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DG: Hello, and welcome to the Adis Rapid?
podcast series. We’re bringing you a selection of
podcasts focused on the American Society of
Hematology (ASH) 2020 Conference, discussing
the highlights of the data released during the
event. Today’s podcast will be focusing on the
graft-versus-host disease (GvHD) data as well as
some other interesting findings which were
presented at the ASH conference.

Speaking to us today is Dr. Jacopo Mariotti
from the Bone Marrow Transplantation Unit of
Humanitas Research Hospital in Milan. Jacopo,
welcome to today’s podcast, and thank you so
much for speaking with us. First of all, would
you like to give us a brief overview of the things
that you’d like to cover today?

JM: Good morning first of all, and thank you
for inviting me. And in this podcast, of course I

will summarize the most relevant presentations
held at the 62nd ASH annual meeting for the
sessions concerning results in clinical allogeneic
transplantation. So I will actually focus my
presentation on three different topics: one on
GvHD treatment and prophylaxis, the novel-
ties; one about novelties about donor charac-
teristics affecting the transplant’s outcome; and
my third one will be studies concerning com-
parison between allogeneic transplantation
versus best available therapy for some hemato-
logic diseases.

DG: Fantastic. That sounds brilliant. So to
kick us off, what were some of the big
announcements in terms of GvHD treatment?

JM: So one of the most expected results were
the ones concerning the REACH3 trial [1]. So
the REACH3 trial is a phase III study comparing
ruxolitinib versus best available therapy for
steroid-refractory and steroid-dependent
chronic GvHD. An important point of this
study is that the criteria used for... establishing
the diagnosis of steroid-refractory and depen-
dent chronic GvHD, as well as to measure dis-
ease response, are the ones that are actually
recognized in the literature according to the
EBMT (European Society for Blood and Marrow
Transplantation) criteria and the NIH (National
Institutes of Health) 2014 criteria.

So let’s start from the study design. Patients
were accrued with steroid-refractory and steroid-
chronic GvHD. They’re actually randomized into
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one-to-one. One arm will receive ruxolitinib
10 mg twice a day plus steroid plus calcineurin
inhibitor. And the other arm will be treated with
the best available treatment comprising steroid
plus or minus calcineurin inhibitor; 165 patients
will receive the ruxolitinib relative to 164
patients in the best available treatment arm.

A crossover was allowed on week 24. So
patients not responding to the best available
treatment could cross over to the ruxolitinib
arm. The primary endpoint was to measure the
overall response rate at week 24. And the key
secondary endpoints were the failure-free sur-
vival and the measurement of improvement on
clinical symptoms according to the modified
Lee symptom scale on week 24.

What was important results was that, first of
all, the overall response rate in the ruxolitinib
arm was much improved compared with the
best available treatment arm. It was 76% rela-
tive to 60%. In particular, 12% of the patients
receiving ruxolitinib achieved a complete
remission compared to 7% of patients receiving
the best available treatment. This actually
resulted in an improvement in the duration of
response, because the median duration of
response was not reached in the ruxolitinib arm
relative to 6 months in the best available treat-
ment arm. It was also orally reported by the
researcher without—we did not see any data in
the presentation—that the response rate for
ruxolitinib was similar in all organs, including
the lungs. Anyway, more data will be shown,
hopefully, in the future.

And this improvement resulted also in better
results for failure-free survival, because failure-
free survival, median failure-free survival, was
not reached in the ruxolitinib arm. It was about
6 months for the best available treatment arm.
Failure-free survival... is defined in this study as
a time from the randomization to relapse or
progression for hematologic disease, non-re-
lapse mortality, or the addition of a new sys-
temic treatment for chronic GvHD. So this is
actually a very meaningful endpoint, and rux-
olitinib reached a very important result.

Looking at toxicity, the most frequent toxi-
city... was pretty manageable for ruxolitinib.
The most frequent one was anemia and
thrombocytopenia, with a grade 3 toxicity

about 12% to 15% for the ruxolitinib relative to
7% to 10%. The most important complicated
side effect concerned fungal infections. The
ruxolitinib arm fungal infection occurred in
11.5% of the patients relative to 6%. And actu-
ally, grade 3 fungal infections were about 7% in
the cohort receiving ruxolitinib relative to 2%
for the best available treatment.

