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Background Analysis: US FDA Advisory Committee to Review
Amgen’s Blincyto for Minimal Residual Disease-Positive B-cell
Precursor Acute Lymphoblastic Leukemia – MAR 7, 2018 (ODAC)
Announcement
The US FDA has scheduled a half-day meeting of the Oncologic Drugs Advisory Committee
(ODAC) for Wednesday, March 7, 2018 to discuss a supplemental biologics license application
(sBLA) for Blincyto (blinatumomab) injection for intravenous (IV) use, which was submitted by
Amgen, Inc. (Amgen). The proposed indication is the treatment of minimal residual diseasepositive B-cell precursor acute lymphoblastic leukemia (ALL).

Indication Background
Description of Indication
Acute lymphoblastic leukemia (ALL) is a cancer of the bone marrow and blood, in which the body
makes abnormal lymphocytes. The disease progresses quickly and is the most common childhood
cancer in the US. The National Cancer Institute (NCI) estimates that approximately 3,100 patients
aged 20 and younger are diagnosed with ALL each year. ALL can be of either T- or B-cell origin,
with B-cell being the most common.
The proposed indication for Blincyto is for the treatment of minimal residual disease (MRD)
positive B-cell precursor ALL. MRD refers to the presence of a small amount of detectible cancer
cells that remain in the patient after treatment. Persistent or recurrent MRD is thought to be a
precursor of disease relapse.

Product Background
Description of Product
Blincyto is a monoclonal antibody that is already FDA-approved for the treatment of relapsed or
refractory B-cell precursor ALL in adults and children. Its mechanism of action is the activation of
endogenous T cells by connecting CD3 in the T-cell receptor complex with CD19 on benign and
malignant B cells. The product carries a Boxed Warning for cytokine release syndrome and
neurological toxicities.

Clinical Trials of Proposed Indication
The sBLA is based on the Phase 2 BLAST study (ClinicalTrials.Gov ID: NCT01207388) that
evaluated adult patients with B-cell precursor ALL and persistent or recurrent MRD after at least
three cycles of intensive chemotherapy. Patients received continuous IV infusion of 15 µg/m2/d for
four weeks, followed by two weeks off. Patients received up to four cycles of treatment, or could
undergo a hematopoietic stem cell transplantation at any time after the first cycle, if eligible.
The primary endpoint was the rate of complete MRD response within the first treatment cycle. The
key secondary endpoint was relapse-free survival at 18 months. Additional secondary endpoints
included incidence and severity of adverse events, overall survival, time to hematological
remission, and duration of complete MRD response.
The study results were published in the journal Blood in January 2018. The abstract stated (in part):
Eighty-eight of 113 evaluable patients (78%) achieved a complete MRD response. In
the subgroup of 110 patients with Philadelphia-chromosome negative ALL in
hematologic remission, the Kaplan-Meier estimate of relapse-free survival (RFS) at 18
months was 53%. Median overall survival was 36.5 months. In a landmark analysis,
complete MRD responders had longer relapse-free survival (23.6 vs 5.7 months;
P=0.002) and overall survival (OS) (38.9 vs 12.5 months; P=0.002) compared with
MRD nonresponders.
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Adverse events were consistent with previous studies of blinatumomab. Twelve (10%)
patients and three (3%) patients had grade 3 or 4 neurologic events, respectively. Four
(3%) patients had cytokine release syndrome (two grade 1 and two grade 3), all during
cycle 1. Following treatment with blinatumomab in a population of patients with
MRD-positive B-cell precursor ALL, the majority achieved a complete MRD
response, which was associated with significantly longer RFS and OS compared with
MRD nonresponders.

Regulatory Background
US Regulatory Background
March 29, 2018 – PDUFA date
unknown – Submission date of sBLA 125557/S-013
Breakthrough Therapy Designation, Priority Review
Ex-US Regulatory Background
November 2015– Blincyto was granted conditional marketing authorization in the European Union
for the treatment of adults with Philadelphia chromosome-negative (Ph-) relapsed or refractory Bcell precursor ALL. Amgen says that additional regulatory applications for Blincyto are underway
and have been submitted to health authorities worldwide.

What’s Next?
Tarius will send a Briefing Summary after briefing materials are posted to the FDA’s website
(typically within 2 days of the meeting). This report will provide a summary of the FDA and the
Sponsor’s briefing materials.
Tarius will send a Results Wire soon after the meeting. This report will include the voting
outcomes, if applicable, and key outcomes of the discussion.
METADATA: Sponsor: Amgen, Inc. Drug Name: blinatumomab Drug Class: CD19-directed
CD3 T-cell engager Indication: acute lymphoblastic leukemia
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Briefing Summary: US FDA Posts Advisory Committee Materials for
Amgen’s Blincyto for Minimal Residual Disease-Positive B-cell
Precursor Acute Lymphoblastic Leukemia – MAR 7, 2018 (ODAC)
Background
The US FDA has posted details, including company and FDA Briefing Materials, for the
Wednesday, March 7, 2018 Oncologic Drugs Advisory Committee (ODAC) meeting. The
Committee will discuss a supplemental biologics license application (sBLA) for Blincyto
(blinatumomab) injection for intravenous (IV) use, which was submitted by Amgen, Inc. (Amgen).
The proposed indication is the treatment of minimal residual disease-positive B-cell precursor acute
lymphoblastic leukemia.

