Medicine where she cares for 
children and adults with inherited predisposition 
to hematologic malignancy. She earned her MD 
from the University of Maryland School of Medi-
cine and completed her residency in pediatrics at 
Morgan Stanley Children’s Hospital at Columbia 
University. Dr. Schratz went on to specialize in 
pediatric hematology/oncology completing fellow-
ship in the combined program at Johns Hopkins 

University and the National Cancer Institute. Af-
ter clinical training, Dr. Schratz joined the labora-
tory of Dr. Mary Armanios where she completed 
a postdoctoral research fellowship in genetics, 
studying the role of telomere defects and other 
factors in driving hematologic malignancies. With 
Dr. Armanios, her work defined the natural his-
tory and somatic landscape of short telomere-me-
diated myeloid malignancies and expanded short 
telomere syndrome manifestations to include 
premature age-related clonal hematopoiesis. 
Aided by the support of the ASH Scholar Award, 
Dr. Schratz identified telomere-specific somatic 
reversion mechanisms that are protective of de-
veloping MDS and AML in patients with germline 
telomerase mutations. Her ongoing work focuses 
on the determinants of myeloid clonal evolution.

Roni Shouval, MD, PhD
Dr. Shouval received his MD from the Technion 

– Israel Institute of Technology and completed 
an internal medicine residency and hematology 
fellowship under the mentorship of Prof. Arnon 
Nagler at the Chaim Sheba Medical Center, Isra-
el. In 2018 he obtained a PhD in machine learn-
ing from Bar-Ilan University, Israel. His research 
has focused on predicting and preventing toxicity 
and mortality related to allogeneic HSC transplan-
tation. In a series of studies, he led the develop-
ment of data-driven tools for transplantation risk 
assessment. His work was among the first to apply 
machine learning techniques in prognostic mod-
eling of hematologic malignancies. He has also 
worked extensively with international societies to 
guide the optimal donor hierarchy in transplanta-
tion. Dr. Shouval joined the BMT service at Memo-
rial Sloan Kettering Cancer as a fellow, and since 
2021, he has served as an attending on the service. 
He is a member of the van den Brink lab at Memo-
rial Sloan Kettering where he is developing tools 
to incorporate microbiome data into clinical de-
cision-making. The ASH Scholar Award will help 
support his research efforts.

Koichi Takahashi, MD, PhD
Dr. Takahashi is an associate professor at The 

University of Texas MD Anderson Cancer Center, 
Department of Leukemia. He earned his medical 
degree from Niigata University and PhD from Kyo-
to University, both in Japan. He completed inter-
nal medicine residency at Toranomon Hospital, 
Tokyo, and at Beth Israel Medical Center. He then 
completed hematology and oncology fellowship at 
MD Anderson Cancer Center. His laboratory stud-
ies etiology, pathogenesis, and clinical phenotype 
of hematologic malignancies and premalignancies 
by understanding the underlying genetic under-
pinnings, heterogeneity, and evolution through 
application of state-of-the-art genomics and sin-
gle-cell technologies coupled with computational 
analytics. His previous work revealed how clon-
al hematopoiesis contributes to the development 
of therapy myeloid neoplasms (Takahashi et al., 

Lancet Oncology 2017; Hsu et al., Cell Stem Cell 
2018). His recent work has also revealed the clon-
al heterogeneity in AML and how it contributes to 
therapeutic resistance (Morita et al., Nature Comm 
2020; Wang et al., Nature Comm 2021). He is a re-
cipient of the Sabin Family Foundation Award.

Aimee Talleur, MD
Dr. Aimee Talleur is an assistant member in the 

Department of Bone Marrow Transplantation and 
Cellular Therapy (BMTCT) at St. Jude Children’s 
Research Hospital, specializing in the clinical in-
vestigation of novel immunotherapies for the 
treatment of high-risk malignant disorders. She 
completed her BA at Union College, MD at SUNY 
Upstate Medical University, pediatric residency 
at Children’s National Medical Center, and fel-
lowships in pediatric hematology/oncology and 
BMTCT at St. Jude. During fellowship, Dr. Talleur 
worked in the lab investigating the use of allo-
geneic memory T-cell subsets as effector cells in 
CAR therapy, seeking to minimize the risk of graft-
versus-host-disease when using a donor-derived 
CAR-T product. Now as a physician scientist, Dr. 
Talleur focuses on the advancement of novel cel-
lular therapies through early-phase clinical trials. 
She is honored to receive the ASH Scholar Award 
in support of her project, a phase I study inves-
tigating the use of allogeneic memory T-cells ex-
pressing CD19-specific CARs in pediatric patients 
with relapsed/refractory leukemia. The expecta-
tion is that establishing the safety and dosing of 
allogeneic CAR-Ts will allow for greater opportu-
nities to use CAR-Ts in different clinical settings, 
including for other malignant disorders. Dr. Tall-
eur would like to thank her primary mentors, Drs. 
Stephen Gottschalk and Brandon Triplett, as well 
as the ASH Clinical Research Training Institute, 
for their support and guidance of both this project 
and in her career development. 

Elisa ten Hacken, PhD
Dr. ten Hacken is an instructor in medicine in 

Dr. Catherine Wu’s laboratory at Dana Farber Can-
cer Institute. She graduated with a PhD in Biolo-
gy and Biotherapy of Cancer from Vita-Salute San 
Raffaele University, Milan, in 2014, and carried out 
her first postdoctoral training at The University of 
Texas MD Anderson Cancer Center in Houston, un-
der the supervision of Dr. Jan Burger. She joined 
the Wu lab in July 2016 for a second postdoctoral 
fellowship, with deep interest in functional genom-
ics. Her graduate and postgraduate studies have fo-
cused on the pathogenesis of chronic lymphocytic 
leukemia (CLL), both through the study of prima-
ry patients’ samples (also in the context of clinical 
correlative studies) and of genetically engineered 
mouse models. Her current work is focused on the 
development of mouse models of Richter’s syn-
drome, achieved through CRISPR-Cas9–based engi-
neering of multiplexed gene mutations informed by 
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SCENES FROM ATLANTA

A few 
attendees set 
the tone of 
the joyful yet 
careful return 
to the annual 
meeting.

