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Fonseca Discusses How Real-
World Data Sets Show That Using 
Daratumumab 1L in Patients With 
Transplant-Ineligible MM Improved OS
Mary Caffrey

FOR PATIENTS WITH MULTIPLE MYELOMA (MM) who are not eligible for 
transplant, should novel treatments be used right away? Or should clini-
cians save the best potential therapies for relapses, which are inevitable 
with this disease? As the number of available therapies has increased, so has 
debate on this topic. An abstract presented during the 2021 American 

ALSO IN THIS ISSUE:Daratumumab-Led Quad Therapy 
Aids MRD Surveillance in MM
Maggie L. Shaw

RESEARCH RESULTS OVER the past several years have shown great promise 
for quadruplet therapy, compared with triplet therapy, in multiple 
myeloma (MM), particularly regarding progression-free survival (PFS),1 
overall survival (OS), and minimal residual disease (MRD) negativity.2,3

MRD-positive or -negative status indicates detectable or not, respec-
tively, residual (or remaining) cancer cells following treatment.4

An abstract presented at the 2021 American Society of Hematology 
Meeting & Exposition offered the results of the MASTER trial investiga-
tion5 into the use of daratumumab, carfilzomib (Kyprolis), lenalidomide 
(Revlimid), and dexamethasone (Dara-KRd) quadruplet therapy among 
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Daratumumab-Led Quad Therapy Aids MRD 
Surveillance in MM
(CONTINUED FROM COVER)

patients with newly diagnosed MM (NDMM) after autologous hematopoi-
etic stem cell transplantation (AHCT) and stoppage of treatment following 
an MRD-negative result.6

MRD-negative status (<10–5), per International Myeloma Working Group 
(IMWG) criteria, was the primary end point, with patients on therapy until 
2 consecutive measures of MRD less than 10–5 were confirmed. “MRD post 
initial therapy is prognostic of long-term outcomes in patients with NDMM, 
but has not been used to modify therapy,” the authors wrote. “We hypoth-
esized that Dara-KRd would be safe and highly active in patients with 
NDMM.” This final primary end point analysis also used next-generation 
sequencing via the clonoSEQ assay7 to guide the use of Dara-KRd.

To qualify for this analysis,6 each of the 123 patients with NDMM in the 
cohort (recruited between March 2018 and September 2020; median age, 
60 years) had to need treatment and have a creatinine clearance of at least 
40 mL/min, adequate liver and heart function, and an Eastern Cooperative 
Oncology Group score of 0 to 2. Their 30-month treatment consisted 
of the following:

• 16-mg/kg intravenous (IV) daratumumab on days 1, 8, 15, and 22; 
subsequent cycles saw a reduction in frequency

• 56-mg/m2 IV carfilzomib on days 1, 8, and 15

• 25-mg oral lenalidomide on days 1 through 21

• 40-mg oral/IV dexamethasone on days 1, 8, 15, and 22; 
repeated every 28 days

This entire cohort also underwent induction with 4 cycles of Dara-KRd, 
AHCT, and consolidation treatment, with 0, 4, or 8 cycles of Dara-KRd. MRD 
status, employed after induction and AHCT and during each consolidation 
cycle, determined next treatment steps.

Forty-three percent of patients were shown to not have high-risk cytoge-
netic abnormalities (HRCA), and in those patients who had 2 or more, the 
HRCA were gain 1q, t(4;14), t(14;16), t(14;20), or del(17p). In addition, 20% 
of patients had an ECOG score of 2 and 20% had a Revised International 
Staging System score of 3. After a median follow-up of 25.1 months, treat-
ment continued in 4 patients, lenalidomide maintenance started for 20 
(these patients finished consolidation absent confirmed MRD-negative 
status), and MRD negativity was seen in 84, who then transitioned to a 
treatment-free observation period (mean, 14.2 months) and MRD surveil-
lance. No patients in this final group died. 

MRD negativity was achieved by an astounding 80% of the 123-patient 
cohort, with 66% coming in at MRD less than 10–6. Subsequent therapy phases 
led to a greater depth of response, and this was seen regardless of patients 
having 0, 1, or 2 or more HRCA. In addition, patients with these HRCA totals 
saw similarly high MRD-negative rates: 78% and 64%, 82% and 73%, and 79% 
and 58%, respectively, achieved MRD negativity and MRD less than 10–6.
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Most patients also achieved at least a complete response 
(86%), 2-year PFS (87%), and 2-year OS (94%). At the 1-year 
mark following treatment stoppage, there were instances 
of MRD resurgence or IMWG progression, but these results 
were mixed, with a 0% rate in patients with 1 HRCA but 4% 
and 27% in those with 0 and 2 or more HRCAs, respectively.

“Monoclonal antibody–based quadruplet therapy, AHCT, 
and MRD response-adapted consolidation therapy leads to 
the highest rate of MRD negativity reported in NDMM,” the 
authors concluded. “While most patients with ultrahigh-
risk MM reach deep responses with this approach, novel 
consolidative strategies are needed, which creates the 
opportunity of MRD surveillance as an experimental alter-
native to the burden of indefinite maintenance.”