Summary of FDA Briefing Materials
The FDA explains that Amgen seeks to extend the indication of blinatumomab from its currentlyapproved indication for the treatment of relapsed or refractory B-cell precursor acute lymphoblastic
leukemia (BCP ALL) in adults and children to the treatment of patients with BCP ALL in complete
remissions (CR) who are positive for minimal residual disease (MRD+). The purpose of the
Advisory Committee meeting is to discuss whether additional treatment is warranted for this new
patient population and, if so, whether the magnitude of benefit of treatment with blinatumomab
outweighs its risks.
The FDA explains that Amgen conducted a retrospective cohort study to demonstrate that the MRD
level chosen for eligibility in the pivotal trial (levels > 0.1% based on flow cytometry or polymerase
chain reaction - PCR) represents a subgroup of BCP ALL patients with an expected short duration
of remission. Amgen says this study shows that median relapse-free survivals (RFS) were
significantly shorter (2.0 - 10.6 months) for the patient subgroups with MRD > 0.1% than for those
with MRD between 0.01% and 0.1% (31.3 months). Although the retrospective analyses appear to
confirm that patients with ALL in remission with MRD > 0.1% had a poor prognosis, the FDA
believes the analyses were confounded by the inclusion of patients with marrow remission but
incomplete hematological recovery, which may not reflect a true CR. The FDA concludes that
currently there are no meta-analyses that demonstrate both trial-level and patient-level surrogacy of
MRD for RFS or overall survival (OS) of patients with ALL in CR. One focus of the meeting is for
the FDA to obtain the Committee’s input on whether the available data support the cut-off of MRD
> 0.1% that was used in Amgen’s pivotal trial as being representative of a subpopulation of patients
with ALL in CR who have a need for pre-emptive therapy.
A second focus of the meeting is for the FDA to hear the Committee’s views on the meaningfulness
of the benefit seen in the pivotal trial, a single-arm trial that evaluated up to 4 cycles of
blinatumomab continuous infusion on days 1-28 of a 42-day cycle. The FDA reports that the study
population was comprised of patients with various stages of disease at baseline, as follows: 60%
were in their first CR (CR1) but with MRD; 27% were in their second CR (CR2) but with MRD,
1% (one patient) was in his or her third CR (CR3); and 12% were in CR with incomplete
hematologic recovery (CRi). Overall, 116 patients received at least one infusion of blinatumomab,
however the FDA notes that only 87 of these patients were both in true CR and had an MRD assay
that met the required assay sensitivity or MRD cutoff level of > 0.1%. The 87-patient subset
comprised the FDA’s efficacy analysis set. The primary efficacy endpoint was complete MRD
response (defined as absence of detectable MRD using an assay with a sensitivity < 0.01%) after 1
cycle. Among the 87 patients who were assessed, 69 patients (79%) achieved complete MRD
response.
In order to assess the potential impact of this result on RFS, Amgen conducted a propensity score
analysis for all patients in CR1 at baseline in the pivotal study (MT103-203) and a subgroup of
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patients in CR1 in the retrospective cohort study (20120148). Propensity score matching in
observational data is a statistical matching technique that attempts to estimate the effect of treatment
by accounting for the covariates that predict the likelihood of receiving the treatment. The
propensity score attempts to reduce the bias due to confounding variables that could be found in an
estimate of the treatment effect obtained from simply comparing outcomes among the subjects that
received the treatment versus those that did not. Although the result of the propensity score analysis
by Amgen resulted in a difference in RFS that was statistically significant (p<0.0001; median 35.2
months vs 8.3 months), the FDA says they cannot confirm this estimate because the approach used
was confounded by a lack of matching for covariates that would affect the RFS endpoint, such as
inclusion of patients in CRi, lack of including patients in CR2 or CR3, lack of comparability
between groups in the duration of follow-up, and confounding by unequal use of hematopoietic
stem cell transplantation (HSCT).
Regarding safety, the FDA reports that the safety database included 137 blinatumomab-treated
patients with MRD+ ALL. The FDA concludes that the safety profile was similar to that established
in patients treated for relapsed or refractory ALL. Fatal adverse events (AEs) occurred in 3 (2%)
patients with MRD+ ALL, while 91% had fever, 69% had a neurological toxicity, 7% had cytokine
release syndrome (CRS), and 2% had sepsis. A grade ≥ 3 neurologic toxicity occurred in 15% and a
grade ≥ 3 cytokine release syndrome in 3%.
In summary, the FDA will seek the Committee’s input on: 1) whether the available data support the
need for additional intensive therapy for patients with BCP ALL in remission with MRD > 0.1%;
and 2) whether the reduction in MRD that was seen with blinatumomab in a single trial is
sufficiently meaningful to outweigh the risks of therapy. Following the Committee’s discussion, the
Committee members will take a single vote on whether to recommend approval for the proposed
use.

Summary of Company Briefing Materials
Amgen writes that the presence of MRD is widely accepted as the most important risk factor for
relapse after achieving hematologic CR. They report that a recently published meta-analysis of 39
MRD studies “solidified” the association between MRD-negative (MRD-) status and improved
clinical outcomes (Event-Free Survival - EFS and OS), with consistency reported across subgroups
(e.g., MRD detection by flow cytometry vs PCR, MRD assessment after induction versus after
consolidation, definition of MRD+, Philadelphia chromosome status, and B-cell or T-cell
phenotype).
Amgen says that blinatumomab induced MRD- in a large proportion of subjects (up to 80%) ALL
in the pivotal study, and they note supporting data from a prior Phase 2 study in 21 patients. The
company believes that their evaluation of pooled historical data, in conjunction with the propensity
score analysis, show that MRD- induced by blinatumomab provides additional clinical benefits by
extending RFS and potentially prolonging OS. In addition, the company emphasizes the results of a
particular landmark analysis of RFS and OS by MRD from the pivotal trial. This analysis made use
of patient outcomes that were obtained at the end of the follow-up period to estimate RFS and OS
as they relate to MRD+ and MRD-. Amgen reports that the patients who achieved a complete
MRD were projected at 18 months to have a longer median RFS (difference of 17.9 months) and a
longer median OS (difference of 28.4 months) compared to patients who did not achieve a complete
MRD response.
In regard to safety, Amgen reports that the key risks identified in clinical trials are neurologic
events, CRS, and medication errors. Most AEs occurred within the first few weeks of the first cycle
and were mitigated by appropriate measures such as temporary interruption of treatment and
supportive therapy without negatively affecting therapeutic benefit. Amgen believes these risks are
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well-recognized by healthcare providers who are familiar with managing these conditions in the
treatment of patients with ALL.
Amgen concludes as follows: “In summary, MRD is a direct measure of disease burden, and the
impact of MRD on the course of ALL is well recognized. There is a great need for an agent that can
provide benefit in patients with MRD+ ALL. The ability of blinatumomab as a single-agent therapy
to induce a high degree of MRD-, combined with the persuasive evidence for a correlation between
MRD- and prolonged RFS, and a trend toward improvement in OS, support a positive benefit-risk
profile for blinatumomab and represent an important therapeutic option for the treatment of patients
with MRD-positive ALL.