ASH-a-Palooza attendees pause for a pose with a health and safety-compliant Red.

Drs. Mary 
Cushman 
and Diego 
Adrianzen 
Herrera line up 
with HONORS 
Award recip-
ient Samuel 
Short at the 
Career Devel-
opment Awards 
Reception.
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human studies. Her 2020 ASH Annual Meeting ab-
stract, featured in the Best of ASH session, described 
generation of these models, showing remarkable 
genetic and phenotypic similarity to human disease. 
Her current ASH Scholar Award project is aimed at 
dissecting changes in microenvironmental interac-
tions in the context of checkpoint blockade therapy 
with anti-PD1, which will provide important insight 
into therapy response/resistance patterns typical of 
human disease.

Aaron Viny, MD
Dr. Viny is an assistant professor of medicine at 

Columbia University Vagelos College of Physician & 
Surgeons and assistant professor of genetics and de-
velopment at Columbia University Irving Medical 
Center. He is a laboratory-based physician-scien-
tist focusing on the study of clonal hematopoiesis, 
MDS, and AMLs. Dr. Viny completed his under-
graduate studies at the University of Michigan and 
received his MD at Cleveland Clinic Lerner College 
of Medicine. Following internal medicine residen-
cy at New York-Presbyterian/Weill Cornell Medical 
College, he completed his fellowship in hematolo-
gy/medical oncology at Memorial Sloan Kettering 
Cancer Center where he worked in the laboratory 
of Dr. Ross L. Levine. During fellowship, he inves-
tigated the molecular mechanism of cohesin com-
plex member loss of function in hematopoiesis. His 
work demonstrated a cohesin “dosage dependen-
cy” credentialing cohesin components as bona fide 
tumor suppressors that alter transcriptional con-
trol rather than inducing aneuploidy in MDS and 
AML. His studies found that mutations in STAG2 
led to altered DNA topology and that alterations 
in chromatin organization led to critical changes 
in transcriptional regulation, independent of tran-
scription factor gene regulatory control, which con-
tribute to leukemogenesis. Dr. Viny is honored to 
receive the ASH Scholar Award, which supports his 
transition to an independent investigator.

Julia Z. Xu, MD, MScGH
Dr. Xu is an assistant professor of medicine at the 

University of Pittsburgh Medical Center, specializing 
in the care of patients with SCD. She received under-

graduate degrees in biochemistry and Spanish and 
an MS in chemistry from the University of Pennsyl-
vania. With a longstanding interest in both red cell 
disorders and health disparities, she earned her MD 
from Columbia University. and as a Doris Duke re-
search fellow, studied glucose-6-phosphate dehydro-
genase (G6PD) deficiency in a Dominican HIV clinic. 
She pursued combined internal medicine–global 
health residency training at Duke University and 
worked with Dr. Marilyn Telen to identify factors 
associated with progressive SCD nephropathy. She 
also obtained her MSc degree in global health and 
studied thalassemia screening in migrant popula-
tions in Thailand as a Fogarty Gloal Health Fellow 
with Dr. Vip Viprakasit. She completed her hematol-
ogy fellowship at NIH, where she worked with Dr. 
Swee Lay Thein, leading early-phase clinical trials of 
mitapivat (AG-348), a pyruvate kinase activator, in 
patients with SCD. Dr. Xu is honored to receive the 
ASH Scholar Award, which will enable her to study 
the safety and efficacy of erythropoiesis-stimulating 
agents in SCD, with the long-term goal of improving 
treatment options for anemia in SCD.

Moua Yang, PhD
Dr. Yang completed his PhD in 2018 at the Med-

ical College of Wisconsin where his training was 
performed in Dr. Roy Silverstein’s laboratory at the 
Blood Research Institute of Versiti Blood Center of 
Wisconsin. Dr. Yang’s PhD focused on platelet re-
dox signaling in arterial thrombosis as it relates to 
dyslipidemia. He further pursued his training as a 
postdoctoral fellow in the Division of Hemostasis 
and Thrombosis at Beth Israel Deaconess Medical 
Center in Dr. Robert Flaumenhaft’s laboratory. Dr. 
Yang’s project is currently focused on cysteine elec-
tron transferring pathways by thiol isomerases. Us-
ing sophisticated intravital microscopy and chem-
ical biology approaches, Dr. Yang investigates the 

function of oxidative cysteine modification on thiol 
isomerases and their ability to regulate clot forma-
tion in diseased conditions. Dr. Yang is committed 
to a career in the basic sciences of thrombosis and 
hemostasis. He was the 2018 recipient of the Mary 
Rodes Gibson Memorial Award in Hemostasis and 
Thrombosis and is an active member of the ASH 
Trainee Council. The ASH Scholar Award is instru-
mental for Dr. Yang in developing an independent 
transformative project focused on cysteine modifi-
cations in bleeding and blood clotting.