Daratumumab as part of a quadruplet regimen—along 
with bortezomib, thalidomide, and dexamethasone—was 
approved for use among patients with NDMM eligible for 
AHCT on September 29, 2019.8 It had been approved earlier 
that year as part of a triplet regimen—with lenalidomide 
and dexamethasone—for use in those ineligible for AHCT.9 ◆
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Society of Hematology (ASH) Meeting & Exposition offers 
an analysis in which investigators used deidentified elec-
tronic health record data from Flatiron Health to simulate 
sequences from 2 published clinical trials. One sequence was 
based on the MAIA trial, involving daratumumab (Darzalex), 
lenalidomide (Revlimid, Rd), and dexamethasone, and 
the other was based on the SWOG-S0777 trial, using bort-
ezomib (Velcade), lenalidomide, and dexamethasone (VRd). 
Simulations aimed to evaluate the value of using daratu-
mumab first, compared with saving it for later use. The 

findings showed that using daratumumab in the first-line 
setting improved median overall survival (OS) by 2.5 or 3.5 
years, compared with delaying its use until the second-line 
setting, after the VRd combination or Rd, respectively.1 

Evidence-Based Oncology™ (EBO) discussed the findings 
with the abstract’s lead author, Rafael Fonseca, MD, who 
is a hematologist, chief innovation officer, and the Getz 
Family Professor of Cancer at Mayo Clinic in Arizona. 

This interview has been edited slightly for concise-
ness and clarity.

Fonseca Discusses How Real-World Data Sets Show That Using Daratumumab 1L 
in Patients With Transplant-Ineligible MM Improved OS
(CONTINUED FROM COVER)
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EBO: Until now, what has been the rationale for waiting 
the second line to use daratumumab in these multiple 
myeloma patients?

FONSECA: The regimen to be used for first-line treatment of 
myeloma patients is a critical decision that should consider 
a number of factors—predominantly, the efficacy of the 
regimen. We’re very fortunate that we have a growing list of 
options that can be used for first-line treatment, particu-
larly for transplant-ineligible patients.

Historically, people have thought that it might make 
sense to think how we could spread out the various 
treatments that are available for patients—this so-called 
sequencing. This approach has been used in other 
cancers—for example, breast cancer. But as it turns out, for 
multiple myeloma, that may not make the most sense. We 
have learned through the careful analysis of real-world data 
sets that there is significant attrition by line of treatment for 
patients. This [is what] happens in the real world.

We published a study last year that found when you look 
at the attrition rates for the transplant-eligible patients, it’s 
about 30% per line of treatment; for transplant-ineligible 
patients, it’s about 50%.2 This means that if you save a 
drug for a future you think might exist later down the line, 
you may find yourself without that being an option for 
future treatment of patients. So, our thinking on this has 
changed. I know we’re talking about daratumumab, but this 
is agnostic to any medicines. The concept is, use your best 
treatments up front and don’t save them for later, because 
you don’t know whether you will have that later opportu-
nity to use them.

EBO: Could you discuss your approach to deciding whether 
to use daratumumab in a first-line combination or to wait 
to use it in a second-line treatment? 

FONSECA: As new papers have been published and presen-
tations have been made with the results of these clinical 
trials, we are asking the question: What is the best approach 
for treating a patient who is transplant ineligible? One thing 
we asked ourselves and presented at the American Society 
of Hematology meeting was: Does it make sense to start 
with a treatment that contains daratumumab, such as was 
presented by the MAIA regimen,3 or does it make sense to 
start with something else—something like VRd, which has 
been published by the SWOG clinical trial S07774—and 
then use daratumumab down the line?

We did some modeling to try to answer this. The 
[modeling] projects the survival statistics that we have from 
the clinical trials, but also [statistics] from the real world, 
for what would be the rescue strategies. Very importantly, 
we introduced a factor of attrition, and even using a very 
conservative estimate for attrition—we use 27%—we find 
that [starting with] daratumumab, lenalidomide, and dexa-
methasone, vs starting with VRd, [results in] a projected 
OS difference by this model of approximately 2.5 years, [in 
favor of the daratumumab combination].

EBO: Was the survival benefit from daratumumab 
being used in the first line particularly pronounced 
for any subgroups?

FONSECA: In our particular study, we did not do subgroup 
analysis to identify which patients may benefit more 
from a given approach. It should be noted, however, 
that a common perception has been that if someone has 
high-risk disease, one should use proteasome inhibitors. 
That concept has been present for a while, but I think it 
deserves some scrutiny, particularly given the currently 
available data.

Number 1, the presence of high-risk markers is seen only 
in about 10% of transplant-ineligible patients. High-risk 
disease is far more common in younger patients diagnosed 
with multiple myeloma. And number 2, most literature that 
[has] come out regarding the use of proteasome inhibi-
tors for high-risk disease comes from a time when we were 
comparing proteasome inhibitors vs immunomodulatory 
drugs [IMiDs]. We found through multiple studies—data 
from the various European group studies—that protea-
some inhibitors could overcome some of the negative 
implications of things like deletion 17 or t(4;14).