Questions for Committee Members
1. DISCUSSION: Study MT103-203 included patients with MRD > 0.1%. Do the available data
support the cut-off of MRD > 0.1% as describing a subpopulation of patients with ALL in CR who
have a need for pre-emptive therapy?
2. VOTE: Do the results of MT103-203 demonstrate that for patients with ALL in CR who have
MRD > 0.1%, treatment with blinatumomab provides a potential benefit that outweighs the risks
from the treatment?

What’s Next?
Tarius will send a Results Wire soon after the meeting. This report will include the voting
outcomes, if applicable, and key outcomes of the discussion.
METADATA: Sponsor: Amgen, Inc. Drug Name: blinatumomab Drug Class: CD19-directed
CD3 T-cell engager Indication: acute lymphoblastic leukemia
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Results Wire: US FDA Advisory Committee Votes in Support of
Amgen’s Blincyto for Minimal Residual Disease-Positive B-cell
Precursor Acute Lymphoblastic Leukemia – MAR 7, 2018 (ODAC
Background
On Wednesday, March 7, 2018, the Oncologic Drugs Advisory Committee (ODAC) discussed and
voted on the results from a supplemental biologics license application (sBLA) for Blincyto
(blinatumomab) injection for intravenous (IV) use, submitted by Amgen, Inc. (Amgen). The
proposed indication is the treatment of minimal residual disease-positive B-cell precursor acute
lymphoblastic leukemia.

Key Outcomes of Advisory Meeting
A majority of the Committee, 8 of 12 members, voted that the results of the pivotal clinical trial,
MT103-203, demonstrate that for patients with acute lymphoblastic leukemia (ALL) in complete
response (CR) who have minimal residual disease (MRD) > 0.1%, treatment with blinatumomab
provides a potential benefit that outweighs the risks from the treatment.
In general, the members who voted Yes cited that the trial met its endpoint in reducing MRD and
agreed that MRD positivity predicts worse outcomes. Yes voters also considered the need for
treatment options for the proposed population. Two of the Yes voters noted that the voting question
asked if potential benefit outweighs risk, and said this was a significant factor.
In general, the members who voted No felt that the data were confounded too much by the much
larger proportion of MRD responders having received hematopoietic stem cell transplantation
(HSCT), which the study design allowed.
Prior to voting, the FDA asked the Committee to first discuss if the available data support the cutoff of MRD > 0.1% as describing a subpopulation of patients with ALL in CR who have a need for
pre-emptive therapy. The Committee felt that it is clear that any residual leukemia is bad. They felt
that the cut-off of MRD > 0.1% is not an unreasonable place to start for this particular trial. At the
same time, the Committee questioned whether this cutoff should be the assumed standard for
subsequent trials, noting that this will depend on potential technological advances in assay
sensitivity and additional information that may be learned about levels of MRD levels.
Also, during their discussion prior to the vote, the Committee noted that there will be a population
of ALL patients who will never receive what is considered the standard of care, hematopoietic stem
cell transplantation (HSCT), perhaps due to a lack of donor availability, age restriction,
comorbidities, and personal preference. By lowering their MRD by a 1-2 logs of magnitude, they
felt that one would hope to see benefit, if not disease eradication. Furthermore, they felt that
treatment may also assist with bridging patients to transplantation.
Excerpts of comments from Yes voters are presented below:
• It looks like there's some benefit with not being MRD-positive going into transplant. I still
would like to see more randomized trials.
• I share the desire to have a randomized study and better quality evidence without the
compounding impact of transplant, but I believe MRD-positive patients need treatment now.
I wouldn't want to withhold options for them while we’re working out the confounding
influence of the transplant.
• I do think there were significant data presented that showed that use of this drug in this
setting is able to convert patients from MRD-positive status to MRD-negative status. I think
that there were data presented that suggested having an MRD-negative status is beneficial
regardless of whether you're going to transplant. I note that the reason I voted yes, however,
was because the question was worded as a potential benefit. As one No voter mentioned, I
do not think that there is significant evidence suggesting that this is definitively the way that
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we should go, in terms of treatment. I also think that it's important to look at the data for the
upcoming randomized trials, that were discussed. If this was a question of whether it should
be approved for this indication, I probably would have voted No in that setting, but I do
think there's enough data to suggest a potential benefit. The other thing is that I would like
to see more data about the potential adverse effects in patients who receive blinatumomab
and then go on to transplant, because I didn't feel that was adequately presented. As one
person early in the conversation noted, a lot of the historical data was from 2009, where a
transplant in 2009 is very different from transplant in 2000, which is very different from
transplant now. I think a more granular look at that detail on data is needed.
• I wanted to vote Yes and No. Then, I wanted to abstain. I voted Yes because it met the
primary endpoint, and it’s fairly impressive that almost eighty percent of the people
converted MRD. I also voted Yes for the patients that do not have transplant as an option to
reduce MRD and hopefully have something else available down the road. Part of my brain
said, I'm not convinced of clinical benefit from what was presented. I think it was an
impossible task to take this heterogeneous group of historical controls and try to get
anything out., I'd be very interested to see the results of the upcoming randomized trials to
confirm that MRD conversion actually does end up resulting in improved clinical benefit.
• Perhaps the most simplistic way to think of this, after hearing the data and reviewing it, is
that the drug is a currently approved for treating refractory ALL. MRD positive is a form of
refractory ALL. It's a different mechanism of measurement. It will probably get even more
sensitive over time, but I think of it as an indicator of a persistent and refractory disease. I
was swayed by the predominance of clinical evidence that, even with using it as a bridge to
transplant, it was still valuable since patients who get transplanted and are still MRDpositive going in have a worse outcome than those who go in MRD-negative.
• MRD appears to be clearly identifying or predicting the patients at risk of relapse. The study
demonstrated that the drug can convert patients from being positive to negative, and does it
in a significant proportion of the patients. The problem, certainly, was the clinical benefit.
Like others, I struggled regarding whether the conversion from MRD-positive to negative
truly corresponded to clinical benefit. But I think, overall, looking at the evidence, there is a
reasonable probability that, indeed, it does help.
• The keyword for me in the voting question was potential benefit that outweighs the risks
from the treatment. I think we all agree that MRD-positive patients need treatment. Amgen
presented a very good risk:benefit ratio. The study met its primary endpoint. The patients
who did not go on to transplant, those 22 percent of responders, clearly had an excellent
relapse-free suvival, especially compared to the absolutely dismal prognosis or outcome for
the patients who did not respond and did not go on to transplant. We all await the data from
the ECOG randomized trials. My one caveat would be, as we move forward in this MRD
setting, we need to look at the incidence of a CD19-negative disease and the non-responders,
understanding that there are other CD19-directed therapies these patients might not be
eligible for, after this therapy.
• I felt that the survival benefit in MRD-positive patients was there, although we can't exactly
quantify it, and we don't know what the exact MRD cutoff is.
Excerpts of comments from No voters are presented below:
• I voted No, primarily because there is still uncertain benefit in the patients who are eligible
for transplant after CR ... There was a claim, that one hopes that the deeper the response to
inducing less residual disease prior to transplant, the longer and better the outcome for
transplant, but I think it remains to be shown.
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My interpretation of the voting question was that we were asked to vote on approval. I think
there is potential benefit. There is plenty of data and a clear need for this patient population
to have some therapy in the setting of MRD, but I do not feel that we have the exact
definition of the population that benefits. … Also, the confounding factor of transplant, as
everybody else mentioned, was not clarified by the analysis. It was not feasible to clarify.
• I believe that MRD is an important marker and it should be used in studies going forward. I
thought that the results from this study were too confounded by transplants to say for certain
that there's a significant clinical benefit. I thought the patient numbers for those who did not
get transplant were too small to make a conclusion.
• I wasn't totally convinced that you can interpret the data, because outcomes are being
confounded due to transplants, which limits the interpretation of the results. Even though
the study met its primary endpoint, I believe that additional follow-up from this study is
needed, and additional analyses may help to adjust for confounding.
The non-voting Committee member made a point to congratulate and thank the FDA for bringing
forward and advancing the consideration of MRD in assessing patients, making treatment decisions,
and potentially having it become an outcome measure for clinical care. He said the field is moving
from radiographic evaluation and microscopic evaluation toward molecular determinations of
diseases and disease response. He felt this would become incredibly and increasingly important
over the next decade.
Tarius encourages our subscribers to read the individual comments of the Committee members
during voting. These will be provided in a subsequent report, the Final Results Wire, which is
typically added to the SAC Tracker database within three weeks.
There was one speaker in the open public hearing portion of the meeting. The Chief Executive
Officer of Stupid Cancer, a patient advocacy group, spoke about the need for patients to be treated
with dignity, made aware of all treatments options and their benefits and risks, including MRD
testing and potentially related therapies.
•