Christine Zhang, PhD
Dr. Zhang is a postdoctoral fellow at Washington 

University in Saint Louis. She completed her PhD 
in epigenetics and neuroscience at the University 
of Queensland in Australia under the supervision 
of Dr. Emma Whitelaw, to study the long-term im-
pact of early-life epigenetic disruptions on brain 
structure and function. She then briefly worked 
with Dr. Andrew Moore to discover molecular bio-
markers of pediatric acute leukemia using a tar-
geted sequencing platform, where she developed 
a strong interest in identifying the mechanism 
underlying leukemogenesis. Since 2019, Dr. Zhang 
has been undertaking her postdoctoral training 
with Dr. Grant Challen to investigate how muta-
tions in an epigenetic modifier, DNA methyltrans-
ferase 3A (DNMT3A), convey a fitness advantage 
to HSCs during chronic inflammatory signaling 
and how this process primes clonal hematopoie-
sis to malignant transformation. The ASH Schol-
ar Award will enable her to elucidate molecular 
networks that endow a fitness advantage to Dn-
mt3a-mutant HSCs during type II interferon sig-
naling, to identify disease-prone populations for 
malignant transformation, and to discover poten-
tial therapeutic opportunities to reduce the risks 
of blood disease development.
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REBLOZYL® (luspatercept-aamt) for injection, for subcutaneous use 
Initial U.S. Approval: 2019 
The following is a Brief Summary; refer to full Prescribing Information for complete product 
information. 

1 INDICATIONS AND USAGE 
1.2 Myelodysplastic Syndromes with Ring Sideroblasts or Myelodysplastic/ Myeloproliferative 

Neoplasm with Ring Sideroblasts and Thrombocytosis Associated Anemia 
REBLOZYL is indicated for the treatment of anemia failing an erythropoiesis stimulating agent and 
requiring 2 or more red blood cell units over 8 weeks in adult patients with very low- to intermediate-
risk myelodysplastic syndromes with ring sideroblasts (MDS-RS) or with myelodysplastic/ 
myeloproliferative neoplasm with ring sideroblasts and thrombocytosis (MDS/MPN-RS-T). 
1.3 Limitations Of Use 
REBLOZYL is not indicated for use as a substitute for RBC transfusions in patients who require 
immediate correction of anemia. 

2 DOSAGE AND ADMINISTRATION 
2.2 Recommended Dosage for Myelodysplastic Syndromes with Ring Sideroblasts (MDS-RS) or 

Myelodysplastic/ Myeloproliferative Neoplasm with Ring Sideroblasts and Thrombocytosis 
(MDS/MPN-RS-T) Associated Anemia 

The recommended starting dose of REBLOZYL is 1 mg/kg once every 3 weeks by subcutaneous 
injection for patients with anemia of MDS-RS or MDS/MPN-RS-T. Prior to each REBLOZYL dose, 
review the patient’s hemoglobin and transfusion record. Titrate the dose based on responses 
according to Table 3. Interrupt treatment for adverse reactions as described in Table 4. Discontinue 
REBLOZYL if a patient does not experience a decrease in transfusion burden after 9 weeks of treatment 
(administration of 3 doses) at the maximum dose level or if unacceptable toxicity occurs at any time. 
If a planned administration of REBLOZYL is delayed or missed, administer REBLOZYL as soon as 
possible and continue dosing as prescribed, with at least 3 weeks between doses. 
Dose Modifications for Response 
Assess and review hemoglobin results prior to each administration of REBLOZYL. If an RBC 
transfusion occurred prior to dosing, use the pretransfusion hemoglobin for dose evaluation. 
If a patient is not RBC transfusion-free after at least 2 consecutive doses (6 weeks) at the 1 mg/kg 
starting dose, increase the REBLOZYL dose to 1.33 mg/kg (Table 3). If a patient is not RBC transfusion-
free after at least 2 consecutive doses (6 weeks) at the 1.33 mg /kg dose level, increase the REBLOZYL 
dose to 1.75 mg/kg. Do not increase the dose more frequently than every 6 weeks (2 doses) or 
beyond the maximum dose of 1.75 mg/kg. 
In the absence of transfusions, if hemoglobin increase is greater than 2 g/dL within 3 weeks or if the 
predose hemoglobin is greater than or equal to 11.5 g/dL, reduce the dose or interrupt treatment 
with REBLOZYL as described in Table 3. If, upon dose reduction, the patient loses response (i.e., 
requires a transfusion) or hemoglobin concentration drops by 1 g/dL or more in 3 weeks in the 
absence of transfusion, increase the dose by one dose level. Wait a minimum of 6 weeks between 
dose increases. 
Dose modifications for response are provided in Table 3. 

 

Dose Modifications for Toxicity 
For patients experiencing Grade 3 or higher adverse reactions, modify treatment as described in 
Table 4. 

 

4 CONTRAINDICATIONS 
None. 

5 WARNINGS AND PRECAUTIONS 
5.1 Thrombosis/Thromboembolism 
In adult patients with beta thalassemia, thromboembolic events (TEE) were reported in 8/223 (3.6%) 
REBLOZYL-treated patients. Reported TEEs included deep vein thromboses, pulmonary embolus, 
portal vein thrombosis, and ischemic strokes. Patients with known risk factors for thromboembolism, 

e.g. splenectomy or concomitant use of hormone replacement therapy, may be at further increased 
risk of thromboembolic conditions. Consider thromboprophylaxis in patients with beta thalassemia 
at increased risk of TEE. Monitor patients receiving REBLOZYL for signs and symptoms of 
thromboembolic events and institute treatment promptly. 
5.2 Hypertension 
Hypertension was reported in 10.7% (61/571) of REBLOZYL-treated patients. Across clinical studies, 
the incidence of grade 3-4 hypertension ranged from 1.8% to 8.6%. In adult patients with beta 
thalassemia with normal baseline blood pressure, 13 (6.2%) patients developed systolic blood 
pressure (SBP) ≥130 mm Hg and 33 (16.6%) patients developed diastolic blood pressure (DBP) 
≥80 mm Hg. In adult patients with MDS with normal baseline blood pressure, 26 (29.9%) patients 
developed SBP ≥130 mm Hg and 23 (16.4%) patients developed DBP ≥80 mm Hg. Monitor blood 
pressure prior to each administration. Manage new-onset hypertension or exacerbations of preexisting 
hypertension using anti-hypertensive agents. 
5.3 Embryo-Fetal Toxicity 
Based on findings from animal reproductive studies, REBLOZYL may cause fetal harm when 
administered to a pregnant woman. In animal reproduction studies, administration of luspatercept-aamt 
to pregnant rats and rabbits during organogenesis resulted in adverse developmental outcomes 
including increased embryo-fetal mortality, alterations to growth, and structural abnormalities at 
exposures (based on area under the curve [AUC]) above those occurring at the maximum recommended 
human dose (MRHD) of 1.75 mg/kg. 
Advise pregnant women of the potential risk to a fetus. Advise females of reproductive potential to 
use an effective method of contraception during treatment with REBLOZYL and for at least 3 months 
after the final dose [see Use in Specific Populations (8.1, 8.3)]. 