The researchers actually said that there was
no difference in terms of overall survival and
non-relapse mortality between the two arms,
and that this was probably due to the increased
chance of fungal infection in the ruxolitinib
arm. Unfortunately, it’s not well known which
kind of fungal prophylaxis was held. But any-
way, what we can conclude from this study is
that ruxolitinib can actually improve the
response in chronic GvHD, but fungal infection
can be a concern. So we have to look... to
improve fungal prophylaxis.

So there were other interesting studies
reporting preliminary results for treatment for
chronic GvHD. Because as we know, the clinical
history of patients with chronic GvHD is very
complex, since patients need to go through
several different lines of treatment because at a
certain point the disease becomes refractory or
steroid-dependent. One preliminary... interest-
ing study is the ROCKstar study, which is a
phase II study employing belumosudil for
retreatment of patients with chronic GvHD who
actually received two to five prior lines of
treatment [2].

So... what is belumosudil? This is actually a
ROCK2 inhibitor. ROCK2 is actually a serine/
threonine kinase that plays a key role in
immune disease. Especially ROCK2 inhibitions,
so they’re supposed to rebalance the immune
system..., so it’s possible to then regulate the
pro-inflammatory Th17 cells while increasing
the Treg cells.

Also, the ROCK signaling is important,
because ROCK2 is involved not only to regulate
the JAK-STAT signaling but also to regulate the
multiple profibrotic processes, such as stress
fiber formation and transcription of profibrotic
genes.

So what about the study design? So inclusion
criteria require a patient had a chronic GvHD,
active chronic GvHD, with two to five prior
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lines of treatment. Two different doses were
studied, were tested. So arm A will employ
belumosudil 200 mg every day. And the arm B
will employ belumosudil 200 mg twice a day; 66
patients were actually accrued in each arm.

The primary endpoint was to measure the
overall response rate according to 2014 NIH
criteria. Results from this phase II study were
very interesting, since the primary endpoint
was actually met because overall response rate
was above 70% for both dosages—73% for one,
77% for the other one. Median time to response
was pretty quick, 4 weeks. And a similar
response rate was reported in all organs,
including the fibrotic ones. Two-year overall
survival was reported to be 81%.

Another important point is that 64% of the
patients were able to reduce their corticosteroid
doses. And 21% were able to discontinue ster-
oids. Moreover, 45% of the patients were able to
reduce calcineurin inhibitor, and 25 were able
to discontinue it. An improvement in clinical
symptoms was actually measured by the Lee
scale with an improvement in about 36% to
45% of the patients.

Another interesting study is a phase I/II
study employing baricitinib for retreatment,
again, of refractory chronic GvHD [3]. Barici-
tinib is a new JAK1/JAK2 inhibitor. In this
phase I/II study, 20 patients were actually
accrued, and 6 month overall response rate was
actually interesting—65% with a median time
to response of 6 weeks; ... the researchers saw...
some differences in response. So the highest
organ-specific response was achieved in the
lower gastrointestinal tract with 100% of
response. But actually, only two patients had
lower GI chronic GvHD. So it’s difficult to say.
This... needs to be confirmed with more
patients. Another important response was
actually found with a joint/fascia chronic GvHD
with 85% response and with 50% of response
for patients with mouth chronic GvHD.

Interestingly, no response was actually found
for skin sclerotic GvHD, and very low for lung
chronic GvHD, only 10%. Steroid tapering
actually occurred for 50% of the patients. And
an improvement in clinical symptoms accord-
ing to the Lee symptom scale was actually
achieved in 50% of the patients. And also,

overall survival was interesting. It was 100% at
1 year with a 1-year failure-free survival of 74%.
This actually compares well with REACH3 study
that was... about the same percentage.

Then another interesting study is a phase I
study with employing axatilimab, again for
retreatment of chronic GvHD for patients what
have received at least two lines of previous
treatment [4]. So axatilimab is actually an anti-
body against CSF-1 receptor.