Overall Voting Results
2. VOTE: Do the results of MT103-203 demonstrate that for patients with ALL in CR who have
MRD > 0.1%, treatment with blinatumomab provides a potential benefit that outweighs the risks
from the treatment?
8 -Yes
4 -No
0 -Abstain
METADATA: Sponsor: Amgen, Inc. Drug Name: blinatumomab Drug Class: CD19-directed
CD3 T-cell engager Indication: acute lymphoblastic leukemia
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Final Results Wire: US FDA Advisory Committee Votes in Support of
Amgen’s Blincyto for Minimal Residual Disease-Positive B-cell
Precursor Acute Lymphoblastic Leukemia – MAR 7, 2018 (ODAC)
Background
On Wednesday, March 7, 2018, the Oncologic Drugs Advisory Committee (ODAC) discussed and
voted on the results from a supplemental biologics license application (sBLA) for Blincyto
(blinatumomab) injection for intravenous (IV) use, submitted by Amgen, Inc. (Amgen). The
proposed indication is the treatment of minimal residual disease-positive B-cell precursor acute
lymphoblastic leukemia.

Key Outcomes of Advisory Meeting
A majority of the Committee, 8 of 12 members, voted that the results of the pivotal clinical trial,
MT103-203, demonstrate that for patients with acute lymphoblastic leukemia (ALL) in complete
response (CR) who have minimal residual disease (MRD) > 0.1%, treatment with blinatumomab
provides a potential benefit that outweighs the risks from the treatment.
In general, the members who voted Yes cited that the trial met its endpoint in reducing MRD and
agreed that MRD positivity predicts worse outcomes. Yes voters also considered the need for
treatment options for the proposed population. Two of the Yes voters noted that the voting question
asked if potential benefit outweighs risk, and said this was a significant factor in their votes.
In general, the members who voted No felt that the data were confounded too much by the much
larger proportion of MRD responders having received hematopoietic stem cell transplantation
(HSCT), which the study design allowed.
Prior to voting, the FDA asked the Committee to first discuss if the available data support the cutoff of MRD > 0.1% as describing a subpopulation of patients with ALL in CR who have a need for
pre-emptive therapy. The Committee felt that it is clear that any residual leukemia is bad. They felt
that the cut-off of MRD > 0.1% is not an unreasonable place to start for this particular trial. At the
same time, the Committee questioned whether this cutoff should be the assumed standard for
subsequent trials, noting that this will depend on potential technological advances in assay
sensitivity and additional information that may be learned about importance of MRD levels.
Also, during their discussion prior to the vote, the Committee noted that there will be a population
of ALL patients who will never receive what is considered the standard of care, hematopoietic stem
cell transplantation (HSCT), perhaps due to a lack of donor availability, age restriction,
comorbidities, and personal preference. By lowering their MRD by a 1-2 logs of magnitude, they
felt that one would hope to see benefit, if not disease eradication. Furthermore, they felt that
treatment may also assist with bridging patients to transplantation.
Excerpts of comments from Yes voters are presented below:
• It looks like there's some benefit with not being MRD-positive going into transplant. I still
would like to see more randomized trials.
• I share the desire to have a randomized study and better quality evidence without the
compounding impact of transplant, but I believe MRD-positive patients need treatment now.
I wouldn't want to withhold options for them while we’re working out the confounding
influence of the transplant.
• I do think there were significant data presented that showed that use of this drug in this
setting is able to convert patients from MRD-positive status to MRD-negative status. I think
that there were data presented that suggested having an MRD-negative status is beneficial
regardless of whether you're going to transplant. I note that the reason I voted Yes, however,
was because the question was worded as a potential benefit. As one No voter mentioned, I
do not think that there is significant evidence suggesting that this is definitively the way that
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we should go, in terms of treatment. I also think that it's important to look at the data for the
upcoming randomized trials that were discussed. If this was a question of whether it should
be approved for this indication, I probably would have voted No in that setting, but I do
think there's enough data to suggest a potential benefit. The other thing is that I would like
to see more data about the potential adverse effects in patients who receive blinatumomab
and then go on to transplant, because I didn't feel that was adequately presented. As one
person early in the conversation noted, a lot of the historical data was from 2009, where a
transplant in 2009 is very different from transplant in 2000, which is very different from
transplant now. I think a more granular look at that detail on data is needed.
• I wanted to vote Yes and No. Then, I wanted to abstain. I voted Yes because it met the
primary endpoint, and it’s fairly impressive that almost eighty percent of the people
converted MRD. I also voted Yes for the patients that do not have transplant as an option to
reduce MRD and hopefully have something else available down the road. Part of my brain
said, I'm not convinced of clinical benefit from what was presented. I think it was an
impossible task to take this heterogeneous group of historical controls and try to get
anything out., I'd be very interested to see the results of the upcoming randomized trials to
confirm that MRD conversion actually does end up resulting in improved clinical benefit.
• Perhaps the most simplistic way to think of this, after hearing the data and reviewing it, is
that the drug is currently approved for treating refractory ALL. MRD-positive is a form of
refractory ALL. It's a different mechanism of measurement. It will probably get even more
sensitive over time, but I think of it as an indicator of a persistent and refractory disease. I
was swayed by the predominance of clinical evidence that, even with using it as a bridge to
transplant, showing it was still valuable since patients who get transplanted and are still
MRD-positive going in have a worse outcome than those who go in MRD-negative.
• MRD appears to be clearly identifying or predicting the patients at risk of relapse. The study
demonstrated that the drug can convert patients from being positive to negative, and does it
in a significant proportion of the patients. The problem, certainly, was the clinical benefit.
Like others, I struggled regarding whether the conversion from MRD-positive to negative
truly corresponded to clinical benefit. But I think, overall, looking at the evidence, there is a
reasonable probability that, indeed, it does help.
• The keyword for me in the voting question was potential benefit that outweighs the risks
from the treatment. I think we all agree that MRD-positive patients need treatment. Amgen
presented a very good risk:benefit ratio. The study met its primary endpoint. The patients
who did not go on to transplant, those 22 percent of responders, clearly had an excellent
relapse-free survival, especially compared to the absolutely dismal prognosis or outcome for
the patients who did not respond and did not go on to transplant. We all await the data from
the ECOG randomized trials. My one caveat would be, as we move forward in this MRD
setting, we need to look at the incidence of a CD19-negative disease and the non-responders,
understanding that there are other CD19-directed therapies these patients might not be
eligible for, after this therapy.
• I felt that the survival benefit in MRD-positive patients was there, although we can't exactly
quantify it, and we don't know what the exact MRD cutoff is.
Excerpts of comments from No voters are presented below:
• I voted No, primarily because there is still uncertain benefit in the patients who are eligible
for transplant after CR ... There was a claim, that one hopes that the deeper the response to
inducing less residual disease prior to transplant, the longer and better the outcome for
transplant, but I think it remains to be shown.
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My interpretation of the voting question was that we were asked to vote on approval. I think
there is potential benefit. There is plenty of data and a clear need for this patient population
to have some therapy in the setting of MRD, but I do not feel that we have the exact
definition of the population that benefits. … Also, the confounding factor of transplant, as
everybody else mentioned, was not clarified by the analysis. It was not feasible to clarify.
• I believe that MRD is an important marker and it should be used in studies going forward. I
thought that the results from this study were too confounded by transplants to say for certain
that there's a significant clinical benefit. I thought the patient numbers for those who did not
get transplant were too small to make a conclusion.
• I wasn't totally convinced that you can interpret the data, because outcomes are being
confounded due to transplants, which limits the interpretation of the results. Even though
the study met its primary endpoint, I believe that additional follow-up from this study is
needed, and additional analyses may help to adjust for confounding.
The non-voting Committee member made a point to congratulate and thank the FDA for bringing
forward and advancing the consideration of MRD in assessing patients, making treatment decisions,
and potentially having it become an outcome measure for clinical care. He said the field is moving
from radiographic evaluation and microscopic evaluation toward molecular determinations of
diseases and disease response. He felt this would become incredibly and increasingly important
over the next decade.
There was one speaker in the open public hearing portion of the meeting. The Chief Executive
Officer of Stupid Cancer, a patient advocacy group, spoke about the need for patients to be treated
with dignity, made aware of all treatments options and their benefits and risks, including MRD
testing and potentially related therapies.
•

Overall Voting Results
2. VOTE: Do the results of MT103-203 demonstrate that for patients with ALL in CR who have
MRD > 0.1%, treatment with blinatumomab provides a potential benefit that outweighs the risks
from the treatment?
8 -Yes
4 -No
0 –Abstain

Individual Voting Results
Member
Christopher
Hourigan (Temp
member)

Vote
Yes

Andy Chen (Temp
member)

No

Anthony Sung
(Temp member)

Yes

Comment
I share the desire to have randomized study and better quality
evidence about the confounding impact of transplant, but I believe
patients need treatment now, and I want to have options for them
while we're working out the confounding influence of transplant.
I do believe that minimal residual disease (MRD) is an important
marker. It should be used in studies going forward. I thought that
the result of this phase 2 study was too confounded by transplant to
say for certain that there's a significant clinical benefit, and I
thought that the number of patients who did not get transplant was
too small to make any conclusion about there.
I do think that there was significant data that were presented that
showed that use of this drug in this setting is able to convert
patients to an MRD-positive status to a MRD-negative status. I
think that there was data presented that are suggestive that having
an MRD-negative status is beneficial regardless of whether or not
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Arthur Flatan (Temp
member, Patient rep)

Yes

Courtney Preusse
(Consumer rep)

Yes

Susan Halabi

No

Vassilliki
No
Papadimitrakopoulou

Bruce Roth (Chair)