6 ADVERSE REACTIONS 
The following clinically significant adverse reactions are described elsewhere in the labeling: 
         • Thrombosis/Thromboembolism [see Warnings and Precautions (5.1)] 
         • Hypertension [see Warnings and Precautions (5.2)] 
6.1 Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another 
drug and may not reflect the rates observed in practice. 
The data in the WARNINGS AND PRECAUTIONS reflect exposure to REBLOZYL as a single agent 
administered across a range of doses (0.125 mg/kg to 1.75 mg/kg) in 571 patients in 4 trials. 
Myelodysplastic Syndromes with Ring Sideroblasts or Myelodysplastic / Myeloproliferative Neoplasm 
with Ring Sideroblasts and Thrombocytosis Associated Anemia 
The safety of REBLOZYL at the recommended dose and schedule was evaluated in 242 patients  
with MDS with ring sideroblasts (n=192) or other myeloid neoplasms (n=50). The safety population 
included 63% males and 37% females of median age 72 years (range, 30 – 95 years); of these 
patients, 81% were White, 0.4% Black, 0.4% Other, and race was not reported in 18.2% of patients. 
The median time on treatment with REBLOZYL was 50.4 weeks (range, 3 – 221 weeks); 67% of 
patients were exposed for 6 months or longer and 49% were exposed for greater than one year. 
Among the 242 patients treated with REBLOZYL, 5 (2.1%) had a fatal adverse reaction, 11 (4.5%) 
discontinued due to an adverse reaction, and 7 (2.9%) had a dose reduction due to an adverse reaction. 
The most common (≥10%) all-grade adverse reactions included fatigue, musculoskeletal pain, 
dizziness, diarrhea, nausea, hypersensitivity reactions, hypertension, headache, upper respiratory 
tract infection, bronchitis, and urinary tract infection. The most common (≥2%) Grade ≥ 3 adverse 
reactions included fatigue, hypertension, syncope and musculoskeletal pain. Selected laboratory 
abnormalities that changed from Grade 0-1 at baseline to Grade ≥ 2 at any time during the studies  
in at least 10% of patients included creatinine clearance decreased, total bilirubin increased, and 
alanine aminotransferase increased. 
Table 8 shows the most common adverse reactions for patients treated with REBLOZYL or placebo 
through the first 8 cycles in the MEDALIST trial 

 

Table 3: MDS-RS and MDS/MPN-RS-T Associated Anemia - REBLOZYL Dose Titration for Response
REBLOZYL 

Dosing Recommendation*

Starting Dose • 1 mg/kg every 3 weeks

Dose Increases for Insufficient Response at Initiation of Treatment

Not RBC transfusion-free after at least  
2 consecutive doses (6 weeks) at the 1 mg/kg 
starting dose

• Increase the dose to 1.33 mg/kg every 3 weeks

Not RBC transfusion-free after at least  
2 consecutive doses (6 weeks) at 1.33 mg/kg

• Increase the dose to 1.75 mg/kg every 3 weeks

No reduction in RBC transfusion burden after at 
least 3 consecutive doses (9 weeks) at 1.75 mg/kg

• Discontinue treatment

Dose Modifications for Predose Hemoglobin Levels or Rapid Hemoglobin Rise

Predose hemoglobin is greater than or equal to 
11.5 g/dL in the absence of transfusions

• Interrupt treatment 
• Restart when the hemoglobin is no more than 

11 g/dL 

Increase in hemoglobin greater than 2 g/dL 
within 3 weeks in the absence of transfusions 
and 
     • current dose is 1.75 mg/kg 
     • current dose is 1.33 mg/kg 
     • current dose is 1 mg/kg 
     • current dose is 0.8 mg/kg 
     • current dose is 0.6 mg/kg

     • Reduce dose to 1.33 mg/kg 
     • Reduce dose to 1 mg/kg 
     • Reduce dose to 0.8 mg/kg 
     • Reduce dose to 0.6 mg/kg 
     • Discontinue treatment

* Do not increase the dose if the patient is experiencing an adverse reaction as described in Table 4.

Table 4: MDS-RS and MDS/MPN-RS-T Associated Anemia - REBLOZYL  
Dosing Modifications for Adverse Reactions

REBLOZYL 
Dosing Recommendation*

Grade 3 or 4 hypersensitivity reactions • Discontinue treatment

Other Grade 3 or 4 adverse reactions • Interrupt treatment 
• When the adverse reaction resolves to no more than 

Grade 1, restart treatment at the next lower dose level** 
• If the dose delay is > 12 consecutive weeks, discontinue 

treatment
  *Grade 1 is mild, Grade 2 is moderate, Grade 3 is severe, and Grade 4 is life-threatening. 
** Per Table 3 dose reductions above.