CSF-1 is the colony-stimulating factor 1, also
named macrophage-stimulating factor 1. So...
CSF-1 and CSF-1 receptor actually regulate
macrophage infiltration and cutaneous pathol-
ogy. So this molecule is very important in the
case of chronic GvHD, particularly in the scle-
rodermatous and pulmonary disease, because
this is associated with the activity of macro-
phages that is CSF-1 receptor-dependent.

So what is expected in this study, what the
researchers expected, that the treatment with
an anti-CSF-1 receptor would deplete circulat-
ing non-classical monocytes, and also tissue
macrophage infiltration, resulting in a reduc-
tion of GvHD-associated tissue pathology.
Results were interesting. Fourteen patients were
accrued with this phase I study but with an
overall response rate of 57%.

Response was similar among all analyzed
groups; in particular, esophagus, the lower GI,
and mouth sites showed a deep and sustained
response, also in patients who were previously
treated with ibrutinib and also ruxolitinib or a
JAK inhibitor.

DG: Fantastic. Thanks, Jacopo. That was a
brilliant summary. Now, you mentioned that
you were also going to discuss prophylaxis.
What was the big announcement around
prophylaxis?

JM: About GvHD prophylaxis, we have at
least three big retrospective registry studies
concerning GvHD prophylaxis, all from the
CIBMTR (Center for International Blood and
Marrow Transplant Research). So one big study
is... a retrospective study comparing the out-
come of patients receiving haploidentical
transplantation with PTCy (post-transplanta-
tion cyclophosphamide) relative to patients
receiving allogeneic transplant from another—
from a different donor, such as a matched
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related donor transplant and matched unrelated
donor, or a mismatched unrelated donor, or an
umbilical cord blood donor [5]. This [was] for
patients with acute lymphoblastic leukemia.

It’s a large study comprising 4200 patients.
Different types of GvHD prophylaxis were
employed according to the different donor that
was used. So PTCy was the main platform used
for GvHD prophylaxis for haploidentical trans-
plant, while calcineurin inhibitor plus
methotrexate was the most frequent prophy-
laxis for matched related donor transplant. And
calcineurin inhibitor plus methotrexate plus or
minus ATG (anti-thymocyte globulin) was used
for unrelated donor transplant. In case of a cord
blood donor unit, calcineurin inhibitor was
actually used with mycophenolate.

Results of this study are actually in line with
the one actually reported in the literature, such
as the one from Kanate or Fatobene [6, 7]. So
actually, no differences were actually found in
terms of overall survival and leukemia-free sur-
vival between haploidentical transplant and
HLA (human leukocyte antigen)-identical
donor. But... an improvement in overall sur-
vival was found when comparing haploidenti-
cal donor relative to a mismatched unrelated
donor or a cord blood unit. This improvement
in overall survival was actually due to a reduced
non-relapse mortality when the donor was a
haploidentical donor compared either with a
related donor, matched or mismatched unre-
lated donor, and also with a cord blood donor
transplant. Non-relapse mortality was similar
between haploidentical donor and matched
related donor. And moreover, haploidentical
donor had less frequently grade 2 to 4 acute
GvHD compared with a related donor and cord
blood donor.

And moreover, haploidentical donor had the
lower incidence of chronic GvHD when com-
pared with all the other platforms besides the
cord blood donor. This report actually confirms
and extends previous findings. But the problem
was these studies that will actually compare in
different donor but also different GvHD types of
[and] different platform[s] of GvHD prophy-
laxis. So it would be interesting to know whe-
ther employing the same prophylaxis such as

PTCy in the setting of a matched unrelated
donor transplant would bring different results.

And actually, a response... to this question
comes from another study from CIBMTR,
another big retrospective study, comparing the
outcome of patients receiving haploidentical or
matched related donor transplant and employ-
ing PTCy, so post-transplant cyclophos-
phamide—as GvHD prophylaxis [8]. So in the
presentation, the researchers distinguished two
different cohorts—one receiving myeloablative
conditioning and one receiving a reduced-in-
tensity conditioning.

About 1000 patients received myeloablative
conditioning. And in this group, there were
three... slightly different prophylaxis. So the
haploidentical patients received PTCy plus cal-
cineurin inhibitor plus mycophenolate, while
for the matched unrelated donor transplant
there were two different groups: one receiving
the same prophylaxis PTCy, calcineurin inhi-
bitor, and mycophenolate, and the other one
was not receiving mycophenolate.