Yes

you go into transplant, after receiving treatment. I do note that the
reason that I voted Yes, however, was because the question was
“would it work as a potential benefit?” I do not think, as Dr. Chen
mentioned, that there's significant evidence suggesting that this is
for sure, definitively the way that we should go, in terms of
treatment. I also think that it's important to look at the data from
the randomized trials that are upcoming that were discussed
because for example, if this was a question of whether or not it
should be approved for this indication, I probably would've voted
no in that setting. But, I do think there's enough data to suggest a
potential benefit.
The other thing that I would like to comment is, I would like to see
more data about the potential adverse effects in patients who
receive blinatumomab and then go on to transplant because I feel
that was not adequately presented. As one person earlier in the
conversation noted, a lot of this historical data was from 2000,
where the transplant in 2000 is a lot different from the transplant in
2009, which is very different from transplant now. So I think that
more granular look at that detail, updated, would be good.
Patients probably benefit from being MRD-negative going into
transplant. I don't think that patients who are MRD-positive after
the chemotherapy and then take Blincyto to become MRDnegative are quite the same, but it still looks like there's some
benefit over being MRD-positive at time of transplant, so that's
why I voted Yes. I'd like to add that I'd like to see more
randomized trials too.
I thought that the survival benefit in MRD-positive patients was
there, although we can't exactly quantify it and we don't know
what the exact MRD cutoff is. We don't know how much MRD
you can live with and not relapse. I thought that the data were
sufficient in the 10-1 to the 10-4 (MRD level) population to provide
this additional treatment option to patients and their providers.
The reason why I voted No was mostly because I wasn't totally
convinced that you can interpret the data and because the outcomes
are being confounded due to HSCT (Hematopoietic Stem Cell
Transplantation). I believe that additional follow-up is needed for
the 203 study and additional analysis may help to adjust for
confounding.
It was mostly a question of interpretation of the intent of the
question here. My interpretation is that we were asked to vote on
the question to indicate intent of approving the drug in this
indication. Therefore, that tainted my vote. Although I think there
is potential benefit, and I think there is plenty of data of a clear
need for patients to have some therapy in the setting of MRD, I do
not feel that we have the exact definition of the population that
benefits.
I ended up voting Yes. I actually wanted to vote Yes and No. Then
I wanted to abstain. I voted Yes because I think it met the primary
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Philip Hoffman

Yes

Grzegorz
Nowakowski

Yes

David Harrington
(Temp member)

No

endpoint. I think, very impressively, almost 80 percent of people
converted MRD. I also voted Yes, in the back of my mind, for the
patients who do not have transplant as an option, to have another
option to reduce MRD and hopefully have something else
available down the road. The No part of my brain said that I'm not
convinced of clinical benefit from what was presented. I think it
was an impossible task to take this heterogeneous group of
historical controls and try to get anything out, and that's, in fact,
what I believe happened. I'd be very interested to see the results of
the upcoming randomized trials to confirm that MRD conversion
actually does end up resulting in improved clinical benefit.
I think perhaps the most simplistic way, after hearing the data and
reviewing this, is that the drug is currently approved to treat
refractory ALL and the way I see it, MRD-positive is a form of
refractory ALL. It's a different mechanism of measurement, as
we've heard, and it will probably get, as it's been discussed, even
more sensitive over time, but I think that it is an indicator of
persistent and refractory disease. I would be swayed by the
predominance of clinical evidence that, even with using it as a
bridge to transplant, it was still valuable since patients who get
transplanted that are still MRD-positive going in have a less good
outcome than those who go in MRD-negative.
I voted Yes under 3 pillars. One is that MRD is being used to
clearly predict or identify the patients that relapse, and we can
argue about multiple complications and if the data show that MRD
is important in ALL. Secondly, the 203 study demonstrated that
the drug can actually convert patients from being MRD-positive to
negative. The third pillar was the clinical benefit. Here, just like
others, I struggled a lot (to decide) if the conversion from MRDpositive to negative truly corresponds to clinical benefit. I think
overall, looking at the evidence, there's reasonable probability that
indeed, it does help. And finally, biologically, I think about being
MRD-positive like being tied to the railroad track and you see this
train coming and you see the light far, far away and you can think,
I'm going to wait until the train comes closer and use my
[inaudible] then, or maybe try to do something early to try and stop
this train. Biologically, I cannot help thinking that early
intervention can be of help here.
Apparently Dr. Ross and I agree on everything except the vote. I
voted No. I voted No primarily because, for me, there's still
uncertain benefit in the patients who are eligible for transplant
after their complete response (CR). I don't think of the subgroup
necessarily as the ones who got transplant but the ones who, after
that CR, could get transplant. I think that what's difficult to sort out
here is that different analyses show a different level of benefit for
blinatumomab before the transplant. For me, it doesn't quite reach
the level of labeling evidence. I think that most of us are willing to
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Catherine Bollard

Yes

approve an indication when the subset that you're particularly
worried about is small, but this is a large subset, and it leaves sort
of open the question of whether they should be treated, or go right
to transplant. There was a claim that one hopes that the deeper the
response, reducing residual disease prior to transplant will lead to a
longer and better outcome for transplant, but I think that remains to
be shown.
The keyword for me in this question was potential benefit that
outweighs the risks from the treatment. I think we all agree that
MRD-positive patients need treatment, and the sponsor gave a very
good risk-benefit ratio. I think the study met its primary endpoint,
For me, the data they (the company) showed, in response to my
question about the patients who did not go on to bone marrow
transplant (BMT), in those 22 percent responding patients who did
not go on to BMT, they clearly had an excellent RFS (relapse-free
survival), especially compared to the absolutely dismal problem of
the outcome for patients who did not respond and did not go on to
transplant. Obviously, we all await the data of the randomized
trials. My own caveat as we move forward in this MRD setting is
that we need to look at the incidence of CD19-negative disease and
the non-responders, understanding that there are other CD19directed therapies these patients might not be eligible for after this
therapy.