Table 8: Adverse Reactions (≥5%) in Patients Receiving REBLOZYL with a Difference  
Between Arms of >2% in MEDALIST Trial Through Cycle 8

Body System /Adverse Reaction

REBLOZYL 
(N=153)

Placebo 
(N=76)

All Grades 
n (%)

Grade 3 
n (%)

All Grades 
n (%)

Grade 3 
n (%)

General disorders and administration site conditions

Fatigue a, b 63 (41) 11 (7) 17 (22) 2 (3)

Musculoskeletal and connective tissue disorders

Musculoskeletal pain b 30 (20) 3 (2) 11 (14) 0 (0)

Nervous system disorders

Dizziness/vertigo 28 (18) 1 (<1) 5 (7) 1 (1)

Headache b 21 (14) 0 (0) 5 (7) 0 (0)

Syncope / presyncope 8 (5) 5 (3) 0 (0) 0 (0)

Gastrointestinal disorders

Nausea b 25 (16) 1 (<1) 8 (11) 0 (0)

Diarrhea b 25 (16) 0 (0) 7 (9) 0 (0)

Respiratory, thoracic and mediastinal disorders

Dyspnea b 20 (13) 2 (1) 4 (5) 1 (1)

Immune system disorders

Hypersensitivity reactions b 15 (10) 1 (<1) 5 (7) 0 (0)

Renal and urinary disorders

Renal impairment b 12 (8) 3 (2) 3 (4) 0 (0)

Cardiac disorders

Tachycardia b 12 (8) 0 (0) 1 (1) 0 (0)

Injury poisoning and procedural complications

Injection site reactions 10 (7) 0 (0) 3 (4) 0 (0)

Infections and infestations

Upper respiratory tract infection 10 (7) 1 (<1) 2 (3) 0 (0)

Influenza / influenza like illness 9 (6) 0 (0) 2 (3) 0 (0)
a Includes asthenic conditions. 
b Reaction includes similar/grouped terms.
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Other clinically relevant adverse reactions reported in <5% of patients include bronchitis, urinary 
tract infection, and hypertension [see Warnings and Precautions (5.2)]. 
Shifts from Grades 0-1 to Grades 2-4 abnormalities for selected laboratory tests during the first  
8 cycles in the MEDALIST trial are shown in Table 9. 

 

6.2 Immunogenicity 
As with all therapeutic proteins, there is potential for immunogenicity. The detection of antibody 
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed 
incidence of antibody (including neutralizing antibody) positivity in an assay may be influenced by 
several factors including assay methodology, sample handling, timing of sample collection, concomitant 
medications, and underlying disease. For these reasons, comparison of the incidence of antibodies 
to luspatercept in the studies described below with the incidence of antibodies in other studies or to 
other products may be misleading. 
Of 284 patients with beta thalassemia who were treated with REBLOZYL and evaluable for the presence 
of anti-luspatercept-aamt antibodies, 4 patients (1.4%) tested positive for treatment-emergent anti-
luspatercept-aamt antibodies, including 2 patients (0.7%) who had neutralizing antibodies. 
Of 260 patients with MDS who were treated with REBLOZYL and evaluable for the presence of  
anti-luspatercept-aamt antibodies, 23 patients (8.9%) tested positive for treatment-emergent anti-
luspatercept-aamt antibodies, including 9 patients (3.5%) who had neutralizing antibodies. 
Luspatercept-aamt serum concentration tended to decrease in the presence of neutralizing antibodies. 
There were no severe acute systemic hypersensitivity reactions reported for patients with anti-
luspatercept-aamt antibodies in REBLOZYL clinical trials, and there was no association between 
hypersensitivity type reaction or injection site reaction and presence of anti-luspatercept-aamt 
antibodies. 

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
Based on findings in animal reproduction studies, REBLOZYL may cause fetal harm when administered 
to a pregnant woman. There are no available data on REBLOZYL use in pregnant women to inform a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or fetal outcomes. In 
animal reproduction studies, administration of luspatercept-aamt to pregnant rats and rabbits during 
the period of organogenesis resulted in adverse developmental outcomes including embryo-fetal 
mortality, alterations to growth, and structural abnormalities at exposures (based on area under the 
curve [AUC]) above those occurring at the maximum recommended human dose (MRHD) (see 
Data). Advise pregnant women of the potential risk to a fetus. 
The estimated background risk of major birth defects and miscarriage for the indicated population  
is unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage 
in clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively. 
Data 
Animal Data 
In embryo-fetal development studies, luspatercept-aamt was administered subcutaneously at 5,  
15, or 30 mg/kg on gestation days 3 and 10 (rats) or 5, 20, or 40 mg/kg on gestation days 4 and  
11 (rabbits). Effects in both species included reductions in numbers of live fetuses and fetal body 
weights, and increases in resorptions, post-implantation losses, and skeletal variations (such as 
asymmetric sternal centra in rats and angulated hyoid in rabbits). Effects were observed at exposures 
(based on AUC) approximately 7-times (rats) and 16-times (rabbits) the MRHD of 1.75 mg/kg. 
In a pre- and postnatal development study, pregnant rats were administered luspatercept-aamt 
subcutaneously at 3, 10, or 30 mg/kg once every 2 weeks during organogenesis and through 
weaning, gestation day 6 through postnatal day 20. At all dose levels lower F1 pup body weights  
and adverse kidney findings (such as membranoproliferative glomerulonephritis, tubular atrophy/ 
hypoplasia, and vessel ectasia occasionally associated with hemorrhage) were observed. These effects 
were observed at exposures (based on AUC) approximately 1.6-times the MRHD of 1.75 mg/kg. 
8.2 Lactation 
Risk Summary 
Luspatercept-aamt was detected in milk of lactating rats. When a drug is present in animal milk, it  
is likely that the drug will be present in human milk. There are no data on the presence of REBLOZYL 
in human milk, the effects on the breastfed child, or the effects on milk production. Because of the 
potential for serious adverse reactions in the breastfed child, advise patients that breastfeeding is  
not recommended during treatment with REBLOZYL, and for 3 months after the last dose. 
 