But something interesting has happened. We have 
seen that other drugs appear to confer similar benefit. 

“The concept is, use your best 
treatments up front and don’t 
save them for later, because 
you don’t know whether 
you will have that later 
opportunity to use them.”
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A meta-analysis by Smith Giri, MD, MHS, was published 
last year in JAMA Oncology, for daratumumab.5 Data are 
emerging for selinexor. And we have seen some data, as 
well, for some of the other immune-mediated therapies 
that are being presented for myeloma.

So, I asked myself the question: Is it really that protea-
some inhibitors were better for high-risk disease? This is 
possible. Or, is it that we just were seeing that high-risk 
disease patients were not deriving benefit from treatment 
with IMiDs alone? I think [the latter] is the most likely 
scenario: first, because of what I [mentioned about] new 
drugs being effective in high-risk disease, and second, 
because it didn’t make sense that the one class of drugs 
would be effective for different biology—that is, P53 and 
t(4;14). Maybe what we’re seeing is just that better drugs are 
more important, even for the high-risk group.

So again, we didn’t do the subgroup analysis, but I 
think this would be an important part of the conversation 
as to why one might choose one regimen over another. 
I would suggest that it probably can be for this particular 
patient population, to some degree even agnostic of 
risk classification.

EBO: Based on the data you have seen, do some groups 
have more ability to gain access to daratumumab in the 
first-line setting than others?

FONSECA: I think a growing percentage of patients is 
being treated with daratumumab combinations. We 
obviously will see that in transplant-eligible patients as 
well, [because] studies like GRIFFIN, soon PERSEUS, 
CASSIOPEIA, etc, are showing the great benefit of the 
addition of daratumumab to the induction regimen for 
transplant-eligible patients. I think a lot of this relates to 
the familiarity that people might have with the regimen.

I think we see that for many physicians in community 
practices, myeloma may represent only a small fraction of 
their practice; they may not be as familiar with some of the 
regimens, like the MAIA study. It’s important to recognize 
that the dissemination of this information will be critical so 
there’s greater acceptance and familiarity, because efficacy 
and safety really stand on their own.

Physicians have been historically very comfortable with 
treatments like VRd for frontline treatment for patients with 
multiple myeloma. But if you look at the clinical trials, like 
this SWOG study, you will see that the OS benefit that was 
reported was primarily for patients younger than 65 years. 
The OS benefit was not present or detectable in patients 
who were older than 65 years. The curves separate, but 
just by a little, and the P value is not of significance. So, 
we don‘t see the OS benefit in the elderly. In contrast, with 

recently reported data regarding OS as it relates to the 
MAIA regimen, at 5 years it was close to 66%; this was really 
remarkable and much higher than ever has been published 
before for this patient population.

EBO: Does payer coverage play a role in the ability of 
patients with multiple myeloma to gain access to this dara-
tumumab combination?

FONSECA: Fortunately, we have greater ease now in the 
prescription of daratumumab up front, for 2 reasons. First, 
we have FDA approval for the up-front regimen, as is true for 
the MAIA regimen, so I don’t think that should be some-
thing that holds back people from thinking about being 
able to use daratumumab up front. Second, we also have 
support for this regimen by multiple pathways or treatment 
guidelines. We certainly have that through the National 
Comprehensive Cancer Network guidelines, as well as our 
own institutional guidelines from mSMART.6 I think it’s 
pretty unanimous right now that this should be an option 
that is considered for patients. So I think more than regula-
tory [issues], it’s more familiarity and the practice of a center.

But if you’re a center that treats a lot of myeloma 
patients, I would suggest that we need to pay a lot of atten-
tion to peripheral neuropathy. To me, that’s the biggest 
factor. One of the greatest detriments to the quality of life 
of myeloma patients right now is just persistent periph-
eral neuropathy, which still occurs, even though it’s much 
better when we use bortezomib in a subcutaneous weekly 
fashion. In some cases, it can be a bit idiosyncratic and 
lead to very profound peripheral neuropathy. It’s one of 
the lingering adverse effects that I’ve seen in a significant 
number of patients in my treatment population.

For that reason—their ability to be able to have such 
effective and profound responses—durative treatment 
[that is] without the risk of peripheral neuropathy really 
makes this a very attractive combination in the selection of 
frontline therapy.

EBO: What is necessary to improve the level of education 
and awareness surrounding daratumumab?

FONSECA: It’s very important to disseminate this infor-
mation and provide coverage for the meetings. I think 
it’s important to showcase this at the continuing medical 
education events and, in general, just for physicians to be 
aware. If you look at market utilization, it’s a smaller frac-
tion than what I wish I would see actually reflected in the 
numbers. In my mind, this is not necessarily because it’s 
controversial, but because having access to that informa-
tion [has been limited]. If people were to see those results, 
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I think it would be pretty self-evident that this would be an 
excellent standard of care for that patient population.

EBO: Have dissemination and education been more chal-
lenging because of the pandemic?