METADATA: Sponsor: Amgen, Inc. Drug Name: blinatumomab Drug Class: CD19-directed
CD3 T-cell engager Indication: acute lymphoblastic leukemia
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FDA Decision Report: FDA Approves Amgen’s Blincyto for Minimal
Residual Disease-Positive B-cell Precursor Acute Lymphoblastic
Leukemia – MAR 7, 2018 (ODAC)
On March 29, 2018, the US FDA granted accelerated approval to Blincyto (blinatumomab) to treat
adults and children with B-cell precursor acute lymphoblastic leukemia (ALL) who are in remission
but still have minimal residual disease (MRD). MRD refers to the presence of cancer cells below a
level that can be seen under the microscope. In patients who have achieved remission after initial
treatment for this type of ALL, the presence of MRD means they have an increased risk of relapse.
The FDA first approved Blincyto under accelerated approval in December 2014 for the treatment of
Philadelphia chromosome (Ph)-negative relapsed or refractory positive B-cell precursor ALL. Full
approval for this indication was granted in July 2017, and at that time, the indication was also
expanded to include patients with Philadelphia chromosome-positive ALL.
The efficacy of Blincyto in MRD-positive ALL was shown in a single-arm clinical trial that
included 86 patients in first or second complete remission who had detectable MRD in at least 1 out
of 1,000 cells in their bone marrow. Efficacy was based on achievement of undetectable MRD in an
assay that could detect at least one cancer cell in 10,000 cells after one cycle of Blincyto treatment,
in addition to the length of time that the patients remained alive and in remission (hematological
relapse-free survival). Overall, undetectable MRD was achieved by 70 patients. Over half of the
patients remained alive and in remission for at least 22.3 months.
The side effects of Blincyto when used to treat MRD-positive B-cell precursor ALL are consistent
with those seen in other uses of the drug. Common side effects include infections (bacterial and
pathogen unspecified), fever (pyrexia), headache, infusion related reactions, low levels of certain
blood cells (neutropenia, anemia), febrile neutropenia (neutropenia and fever), and low levels of
platelets in the blood (thrombocytopenia).
Blincyto carries a boxed warning alerting patients and health care professionals that some clinical
trial participants had problems with low blood pressure and difficulty breathing (cytokine release
syndrome) at the start of the first treatment, experienced a short period of difficulty with thinking
(encephalopathy), or other side effects in the nervous system. Serious risks of Blincyto include
infections, effects on the ability to drive and use machines, inflammation in the pancreas
(pancreatitis), and preparation and administration errors—instructions for preparation and
administration should closely be followed. There is a risk of serious adverse reactions in pediatric
patients due to benzyl alcohol preservative; therefore, the drug prepared with preservative-free
saline should be used for patients weighing less than 22 kilograms.
The decision follows the majority voting recommendation of the Oncologic Drugs Advisory
Committee (ODAC) on Wednesday, March 7, 2018. A majority of the Committee, 8 of 12
members, voted that the results of the pivotal clinical trial, MT103-203, demonstrate that for
patients with ALL in complete response (CR) who have MRD > 0.1%, treatment with
blinatumomab provides a potential benefit that outweighs the risks from the treatment.
The information in this report is current as of June 12, 2018.

Advisory Committee Meeting Outcomes – ODAC – MAR 7, 2018
A majority of the Committee, 8 of 12 members, voted that the results of the pivotal clinical trial,
MT103-203, demonstrate that for patients with ALL in CR who have MRD > 0.1%, treatment with
blinatumomab provides a potential benefit that outweighs the risks from the treatment.
In general, the members who voted Yes cited that the trial met its endpoint in reducing MRD and
agreed that MRD positivity predicts worse outcomes. Yes voters also considered the need for
treatment options for the proposed population. Two of the Yes voters noted that the voting question
asked if potential benefit outweighs risk, and said this was a significant factor in their votes.
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In general, the members who voted No felt that the data were confounded too much by the larger
proportion of MRD responders having received hematopoietic stem cell transplantation (HSCT),
which the study design allowed.
Prior to voting, the FDA asked the Committee to first discuss if the available data support the cutoff of MRD > 0.1% as describing a subpopulation of patients with ALL in CR who have a need for
pre-emptive therapy. The Committee felt that it is clear that any residual leukemia is bad. They felt
that the cut-off of MRD > 0.1% is not an unreasonable place to start for this particular trial. At the
same time, the Committee questioned whether this cutoff should be the assumed standard for
subsequent trials, noting that this will depend on potential technological advances in assay
sensitivity and additional information that may be learned about importance of MRD levels.
Also, during their discussion prior to the vote, the Committee noted that there will be a population
of ALL patients who will never receive what is considered the standard of care, hematopoietic stem
cell transplantation (HSCT), perhaps due to a lack of donor availability, age restriction,
comorbidities, and personal preference. By lowering their MRD by 1-2 logs of magnitude, they felt
that one would hope to see benefit, if not disease eradication. Furthermore, they felt that treatment
may also assist with bridging patients to transplantation.
Excerpts of comments from Yes voters are presented below:
• It looks like there's some benefit with not being MRD-positive going into transplant. I still
would like to see more randomized trials.
• I share the desire to have a randomized study and better quality evidence without the
compounding impact of transplant, but I believe MRD-positive patients need treatment now.
I wouldn't want to withhold options for them while we’re working out the confounding
influence of the transplant.
• I do think there were significant data presented that showed that use of this drug in this
setting is able to convert patients from MRD-positive status to MRD-negative status. I think