8.3 Females and Males of Reproductive Potential 
Pregnancy Testing 
Pregnancy testing is recommended for females of reproductive potential before starting REBLOZYL 
treatment. 
Contraception 
Females 
REBLOZYL may cause embryo-fetal harm when administered to pregnant women [see Use in 
Specific Populations (8.1)]. Advise female patients of reproductive potential to use effective 
contraception during treatment with REBLOZYL and for at least 3 months after the last dose. 
Infertility 
Females 
Based on findings in animals, REBLOZYL may impair female fertility [see Nonclinical Toxicology 
(13.1)]. Adverse effects on fertility in female rats were reversible after a 14-week recovery period. 
8.4 Pediatric Use 
Safety and effectiveness in pediatric patients have not been established. Based on findings in juvenile 
animals, REBLOZYL is not recommended for use in pediatric patients [see Non-Clinical Toxicology 
(13.1)]. 
8.5 Geriatric Use 
Clinical studies of REBLOZYL in beta thalassemia did not include sufficient numbers of patients  
age 65 years and older to determine whether they respond differently from younger patients. 
Clinical studies of REBLOZYL for treatment of anemia in MDS-RS and MDS/MPN-RS-T included  
206 (79%) patients ≥ 65 years of age and 93 (36%) patients ≥ 75 years of age. No differences in 
safety or effectiveness were observed between older (≥ 65 years) and younger patients. 

13 NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
No carcinogenicity or mutagenicity studies have been conducted with luspatercept-aamt. 
In a repeat-dose toxicity study, juvenile rats were administered luspatercept-aamt subcutaneously  
at 1, 3, or 10 mg/kg once every 2 weeks from postnatal day 7 to 91. Hematologic malignancies 
(granulocytic leukemia, lymphocytic leukemia, malignant lymphoma) were observed at 10 mg/kg 
resulting in exposures (based on area under the curve [AUC]) approximately 4.4 times the maximum 
recommended human dose (MRHD) of 1.75 mg/kg. 
In a combined male and female fertility and early embryonic development study in rats,  
luspatercept-aamt was administered subcutaneously to animals at doses of 1 to 15 mg/kg. There 
were significant reductions in the average numbers of corpora lutea, implantations, and viable embryos 
in luspatercept-aamt-treated females. Effects on female fertility were observed at the highest dose 
with exposures (based on AUC) approximately 7-times the MRHD of 1.75 mg/kg. Adverse effects on 
fertility in female rats were reversible after a 14-week recovery period. No adverse effects were noted 
in male rats. 

17 PATIENT COUNSELING INFORMATION 
Discuss the following with patients prior to and during treatment with REBLOZYL. 
Thromboembolic Events 
Advise beta thalassemia patients of the potential risk of thromboembolic events. Review known risk 
factors for developing thromboembolic events and advise patients to reduce modifiable risk factors 
(e.g., smoking, use of oral contraceptives) [see Warnings and Precautions (5.1)]. 
Effects on Blood Pressure 
Caution patients that REBLOZYL may cause an increase in blood pressure [see Warnings and 
Precautions (5.2)]. 
Embryo-Fetal Toxicity 
Advise females of reproductive potential of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception while receiving REBLOZYL and for at least 3 months after  
the final dose. Advise females to contact their healthcare provider if they become pregnant, or if 
pregnancy is suspected, during treatment with REBLOZYL [see Warnings and Precautions (5.3)  
and Use in Specific Populations (8.1)]. 
Lactation 
Advise females not to breastfeed during treatment with REBLOZYL and for 3 months after the final 
dose [see Use in Specific Populations (8.2)]. 
Manufactured by: 
Celgene Corporation 
86 Morris Avenue 
Summit, NJ 07901 
U.S. License No. 2114 

Jointly Marketed by: 
Acceleron Pharma, Inc. 
Cambridge, MA 02139 

REBLOZYL® is a registered trademark of Celgene Corporation. 
Patent: www.celgene.com/therapies 
© 2016-2020 Celgene Corporation. 
All Rights Reserved. 
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Table 9: Selected Grades 2-4 Treatment-Emergent Laboratory Abnormalities Through Cycle 8  
in the MEDALIST Trial

Parameter REBLOZYL Placebo

Na n (%) Na n (%)

ALT elevated 151 13 (9) 74 5 (7)

AST elevated 152 6 (4) 76 0 (0)

Total bilirubin elevated 140 17 (12) 66 3 (5)

Creatinine clearance reduced 113 30 (27) 62 13 (21)
a Number of patients at Grades 0-1 at baseline. 

ALT = alanine aminotransferase; AST = aspartate aminotransferase.
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Other clinically relevant adverse reactions reported in <5% of patients include bronchitis, urinary 
tract infection, and hypertension [see Warnings and Precautions (5.2)]. 
Shifts from Grades 0-1 to Grades 2-4 abnormalities for selected laboratory tests during the first  
8 cycles in the MEDALIST trial are shown in Table 9. 