FONSECA: I think it’s actually been better. Now, I tend to be 
pathologically optimistic, so you can take this with a grain 
of salt, but I think the ability to bring together groups of 
people has been greatly enhanced because of Zoom. It’s 
because the economics—not only the way we think classi-
cally of the monetary value, but the economics of time that 
have occurred with this, where you can join an educational 
session for an hour without having to travel and then be 
able to enjoy dinner with your family—are just incredible.

I think we’d rather do some things in person. I certainly 
would rather be at the ASH meeting, at the American 
Society of Clinical Oncology meeting; but on the other 
hand, it’s not unusual for me to be doing a presentation to 
international colleagues at least once per week where we 
talk about myeloma, where we talk about updates on the 
treatment, etc….

I think the type of research that we’re presenting at the 
ASH meeting is something we’ll see more and more, which 
is using these large datasets. While for some questions it 
doesn’t have the purity or the parameters that would allow 
us to conclusively recheck conclusions, such as you can do 
with a phase 3 trial, just a wealth of information is out there 

that we can learn from. I think, ultimately, that it’s all for 
the betterment of our patients. ◆
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From Challenges Spring Opportunities for Progress 
in Daratumumab-Based Clinical Pathways
Maggie L. Shaw

CLINICAL PATHWAYS AIM not only to improve the quality 
of health,1 but also to guide evidence-based health care 
strategies and put guideline recommendations into prac-
tice.2 This has proven especially difficult with multiple 
myeloma (MM) due to the heterogenous nature of the 
incurable, chronic blood disorder.

“Mapping Myeloma: A Roadmap of Daratumumab Use 
in Clinical Pathways,” an abstract presented on December 
13 during the 2021 American Society of Hematology (ASH)  
Meeting & Exposition, explained the results of an inves-
tigation into the use of clinical pathways pertaining to 

daratumumab utilization in first- through fourth-line treat-
ment and beyond.3

Daratumumab is an injectable immunoglobulin G1 
kappa anti–CD-38 monoclonal antibody used as both a 
monotherapy and in combination therapy, with indications 
for use among several patient groups, including those with 
a new MM diagnosis who are ineligible for autologous stem 
cell transplant, those who have received at least 1 prior 
therapy, and those with relapsed or refractory disease.4

“There is little guidance on treatment selection 
and sequencing,” wrote the abstract’s authors, from 
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Dana-Farber Cancer Institute. “Clinical pathways have 
been implemented at different institutions as a decision 
support tool for the treatment of complex diseases.”

Their real-world, single-center, retrospective, obser-
vational study,3 conducted between August 2019 and 
August 2020, focused on myeloma pathway navigations for 
daratumumab-based regimens for MM, of which 5 were 
seen among 45 patients—of the 47 who were on a daratu-
mumab-based treatment course—who received at least 
1 treatment dose:

• Daratumumab/pomalidomide/
dexamethasone (45%)

• Daratumumab/bortezomib/dexamethasone (26%)

• Daratumumab/dexamethasone (13%)

• Daratumumab/pomalidomide/bortezomib (6%)

• Daratumumab/carfilzomib/lenalidomide/
dexamethasone (2%)

Charts were reviewed for response rate, overall survival 
(OS), time to response, duration of response (DOR), and 
time to treatment failure (TTF), as well as concordance 
among clinical setting and treatment and pathway, with 
any differences indicating a “discordant navigation.”

Most patients received daratumumab-based regimens as 
second- or third-line treatment, at 30% and 45%, respec-
tively. In 23%, daratumumab-based regimens were given as 
fourth-line and beyond treatments. Few patients received 
such treatments in the first line (2%). Among all patients, 

neither OS nor DOR were reached (95% CI, 8.4 months 
to not reached and 5.8 months to not reached, respec-
tively), although the overall response rate was 62% (range, 
47%-76%) and median time to first response was 1 month 
(range, 0.1-7.6). Nine percent had a complete response, 
24% a very good partial response (PR), 29% a PR, 27% 
stable disease, and 11% progressive disease.

The shortest TTF was seen in the fourth-line setting and 
the longest TTF was seen in the first-line setting: 2.5 vs 7.7 
months. The median TTF was 3.9 months (range, 3.0-7.5).

Those who transitioned to subsequent therapy typically 
either added to their current therapy (26%) or switched to a 
new regimen altogether (21%), with median time on these 
subsequent therapies being 3.4 months. Just 6% remained 
on daratumumab while the agents with which it was 
combined were changed.

Close to one-third (32% of 47 navigations) of all patients’ 
records indicated a discordant navigation—despite 
all receiving treatment “as indicated by the medical 
chart”—with the reasons for such a designation being 
line-of-therapy discordance (14.9%), drug selection in 
treatment plan (6.4%), line-of-therapy and drug-selection 
discordance (4.3%), decision point discordance (4.3%), and 
no daratumumab received (2.1%).

Overall, despite the results showing that most study 
participants received daratumumab in later lines of 
treatment, TTF was optimal in the second line, besting 
third- and fourth-line use of daratumumab by 4.0 and 
5.2 months, respectively, the authors noted. In fact, greater 
benefits were not seen in later-line settings.