that there were data presented that suggested having an MRD-negative status is beneficial
regardless of whether you're going to transplant. I note that the reason I voted Yes, however,
was because the question was worded as a potential benefit. As one No voter mentioned, I
do not think that there is significant evidence suggesting that this is definitively the way that
we should go, in terms of treatment. I also think that it's important to look at the data for the
upcoming randomized trials that were discussed. If this was a question of whether it should
be approved for this indication, I probably would have voted No in that setting, but I do
think there's enough data to suggest a potential benefit. The other thing is that I would like
to see more data about the potential adverse effects in patients who receive blinatumomab
and then go on to transplant, because I didn't feel that was adequately presented. As one
person early in the conversation noted, a lot of the historical data was from 2009, where a
transplant in 2009 is very different from transplant in 2000, which is very different from
transplant now. I think a more granular look at that detail on data is needed.
• I wanted to vote Yes and No. Then, I wanted to abstain. I voted Yes because it met the
primary endpoint, and it’s fairly impressive that almost eighty percent of the people
converted MRD. I also voted Yes for the patients that do not have transplant as an option to
reduce MRD and hopefully have something else available down the road. Part of my brain
said, I'm not convinced of clinical benefit from what was presented. I think it was an
impossible task to take this heterogeneous group of historical controls and try to get
anything out. I'd be very interested to see the results of the upcoming randomized trials to
confirm that MRD conversion actually does end up resulting in improved clinical benefit.
• Perhaps the most simplistic way to think of this, after hearing the data and reviewing it, is
that the drug is currently approved for treating refractory ALL. MRD-positive is a form of
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refractory ALL. It's a different mechanism of measurement. It will probably get even more
sensitive over time, but I think of it as an indicator of a persistent and refractory disease. I
was swayed by the predominance of clinical evidence that, even with using it as a bridge to
transplant, showing it was still valuable since patients who get transplanted and are still
MRD-positive going in have a worse outcome than those who go in MRD-negative.
• MRD appears to be clearly identifying or predicting the patients at risk of relapse. The study
demonstrated that the drug can convert patients from being positive to negative, and does it
in a significant proportion of the patients. The problem, certainly, was the clinical benefit.
Like others, I struggled regarding whether the conversion from MRD-positive to negative
truly corresponded to clinical benefit. But I think, overall, looking at the evidence, there is a
reasonable probability that, indeed, it does help.
• The keyword for me in the voting question was potential benefit that outweighs the risks
from the treatment. I think we all agree that MRD-positive patients need treatment. Amgen
presented a very good risk:benefit ratio. The study met its primary endpoint. The patients
who did not go on to transplant, those 22 percent of responders, clearly had an excellent
relapse-free survival, especially compared to the absolutely dismal prognosis or outcome for
the patients who did not respond and did not go on to transplant. We all await the data from
the ECOG randomized trials. My one caveat would be, as we move forward in this MRD
setting, we need to look at the incidence of a CD19-negative disease and the non-responders,
understanding that there are other CD19-directed therapies these patients might not be
eligible for, after this therapy.
• I felt that the survival benefit in MRD-positive patients was there, although we can't exactly
quantify it, and we don't know what the exact MRD cutoff is.
Excerpts of comments from No voters are presented below:
• I voted No, primarily because there is still uncertain benefit in the patients who are eligible
for transplant after CR ... There was a claim, that one hopes that the deeper the response to
inducing less residual disease prior to transplant, the longer and better the outcome for
transplant, but I think it remains to be shown.
• My interpretation of the voting question was that we were asked to vote on approval. I think
there is potential benefit. There is plenty of data and a clear need for this patient population
to have some therapy in the setting of MRD, but I do not feel that we have the exact
definition of the population that benefits. … Also, the confounding factor of transplant, as
everybody else mentioned, was not clarified by the analysis. It was not feasible to clarify.
• I believe that MRD is an important marker and it should be used in studies going forward. I
thought that the results from this study were too confounded by transplants to say for certain
that there's a significant clinical benefit. I thought the patient numbers for those who did not
get transplant were too small to make a conclusion.
• I wasn't totally convinced that you can interpret the data, because outcomes are being
confounded due to transplants, which limits the interpretation of the results. Even though
the study met its primary endpoint, I believe that additional follow-up from this study is
needed, and additional analyses may help to adjust for confounding.
The non-voting Committee member made a point to congratulate and thank the FDA for bringing
forward and advancing the consideration of MRD in assessing patients, making treatment decisions,
and potentially having it become an outcome measure for clinical care. He said the field is moving
from radiographic evaluation and microscopic evaluation toward molecular determinations of
diseases and disease response. He felt this would become incredibly and increasingly important
over the next decade.
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There was one speaker in the open public hearing portion of the meeting. The Chief Executive
Officer of Stupid Cancer, a patient advocacy group, spoke about the need for patients to be treated
with dignity, made aware of all treatments options and their benefits and risks, including MRD
testing and potentially related therapies.