And as it is known from previous studies,
such as the one by Mielcarek [9], avoiding
mycophenolate... is actually bringing a higher
incidence of GvHD. In fact, in the cohort of
patients not receiving mycophenolate, these
patients had an unacceptably high incidence of
grade 2 to 4 acute GvHD that was actually 59%
for these patients relative to 43% of patients
receiving mycophenolate, both in the hap-
loidentical and in the matched unrelated donor
transplant cohort.

This higher incidence of acute GvHD resul-
ted in a higher 1-year non-relapse mortality for
the matched unrelated donor transplant cohort
not receiving mycophenolate, because it was
15% relative to haploidentical donor or mat-
ched unrelated donor transplant receiving
mycophenolate as well. No differences were
found in the other outcomes, such as chronic
GvHD or overall survival.

Then there was another cohort of patients,
about 1400 of patients receiving a reduced-in-
tensity conditioning. Here the results were dif-
ferent because, first of all, we have only two
cohorts. So one cohort was the haploidentical
transplant receiving PTCy plus cyclosporin and
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plus a second calcineurin inhibitor plus
mycophenolate. And the other cohort with
actually the matched unrelated donor trans-
plant was receiving exactly the same prophy-
laxis. So in this situation, no differences were
found in terms of acute and chronic GvHD. It
was about 24% to 29% for both donors.

But the most interesting result is that the
non-relapse mortality was much higher for the
haploidentical cohort relative to the matched
unrelated donor cohort, because it was at 1 year
16% for haploidentical donor and 8% for mat-
ched unrelated donor transplant. And this
brought a better 2-year overall survival and
improved 2-year disease-free survival for
patients receiving a matched unrelated donor
transplant plus PTCy plus calcineurin inhibitor
plus mycophenolate, because overall survival
was 67% for a matched unrelated donor trans-
plant relative to 54% for haploidentical. And
disease-free survival was 54 relative to 41.

Again, these results are actually in agreement
with recent results from the EBMT registry that
actually show similar results, similar, better,
improved overall survival and lower non-relapse
mortality when for matched related donor
transplant and matched unrelated donor trans-
plant relative to haploidentical transplant,
when the same platform of GvHD prophylaxis
is employed [10]. This improvement in overall
survival and non-relapse mortality for the mat-
ched unrelated donor transplant is probably
due to a later engraftment rate in the hap-
loidentical arm, because patients receiving the
haploidentical transplant had a later engraft-
ment. And this actually brought a higher rate of
fungal infection at 6 months. It was 10% rela-
tive to 1% for the patient receiving matched
unrelated donor transplant.

What about employing the PTCy for unre-
lated donor transplant having one to four mis-
matched? So another study from the CIBMTR
actually looked at PTCy GvHD prophylaxis for
mismatched unrelated donor transplant with a
seven out of eight, six out of eight, five out of
eight, or four out of eight HLA mismatch [11].
There are a limited number of patients in this
study, only 80 patients, with promising results,
because 2-year overall survival was 79% for
patients receiving reduced-intensity

conditioning and 72% for receiving myeloab-
lative conditioning. Non-relapse mortality was
about the same, 20% for both cohorts.

Median time to engraftment was pretty
good, because it was about 17 to 18 days, so a
little delayed due to the post-transplant
cyclophosphamide. Unfortunately, there was a
high rate, high cumulative incidence of grade 2
to 4 acute GvHD. This was above 40% when the
myeloablative conditioning was actually given.
And of this percentage, 20% of the patients
actually had 3 to 4 grade GvHD. And also, for
reduced-intensity conditioning, 30% of the
patients had... grade 2 to 4 acute GvHD.

Also, high incidence of chronic GvHD dis-
ease was found in cases of myeloablative con-
ditioning, about 40%. It is important to notice
that there was a low incidence of severe chronic
GvHD. Types of infections were actually similar
in these patients, similar to what we see in
haploidentical transplants—so 10% at aden-
ovirus infection, 5% to 13% HHV-6. And there
was a 30% of BK infection.