“The nuances of myeloma care present a challenge and 
opportunity for the development of clinical pathways and 
guidance in this field,” the authors concluded. ◆
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Ibrutinib/Venetoclax Bests Chlorambucil/Obinutuzumab 
for Treating CLL
Maggie L. Shaw

AMONG ELDERLY OR UNFIT PATIENTS with chronic lympho-
cytic leukemia (CLL), 2 levels of minimal residual disease 
(MRD) activity evaluated—MRD at 10–4 and 10–5—in the 
GLOW1 study demonstrated that ibrutinib plus veneto-
clax (Ibr+Ven) is capable of producing superior outcomes 
compared with chlorambucil plus obinutuzumab (Clb+O). 
Both were used as first-line treatment.

The kinase inhibitor/B-cell lymphoma-2 inhibitor pair 
vs the alkylating agent/monoclonal antibody combi-
nation led to a deeper and more sustained treatment 
response, according to the phase 3 GLOW data analysis 
presented at the 63rd American Society of Hematology 
Meeting & Exposition.2

“MRD status is an established predictive marker for 
progression-free survival [PFS] in CLL following chemoim-
munotherapy, as well as for fixed-duration treatment 
with venetoclax and an anti-CD20 antibody,” the authors 
wrote. “To date, this relationship has not been explored 
for the combination of Ibr+Ven, a treatment with 
complementary mechanisms of action that work syner-
gistically to eliminate CLL subpopulations in distinct 
tumor compartments.”

MRD status was evaluated via peripheral blood (PB) and 
bone marrow (BM) samples, with concordance between 
the two calculated 3 months after treatment’s end (EOT+3) 
among those with undetectable MRD (uMRD) in their 
PB. PFS analysis occurred among those “with known 
MRD status at EOT+3 and no prior progression, death, 
or withdrawal.”

With a primary end point of PFS and a secondary end 
point of rate of uMRD (<10–4), 106 and 105 patients (median 
age, 71 years) were randomized to Ibr+Ven and Clb+O, 
respectively; potential participants were excluded if they 
had del(17p) or TP53 mutations. Those in the treatment 
cohort first received 3 ibrutinib cycles as lead-in treatment, 
and that was followed by 12 cycles of Ibr+Ven; the compar-
ator group received 6 Clb+O cycles. Median follow-up 
was 27.7 months.

For MRD at 10–4, the following results were seen:

• uMRD in BM: 51.9% with Ibr+Ven vs 
17.1% with Clb+O

• uMRD in PB: 54.7% vs 39.0%, respectively

• uMRD following complete response (CR) or CR with 
incomplete marrow recovery: 65.9% vs 33.3%

• uMRD following partial response in 
BM: 54.9% vs 16.9%

• uMRD in BM following Ibr+Ven was higher  
in those of unmutated vs mutated IGHV status:  
58.2% vs 44.4%

• From 3 to 12 months after treatment, PB showed 
that more patients on Ibr+Ven remained at uMRD vs 
Clb+O: 84.5% vs 29.3%

• PB/BM concordance in those with uMRD who 
received Ibr+Ven: 92.9%

For MRD at 10–5, the following results were seen:

• uMRD in BM: 40.6% with Ibr+Ven vs 7.6% with Clb+O

• uMRD in patients with unmutated IGHV status: 
45.5% vs 5.6%, respectively

• Most patients starting at uMRD < 10–4 in the 
Ibr+Ven arm achieved uMRD < 10–5 in their PB 
(79.3%) and BM (78.2%)

“MRD status is an 
established predictive 
market for progression-free 
survival in CLL following 
chemoimmunotherapy, as 
well as for fixed-duration 
treatment with venetoclax 
and an anti-CD20 antibody.”
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• From 3 to 12 months after treatment, 80.4% of those 
in the Ibr+Ven arm vs 26.3% of those in the Clb+O 
arm remained at uMRD < 10–5

• uMRD in BM: 40.6% with Ibr+Ven vs 
7.6% with Clb+O

• PB/BM concordance in those with uMRD who 
received Ibr+Ven: 90.9%

Overall, whereas more than 90% of the Ibr+Ven arm 
was able to maintain PFS in the year following treatment, 
participants who received Clb+O relapsed faster, according 
to PB data. These results were seen in both cohorts among 
those with uMRD and detectable MRD, and PFS trends 
evaluated via BM were similar.

Superior results were seen in the treatment arm 
compared with the comparator arm, with the authors 
noting that among those who received Ibr+Ven, BM clear-
ance of disease mirrored results seen in PB.

“In the Ibr+Ven arm, clinical relapse was infrequent 
during the first year off treatment for patients with known 
MRD status 3 months after treatment ended, supported 

by largely sustained uMRD/MRD levels over the same 
period,” they wrote. “All-oral, once-daily, fixed-duration 
Ibr+Ven demonstrated superior uMRD responses that 
were deeper and better sustained post treatment vs 
Clb+O in elderly or unfit [patients] with previously 
untreated CLL.”