 

6.2 Immunogenicity 
As with all therapeutic proteins, there is potential for immunogenicity. The detection of antibody 
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed 
incidence of antibody (including neutralizing antibody) positivity in an assay may be influenced by 
several factors including assay methodology, sample handling, timing of sample collection, concomitant 
medications, and underlying disease. For these reasons, comparison of the incidence of antibodies 
to luspatercept in the studies described below with the incidence of antibodies in other studies or to 
other products may be misleading. 
Of 284 patients with beta thalassemia who were treated with REBLOZYL and evaluable for the presence 
of anti-luspatercept-aamt antibodies, 4 patients (1.4%) tested positive for treatment-emergent anti-
luspatercept-aamt antibodies, including 2 patients (0.7%) who had neutralizing antibodies. 
Of 260 patients with MDS who were treated with REBLOZYL and evaluable for the presence of  
anti-luspatercept-aamt antibodies, 23 patients (8.9%) tested positive for treatment-emergent anti-
luspatercept-aamt antibodies, including 9 patients (3.5%) who had neutralizing antibodies. 
Luspatercept-aamt serum concentration tended to decrease in the presence of neutralizing antibodies. 
There were no severe acute systemic hypersensitivity reactions reported for patients with anti-
luspatercept-aamt antibodies in REBLOZYL clinical trials, and there was no association between 
hypersensitivity type reaction or injection site reaction and presence of anti-luspatercept-aamt 
antibodies. 

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
Based on findings in animal reproduction studies, REBLOZYL may cause fetal harm when administered 
to a pregnant woman. There are no available data on REBLOZYL use in pregnant women to inform a 
drug-associated risk of major birth defects, miscarriage, or adverse maternal or fetal outcomes. In 
animal reproduction studies, administration of luspatercept-aamt to pregnant rats and rabbits during 
the period of organogenesis resulted in adverse developmental outcomes including embryo-fetal 
mortality, alterations to growth, and structural abnormalities at exposures (based on area under the 
curve [AUC]) above those occurring at the maximum recommended human dose (MRHD) (see 
Data). Advise pregnant women of the potential risk to a fetus. 
The estimated background risk of major birth defects and miscarriage for the indicated population  
is unknown. All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. 
In the U.S. general population, the estimated background risk of major birth defects and miscarriage 
in clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively. 
Data 
Animal Data 
In embryo-fetal development studies, luspatercept-aamt was administered subcutaneously at 5,  
15, or 30 mg/kg on gestation days 3 and 10 (rats) or 5, 20, or 40 mg/kg on gestation days 4 and  
11 (rabbits). Effects in both species included reductions in numbers of live fetuses and fetal body 
weights, and increases in resorptions, post-implantation losses, and skeletal variations (such as 
asymmetric sternal centra in rats and angulated hyoid in rabbits). Effects were observed at exposures 
(based on AUC) approximately 7-times (rats) and 16-times (rabbits) the MRHD of 1.75 mg/kg. 
In a pre- and postnatal development study, pregnant rats were administered luspatercept-aamt 
subcutaneously at 3, 10, or 30 mg/kg once every 2 weeks during organogenesis and through 
weaning, gestation day 6 through postnatal day 20. At all dose levels lower F1 pup body weights  
and adverse kidney findings (such as membranoproliferative glomerulonephritis, tubular atrophy/ 
hypoplasia, and vessel ectasia occasionally associated with hemorrhage) were observed. These effects 
were observed at exposures (based on AUC) approximately 1.6-times the MRHD of 1.75 mg/kg. 
8.2 Lactation 
Risk Summary 
Luspatercept-aamt was detected in milk of lactating rats. When a drug is present in animal milk, it  
is likely that the drug will be present in human milk. There are no data on the presence of REBLOZYL 
in human milk, the effects on the breastfed child, or the effects on milk production. Because of the 
potential for serious adverse reactions in the breastfed child, advise patients that breastfeeding is  
not recommended during treatment with REBLOZYL, and for 3 months after the last dose. 
 

8.3 Females and Males of Reproductive Potential 
Pregnancy Testing 
Pregnancy testing is recommended for females of reproductive potential before starting REBLOZYL 
treatment. 
Contraception 
Females 
REBLOZYL may cause embryo-fetal harm when administered to pregnant women [see Use in 
Specific Populations (8.1)]. Advise female patients of reproductive potential to use effective 
contraception during treatment with REBLOZYL and for at least 3 months after the last dose. 
Infertility 
Females 
Based on findings in animals, REBLOZYL may impair female fertility [see Nonclinical Toxicology 
(13.1)]. Adverse effects on fertility in female rats were reversible after a 14-week recovery period. 
8.4 Pediatric Use 
Safety and effectiveness in pediatric patients have not been established. Based on findings in juvenile 
animals, REBLOZYL is not recommended for use in pediatric patients [see Non-Clinical Toxicology 
(13.1)]. 
8.5 Geriatric Use 
Clinical studies of REBLOZYL in beta thalassemia did not include sufficient numbers of patients  
age 65 years and older to determine whether they respond differently from younger patients. 
Clinical studies of REBLOZYL for treatment of anemia in MDS-RS and MDS/MPN-RS-T included  
206 (79%) patients ≥ 65 years of age and 93 (36%) patients ≥ 75 years of age. No differences in 
safety or effectiveness were observed between older (≥ 65 years) and younger patients. 

13 NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
No carcinogenicity or mutagenicity studies have been conducted with luspatercept-aamt. 
In a repeat-dose toxicity study, juvenile rats were administered luspatercept-aamt subcutaneously  
at 1, 3, or 10 mg/kg once every 2 weeks from postnatal day 7 to 91. Hematologic malignancies 
(granulocytic leukemia, lymphocytic leukemia, malignant lymphoma) were observed at 10 mg/kg 
resulting in exposures (based on area under the curve [AUC]) approximately 4.4 times the maximum 
recommended human dose (MRHD) of 1.75 mg/kg. 
In a combined male and female fertility and early embryonic development study in rats,  
luspatercept-aamt was administered subcutaneously to animals at doses of 1 to 15 mg/kg. There 
were significant reductions in the average numbers of corpora lutea, implantations, and viable embryos 
in luspatercept-aamt-treated females. Effects on female fertility were observed at the highest dose 
with exposures (based on AUC) approximately 7-times the MRHD of 1.75 mg/kg. Adverse effects on 
fertility in female rats were reversible after a 14-week recovery period. No adverse effects were noted 
in male rats. 