So death was also mostly due to relapse,
followed by infections and multiorgan failure.
So this study is interesting, because it shows
that PTCy is an interesting and feasible platform
for this type of transplant. But still, there is a
high incidence of GvHD, especially when
myeloablative conditioning is employed.

And other new strategies also were shown for
GvHD prophylaxis. Especially, two interesting
studies were reported. One results from the
collaboration between Florida and the Min-
nesota centers, and GvHD prophylaxis con-
sisted of a JAK2 inhibitor and an mTOR
signaling blockade [12]. So this study actually
comprised the usage of three different drugs.
Tacrolimus was started on day minus 3, sir-
olimus from day minus 1, and pacritinib start-
ing on day 0.

Pacritinib was tapered between day 70 and
day 100. And this is a phase I study, where
three-dose escalation steps were done with
pacritinib starting from 100 mg going to
200 mg twice a day. Biological studies were
reported in this trial, achieving one of their key
points, their goals. What they found in the
peripheral blood is that... the reduction of
mTOR and the JAK2 activity was actually
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achieved, and also that STAT5 signaling was
preserved. Blocking STAT3 signaling and main-
taining STAT5 signaling resulted in a shift from
Th17 to Treg phenotype in looking at, of course,
the phenotype of T cells in the peripheral blood.

But the clinical results are very preliminary,
because what we see is that 3 out of 12 patients
had a grade 2 to 4 acute GvHD, and 3 out of 12
patients had mild chronic GvHD. Only one
patient died because of steroid-refractory acute
GvHD. Another interesting study concerning
GvHD prophylaxis is the GRAVITAS-119, which
is a phase I study employing itacitinib plus a
calcineurin inhibitor for GvHD prophylaxis
[13].

So inclusion criteria comprised patients
receiving a matched related transplant or a
matched unrelated donor transplant or a mis-
matched unrelated donor transplant. Prophy-
laxis consisted of tacrolimus plus methotrexate
or cyclosporin plus mycophenolate plus or
minus ATG—this is according to institutional
decision—plus the addition of itacitinib. Itaci-
tinib was actually employed as GvHD prophy-
laxis starting on day minus 3 up to day 180.
Reduced-intensity conditioning was actually
used in this study; 65 patients were actually
accrued.

The big problem of this study was the high
rate of discontinuation, because 73% in the
tacrolimus/methotrexate arm and 50% of the
patients in the cyclosporin/mycophenolate arm
discontinued their prophylaxis treatment. The
main reason for discontinuation was actually
disease relapse in this study. Anyway, the pri-
mary endpoint of this study was achieved,
because no adverse effect on engraftment was
seen, and engraftment was actually achieved in
64 out of 65 patients by day 28 post-transplant.

And when looking at the second endpoint,
interesting results were seen, because acute
GvHD rates were promising, because they ran-
ged between 0 to 13%. And similarly for looking
at moderate to severe chronic GvHD, the
cumulative incidence was pretty low, ranging
between 12% to 36%. Both of these acute and
chronic GvHD incidence compare well with
historical results. And moreover, the research
didn’t find any increase in infection or relapse
rates for these patients.

DG: Thank you, Jacopo. You really are sum-
marizing these data brilliantly. And I know that
our listeners will be getting a lot out of this.
We’ve talked a lot about prophylaxis, and we’ve
talked about some of the drugs data. What other
presentations did you think were really impor-
tant, and what did you learn?

JM: I think at least two other presentations
were really important. One was concerning
strategies to improve the outcome of patients.
So one was actually comparing allogeneic
transplantation versus the best available ther-
apy for patients with myelodysplastic syndrome
aged 50 to 75 years old [14]. This is a study from
the Blood and Marrow Transplant Clinical Trial
Network.

And also, it’s an important study because, for
example in the USA, allogeneic transplantation
is not covered... by health insurance for patients
with myelodysplastic syndrome. So in this
study, allogeneic transplantation was compared
to the best available therapies such as
hypomethylating agent or other therapies
according to the physician choice.