However, follow-up studies are recommended in order to 
confirm their results, the authors concluded. ◆
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Updated GRIFFIN Data Show Safety, Efficacy of 
Adding Daratumumab in NDMM Maintenance
Mary Caffrey

CAN DARATUMUMAB BE TAKEN safely as a mainte-
nance therapy? Will quadruplet therapy become more 
common in the treatment of newly diagnosed multiple 
myeloma (NDMM)?

 The answer to both questions is yes, based in part 
on updated results from the phase 2 GRIFFIN trial 
(NCT02874742), said Jacob Laubach, MD, MPP, senior 
physician and clinical director of the Jerome Lipper 
Multiple Myeloma Center at the Dana-Farber Cancer 
Institute in Boston, Massachusetts.  

Laubach presented the GRIFFIN data during the 2021 
American Society of Hematology Meeting & Exposition 
in December.1 Primary results from GRIFFIN had shown 
that in autologous stem cell transplant (ASCT)-eligible, 
newly diagnosed patients, daratumumab (Darzalex) plus 
lenalidomide (Revlimid), bortezomib (Velcade), and 
dexamethasone (D-RVd) improved the rate of stringent 

complete response (sCR) compared with RVd alone 
(42.4% vs 32.0%).2 

New data show that patients who took daratumumab 
with lenalidomide for 24 months after receiving the 
quadruplet therapy and an ASCT had better outcomes than 
those who received the triplet (RVd) and maintenance with 
lenalidomide alone. The rate of sCR favored the D-RVd 
arm vs the RVd arm (66.0% vs 47.4%; 2-sided P = .0096%). 
Minimal residual disease (MRD)-negativity rates were 
higher for those taking daratumumab (64.4% vs 30.1%), as 
well as among patients who achieved a CR or better (78.0% 
vs 47.5%; P = .0003).

Although the study was not powered for progression-
free survival (PFS), the estimated 36-month PFS was 88.9% 
for those taking the daratumumab quadruplet vs 81.2% 
for the triplet. No new safety concerns were seen with the 
extended follow-up.1
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Laubach discussed the updated results from GRIFFIN 
with Evidence-Based Oncology™ (EBO). This interview has 
been edited for clarity:

EBO: You now have an extended period of follow-up for the 
phase 2 patients from GRIFFIN. What are the most impor-
tant takeaways thus far?

LAUBACH: This analysis took place after patients had 
received approximately 2 years of maintenance therapy. 
So, it really gave us an opportunity to see how patients 
were doing with extended follow-up, and they continued 
to show improvement in all the major outcomes of the 
study, including stringent complete response, MRD at a 
sensitivity of 10-5, and MRD at a sensitivity of 10-6. It also 
demonstrated sustained MRD negativity in a significantly 
higher percentage of patients who were receiving dara-
tumumab as a component of induction consolidation, 
and posttransplant maintenance. And finally, the results 
showed a strong trend toward improvement in PFS after 
approximately 3 years of treatment overall and 2 years of 
maintenance therapy.

EBO: The study was not powered for PFS, but the trend 
favors the daratumumab arm. Can you discuss this finding?

LAUBACH: I think extended follow-up is key here. If you 
look at the PFS curve, you see that the curves are essen-
tially superimposed until approximately the 22 months’ 
time point, which is after essentially 1 year of mainte-
nance. And with the longer period of posttransplant 
maintenance therapy with daratumumab as well as 
lenalidomide in the daratumumab-treated patients, you’re 
seeing further separation of the curves. So the confidence 
interval still crosses 1 at this point in time. It’s 89% vs 81% 
PFS rates. The curves appear to continue to diverge. With 
longer follow-up, it’s quite possible that this will reach a 
level of statistical significance.

EBO: How was MRD measured in GRIFFIN? Is there 
a consensus on the best way to measure MRD in 
multiple myeloma?

LAUBACH: MRD can be assessed both by multiparameter 
flow cytometry to a sensitivity of 10-5 or via next-generation 
sequencing to 10-6. I think that there is some variation 
institutionally and also geographically in terms of what’s 
available at our sites. We tend to prefer the next-generation 
sequencing approach with a higher level of sensitivity. But 
if that’s not available and multiparameter flow cytometry 
is, that’s certainly a very valuable tool. It allows us to assess 

depth of response in a way that’s using either technique, 
more sensitive than traditional measures, utilizing a serum 
free light chain, serum protein, electrophoresis, and bone 
marrow analysis. I think either technique is quite good. 

We were very excited to see with this study that with 
longer follow-up we’re continuing to see the improve-
ment in MRD negativity rates. And you could say, almost 
surprisingly, that at the highest level of sensitivity at 10-6, 
between year 1 and year 2 of maintenance therapy, there 
was a significant improvement in MRD negativity rates, 
suggesting that that longer duration of exposure to drug 
maintenance with daratumumab and lenalidomide is really 
making a difference. To piggyback on that point, across the 
study, whether a patient was in the RVd arm or Dara-RVd, 
if patients had sustained MRD negativity extending beyond 
12 months, nobody progressed. It’s an important clinical 
measure that, as I think we are well aware from prior 
studies, correlates well with PFS.

EBO: Can you discuss the safety results?