17 PATIENT COUNSELING INFORMATION 
Discuss the following with patients prior to and during treatment with REBLOZYL. 
Thromboembolic Events 
Advise beta thalassemia patients of the potential risk of thromboembolic events. Review known risk 
factors for developing thromboembolic events and advise patients to reduce modifiable risk factors 
(e.g., smoking, use of oral contraceptives) [see Warnings and Precautions (5.1)]. 
Effects on Blood Pressure 
Caution patients that REBLOZYL may cause an increase in blood pressure [see Warnings and 
Precautions (5.2)]. 
Embryo-Fetal Toxicity 
Advise females of reproductive potential of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception while receiving REBLOZYL and for at least 3 months after  
the final dose. Advise females to contact their healthcare provider if they become pregnant, or if 
pregnancy is suspected, during treatment with REBLOZYL [see Warnings and Precautions (5.3)  
and Use in Specific Populations (8.1)]. 
Lactation 
Advise females not to breastfeed during treatment with REBLOZYL and for 3 months after the final 
dose [see Use in Specific Populations (8.2)]. 
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Table 9: Selected Grades 2-4 Treatment-Emergent Laboratory Abnormalities Through Cycle 8  
in the MEDALIST Trial

Parameter REBLOZYL Placebo

Na n (%) Na n (%)

ALT elevated 151 13 (9) 74 5 (7)

AST elevated 152 6 (4) 76 0 (0)

Total bilirubin elevated 140 17 (12) 66 3 (5)

Creatinine clearance reduced 113 30 (27) 62 13 (21)
a Number of patients at Grades 0-1 at baseline. 

ALT = alanine aminotransferase; AST = aspartate aminotransferase.
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DISCOVER THE FIRST AND ONLY 
ERYTHROID MATURATION AGENT
FDA APPROVED FOR ANEMIA

for patients with ring sideroblasts who are
failing an ESA and require ≥2 RBC units/8 weeks1

REBLOZYL is indicated for the treatment of anemia failing an erythropoiesis stimulating agent and requiring 
2 or more red blood cell units over 8 weeks in adult patients with very low- to intermediate-risk myelodysplastic 
syndromes with ring sideroblasts (MDS-RS) or with myelodysplastic/myeloproliferative neoplasm with ring 
sideroblasts and thrombocytosis (MDS/MPN-RS-T).

REBLOZYL is not indicated for use as a substitute for RBC transfusions in patients who require immediate 
correction of anemia.

IMPORTANT SAFETY INFORMATION
WARNINGS AND PRECAUTIONS
Thrombosis/Thromboembolism
In adult patients with beta thalassemia, thromboembolic events 
(TEE) were reported in 8/223 (3.6%) REBLOZYL-treated patients. 
TEEs included deep vein thrombosis, pulmonary embolus, portal 
vein thrombosis, and ischemic stroke. Patients with known risk 
factors for thromboembolism (splenectomy or concomitant use of 
hormone replacement therapy) may be at further increased risk of 
thromboembolic conditions. Consider thromboprophylaxis in patients 
at increased risk of TEE. Monitor patients for signs and symptoms of 
thromboembolic events and institute treatment promptly.

Hypertension
Hypertension was reported in 10.7% (61/571) of REBLOZYL-
treated patients. Across clinical studies, the incidence of Grade 3 
to 4 hypertension ranged from 1.8% to 8.6%.  In adult patients with 
MDS with normal baseline blood pressure, 26 (29.9%) patients 
developed SBP ≥130 mm Hg and 23 (16.4%) patients developed 
DBP ≥80 mm Hg. Monitor blood pressure prior to each administration. 
Manage new or exacerbations of preexisting hypertension using anti-
hypertensive agents.

Embryo-Fetal Toxicity
REBLOZYL may cause fetal harm when administered to a pregnant 
woman. REBLOZYL caused increased post-implantation loss, 
decreased litter size, and an increased incidence of skeletal variations 
in pregnant rat and rabbit studies. Advise pregnant women of the 
potential risk to a fetus. Advise females of reproductive potential 

Embryo-Fetal Toxicity (cont’d)
to use effective contraception during treatment and for at least 
3 months after the final dose.

ADVERSE REACTIONS
Grade ≥3 (≥2%) adverse reactions included fatigue, hypertension, 
syncope and musculoskeletal pain. A fatal adverse reaction occurred 
in 5 (2.1%) patients. 

The most common (≥10%) adverse reactions included fatigue, 
musculoskeletal pain, dizziness, diarrhea, nausea, hypersensitivity 
reactions, hypertension, headache, upper respiratory tract infection, 
bronchitis, and urinary tract infection.

LACTATION
It is not known whether REBLOZYL is excreted into human milk or 
absorbed systemically after ingestion by a nursing infant. REBLOZYL 
was detected in milk of lactating rats. When a drug is present in 
animal milk, it is likely that the drug will be present in human milk. 
Because many drugs are excreted in human milk, and because of the 
unknown effects of REBLOZYL in infants, a decision should be made 
whether to discontinue nursing or to discontinue treatment. Because 
of the potential for serious adverse rea ctions in the breastfed child, 
breastfeeding is not recommended during treatment and for 
3 months after the last dose.

Please see the Brief Summary of full Prescribing Information 
for REBLOZYL on the following pages.

Reference: 1. REBLOZYL [Prescribing Information]. Summit, NJ: Celgene 
Corporation; 2020.

Learn more, sign up for updates, and find out how to access REBLOZYL at:

REBLOZYLpro.com/discoverMDS

© 2020 Celgene Corporation.
REBLOZYL is a trademark of Celgene Corporation, a Bristol Myers Squibb company.
REBLOZYL is licensed from Acceleron Pharma Inc.
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