An interesting result was about the most
important clinical outcomes. So a statistically
significant benefit in terms of overall survival
was seen for patients in [the] allogeneic arm. So
3-year overall survival was 48% for allorecipi-
ents relative to 27% for the non-donor arm, for
an absolute improvement of 21% in overall
survival. Consistently, the leukemia-free sur-
vival was improved for patients receiving allo-
geneic transplantation, because it was 36%
relative to 22% for the non-transplant arm for
an absolute improvement of 15%, favoring the
allogeneic transplant.

Both overall survival and leukemia-free sur-
vival benefit in the allogeneic transplant arm
were independent by important other variables,
such as age. So it was independent from patient
age, because a similar advantage for allogeneic
transplant was seen for patients aged between
50 and 65 years old or for patients older than
65 years old.

Moreover, these advantages for allogeneic
transplants were maintained independently
from the duration of treatment. Sorry, the
duration between the time elapsed between the
diagnosis of myelodysplastic syndrome and the
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treatment. So... if the time elapsed between the
transplant and the diagnosis was lower or
higher than 3 months, there was no difference
in terms of this advantage of overall survival.

The advantage of... allogeneic transplant was
evident for patients with high or very high
revised IPSS (International Prognostic Scoring
System), while it was not evident for a patient
having a revised IPSS that was... very low, low,
or intermediate. No reduction in quality of life
was actually seen for... transplanted patients.

DG: Fantastic. Finally, final question. When
we were talking before, you mentioned about
choosing the best donor. What did you learn
about choosing the best donor?

JM: Yes. Another interesting topic is the
choice of best donor for allogeneic transplant
because we can... actually test if choosing a best
donor would result in a better outcome of
allogeneic transplantation. There is an inter-
esting study concerning the clonal donor
hematopoiesis, which was actually held by the
Dana-Farber and the Johns Hopkins Institutes
[15]. So an important question in this study is
whether donor clonal hematopoiesis could
affect the outcome in terms of disease relapse
and the transplant side effects such as GvHD
and infections.

First of all, in this study, the first observation
was that clonal hematopoiesis is very common
in older donors. So first of all, the researchers
looked at clonal hematopoiesis in older donors,
meaning donors older than 40 years of age. And
what they saw is that the most frequent genes
with a mutation at a variant allele fraction
(VAF) higher than 0.01... are DNMT3A, TET2,
and ASXL1. By using a multivariable model,
they saw that the clonal hematopoiesis with
mutation at above VAF 0.01 was associated with
an improved progression-free survival.

In particular, this advantage was due to a
specific cohort, that is the cohort... with
DNMT3A mutation at VAF above 0.01. So what
we saw is that the clonal hematopoiesis with
DNMT3A mutations is associated with an
improved outcome in terms of overall survival,
progression-free survival, and reduced relapse
rate of hematologic disease. No effect was seen
for other categories of donor clonal

hematopoiesis, such as TET2. So other genes
were not actually important for the outcome of
patients.

And another important observation is that
this effect of clonal hematopoiesis was...
dependent [on] other variables such as pro-
phylaxis, because... when... PTCy was used as
GvHD prophylaxis, there was no advantage for
patients receiving a transplant from a donor
with a clonal hematopoiesis with a DNMT3A
mutation. And also... the donor age [was
important], because... for... donors older than
40 years of age, bringing a DNMT3A clonal
hematopoiesis, in this situation the outcome
was similar to younger donors. But it was a
donor that was younger than 40 years of age.
And it was much better compared to an older
donor without a DNMT3A mutation in this
clonal hematopoiesis.

And moreover, donor p53 mutations in clo-
nal hematopoiesis were found to be associated
with an increased risk of post-transplant donor-
derived cell leukemia.

DG: Well, Jacopo, that’s all we’ve got time
for. Thank you so much. That was a brilliant
roundup of all of the GvHD highlights from
ASH 2020. Thank you for joining me today. I
know this will be really helpful for our listeners.
So please do look out for other podcasts in the
ASH 2020 coverage collection.

JM: Thank you very much.
You can listen to more podcasts by subscribing to

Adis Rapid? podcast with your preferred podcast
provider, or by visiting the website. A full list of
declarations, including funding and author disclo-
sure statements, can also be found on the journal
website.
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