LAUBACH: The safety data were quite consistent with prior 
reports on the Dara-RVd regimen. There were higher rates 
of hematologic toxicity, including a higher rate of grade 
3 hematologic toxicity. But within the field of myeloma, 
recognizing some of the challenges that we face with 
managing hematologic toxicity in general is something 
that we can readily manage in the clinic by holding doses, 
reducing doses, and giving appropriate supportive care. 

I think the important finding was that for nonhemato-
logic toxicities, [although] there was an increased rate of 
some nonhematologic toxicities, the rate of higher-grade 
nonheme toxicities was essentially the same. And the 
discontinuation rate for toxicity was essentially identical 
as well. So, not surprisingly, there was a bit more toxicity. I 
think sometimes we overuse the term manageable toxicity, 
but in this case I think it’s appropriate. There was mainly 
hematologic toxicity, which we can readily adapt to in the 
clinic, and the nonheme toxicity was essentially identical 
when looking at higher-grade toxicities.

EBO: Given the findings, will quadruplet therapy become 
more common in managing multiple myeloma?

LAUBACH: As a result of this trial—and others—it will 
become more common. And I think it’s a result of various 
issues. One, as you alluded to, [is that] the safety is critical. 
The fact that we are able to safely add [daratumumab] 
without adding the burden of excess toxicity is huge, 
because RVd is pretty effective therapy and has been one 
of the important standards of care for the better part of 
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the past decade. If you were adding an additional agent to 
a well-tolerated and effective regimen and seeing a lot of 
toxicity, or if you were seeing better depth of response, that 
would probably be counteracted by that toxicity concern. 
But the safety data are really crucial, and I think this study 
and several others show that we can safely add daratu-
mumab to RVd therapy.

Then, of course, the efficacy data are very strong. I think 
that the movement of the response rates across time, going 
from the postconsolidation analysis to the analysis after 
1 year of maintenance and now the analysis after 2 years 
of maintenance—and continuing to see improvement 
in MRD negativity and continuing to see the PFS curve 
separate—is very encouraging. I think it does put the quad 

of D-RVd now in position to be used in the standard clinical 
setting for patients with newly diagnosed myeloma. ◆
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Posthoc OPTIC Results Show Benefit of Ponatinib 
Across Dosing Regimens, Regardless of T3151 Status
Mary Caffrey

TWENTY YEARS AGO, the tyrosine kinase inhibitor (TKI) 
imatinib (Gleevec; Novartis Pharmaceuticals Corporation) 
proved a game-changer when it was approved to treat 
patients with Philadelphia chromosome–positive chronic 
myeloid leukemia (CML).1 Imatinib works by blocking the 
BCR-ABL1 tyrosine kinase present in more than 90% of 
affected patients. Despite imatinib’s remarkable success, 
some patients have resistant disease or have BCR-ABL1 
T3151 mutations that do not respond adequately to 
imatinib or other early generation TKIs.2

The phase 2 OPTIC trial (NCT02467270) evaluated 
ponatinib (Iclusig, Takeda Pharmaceuticals U.S.A., Inc.), a 
third-generation TKI designed to target BCR-ABL1 with or 
without any single resistance mutation, including T3151. 
Previous results found high response rates in patients with 
resistant disease who were treated with ponatinib.3,4 In 
December 2020, the FDA approved Takeda’s supplemental 
new drug application for ponatinib in patients with chronic 
phase CML (CP-CML) who have exhibited resistance or 
intolerance to 2 prior TKIs.4 The new indication was based 
on both the OPTIC results and early results from the PACE 
trial (NCT01207440).

At the 2021 American Society of Hematology Meeting 
& Exposition, investigators presented a post hoc analysis 
of OPTIC that showed clinical benefits across 3 ponatinib 

dosing regimens tested, regardless of a patient’s BCR-ABL1 
T3151 mutation status at baseline.5

In OPTIC, patients with CP-CML that was resistant 
to treatment with at least 2 TKIs or who harbored the 
BCR-ABL1 T3151 mutation were randomized to 1 of 3 
dosing regimens: (1) patients in cohort A started at 45 mg 
of ponatinib and then took reduced doses of 15 mg, (2) 
patients in cohort B started at 30 mg of ponatinib and then 
took reduced doses of 15 mg, and (3) patients in cohort C 
took 15 mg of ponatinib once daily throughout. Patients 
in cohorts A and B reduced their doses after achievement 
of a response (1% or less on the BCR-ABL1 International 
Scale [BCR-ABL1IS]). They could move back up to their 
starting dose if the reductions caused them to lose their 
response. The primary end point was 1% or less BCR-ABL1IS 
at 12 months; secondary end points were cytogenetic and 
molecular responses, as well as safety outcomes. 