Approved Indication (sBLA 125557/S-013) – MAR 29, 2018
The FDA’s Approval Letter, dated, March 29, 2018 acknowledges receipt of company’s
supplemental biologics license application (sBLA), dated September 29, 2017.
The Indications and Uses section of the agreed upon label reads:
BLINCYTO is a bispecific CD19-directed CD3 T-cell engager indicated for the
treatment of adults and children with:
B-cell precursor acute lymphoblastic leukemia (ALL) in first or second complete
remission with minimal residual disease (MRD) greater than or equal to 0.1%. This
indication is approved under accelerated approval based on MRD response rate and
hematological relapse-free survival. Continued approval for this indication may be
contingent upon verification and description of clinical benefit in the confirmatory
trials. (1.1)
Relapsed or refractory B-cell precursor acute lymphoblastic leukemia (ALL). (1.2)
The product was approved with a Boxed Warning: WARNING: CYTOKINE RELEASE
SYNDROME AND NEUROLOGICAL TOXICITIES
The product carries a Risk Evaluation and Mitigation Strategies (REMS) to mitigate the risk of
cytokine release syndrome which may be life-threatening or fatal; the risk of neurological toxicities
which may be severe, life-threatening, or fatal; and the risk of preparation and administration errors
associated with use of BLINCYTO.

Postmarketing Commitments
The FDA has required the following postmarketing commitments.
#3366-1
Complete a randomized trial and submit the final study report and data sets to verify
and describe the clinical benefit of blinatumomab in adults with acute lymphoblastic leukemia in
morphologic complete remission with detectable minimal residual disease, including efficacy and
safety from protocol E1910: Combination chemotherapy with or without blinatumomab in treating
patients with newly-diagnosed BCR-ABL-negative B lineage acute lymphoblastic leukemia.
Randomization of approximately 280 newly diagnosed patients is expected, and the primary
endpoint is overall survival.
3366-2
Complete a randomized trial and submit the final study report and data sets to verify
and describe the clinical benefit of blinatumomab in pediatric patients in morphologic complete
remission with detectable minimal residual disease, including efficacy and safety from protocol
AALL1331: Risk-stratified Phase III testing of blinatumomab in first relapse of childhood Blymphoblastic leukemia (B-ALL). Enrollment of approximately 598 patients is expected. The
primary endpoint is disease-free survival.
Successful completion of either PMR 3366-1 or PMR 3366-2 may be adequate, after review, to
convert the accelerated approval to regular approval.

US Regulatory History
March 29, 2018 – Approval date of sBLA 125557/S-013
March 29, 2018 – PDUFA date
March 7, 2018 – ODAC meeting date
September 29, 2017 – sBLA submission date
Breakthrough Therapy Designation, Priority Review
METADATA: Sponsor: Amgen, Inc. Drug Name: blinatumomab Drug Class: CD19-directed
CD3 T-cell engager Indication: acute lymphoblastic leukemia
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