RESULTS. A total of 283 patients were randomized into 
cohort A (n = 94), cohort B (n = 95), and cohort C (n = 94). 
At baseline, 84.1% of the patients had a high (> 10%) 
BCR-ALB1 disease burden; 23.8% had a BCR-ALB1 T3151 
mutation, 17.0% had a different mutation, and 57.8% had 
no mutation. Results showed that cohort A had the highest 
response rates (≤ 1% BCR-ABL1IS) at 36 months. 
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A subanalysis of the 3 arms showed that patients with 
T3151 mutations in cohort A had the highest response 
(60%) at 3 years compared with the other cohorts, with a 
trend toward higher progression-free survival. Across all 
3 cohorts, the 97 patients without T3151 mutations (other 
mutations or no mutation) achieved the end point of 1% or 
less BCR-ABL1IS response rate.

Median duration of response among those harboring 
the T3151 mutation was 27 months for patients in cohort 
A (n = 15) and 12 months for those in cohort B (n = 5). 
For patients without T3151 mutations, the median duration 
of response was not reached.

Among all patients, 79% of patients who achieved a 
response of 1% or less BCR-ABL1IS maintained this response 
during the study. Of the 25 patients who lost this response, 
11 harbored the T3151 mutation; 10 of 11 re-escalated their 
dose, and 6 of 10 regained their response.

ADVERSE EVENTS (AES). Common nonhematologic AEs in 
the intent-to-treat population were arterial hypertension 
(28%), headache (18%), and increased lipase level (17%). 
Common hematologic AEs were thrombocytopenia (40%), 
neutropenia (26%), and anemia (19%). Overall, 6.0% had 
a treatment-emergent arterial occlusive event (TEAOE); 
4.6% had TEAOEs of grade 3 or higher. 

The investigators concluded, “The data presented further 
support the benefit of using ponatinib post–second genera-
tion TKI for [patients] with resistant disease regardless of 
baseline T3151 mutation status.” ◆
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Ponatinib, High-Dose Chemo Combo Is Likely to 
Benefit High-risk BP-CML
Maggie L. Shaw

SURVIVAL RATES FOR PATIENTS with blast-phase chronic 
myeloid leukemia (BP-CML) are notoriously poor, necessi-
tating effective treatments to fill the care gap for this group 
who often survive less than 1 year.1-3

However, final results from the dose-finding, seamless 
phase 1/2 MATCHPOINT trial,4 presented at this year’s 2021 
American Society of Hematology Meeting & Exposition, 
show that a novel combination treatment holds great 
promise to address the treatment and care gaps for indi-
viduals with this rare type of leukemia.

The abstract, “Ponatinib in Combination with FLAG-IDA 
Chemotherapy for Blast-Phase Chronic Myeloid Leukemia: 
Final Results of the Seamless Phase I/II Dose-Finding 

UK Trials Acceleration Programme (TAP) Matchpoint 
Trial,”5 presented December 11, showed that the tyrosine 
kinase inhibitor ponatinib, administered daily, can be 
safely combined with high-dose salvage chemotherapy 
comprising fludarabine, cytarabine, granulocyte colony-
stimulating factor, and idarubicin (FLAG-IDA) for use in 
patients with BP-CML. The combination is meant to enable 
patients to achieve long-term survival, or remission, with a 
return to chronic-phase disease.

After the 17 patients were recruited for participation 
between March 2015 and April 2018, from the UK Trials 
Acceleration Programme, the investigators used the 
EffTox method6 to uncover both treatment efficacy and 
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dose-limiting toxicity (DLT) to reach their goal of optimal 
ponatinib dose when combined with chemotherapy. 
Reaching a second chronic phase and having a DLT were 
the primary outcomes, while combination therapy toxicity, 
allogeneic stem cell transplantation (ASCT), and survival 
were secondary outcomes.

“Crucially, long-term survival posttransplant depends 
on first attaining a return to chronic phase though salvage 
treatment,” the authors wrote. “Novel strategies that 
improve response and can optimize transplant outcomes 
are therefore required.”5

The median follow-up was 41 months, after which these 
results were seen post-treatment5:

• Median overall survival (OS) was 12 months (95% CI, 
6 months-not calculable)

• Median OS was not reached in those 
who underwent ASCT

• The optimal dose of ponatinib was seen as 30 
mg once daily. Return to chronic phase was 
achieved by 11 patients

• DLTs were experienced by just 4 patients

• All patients in the study completed at least 1 treat-
ment cycle of ponatinib and FLAG-IDA, with 8 
completing both planned cycles.

When ponatinib and FLAG-IDA were administered as 
salvage therapy, complete cytogenetic response was seen 
in 8 patients and major molecular response (MMR) was 
seen in 5 patients.

Three patients died during the study, and their deaths 
were attributed to treatment. The most common grade 3/4 
nonhematologic toxicity was febrile neutropenia, seen in 
29%, followed by lung infection in 24%, fever in 18%, and 
hypocalcemia in 18%. In addition, 12 patients were able to 
undergo ASCT, and 58% remain alive a median 3 years after 
follow-up. There was 1 disease relapse of a patient who had 
achieved MMR following ASCT.5

The investigators stressed that their findings show 
great benefits of the ponatinib/FLAG-IDA, because of the 
combination treatment’s safety and that it enables patients 
with BP-CML, a known high-risk group, to achieve chronic-
phase disease again.5

“Responding patients subsequently undergoing alloSCT 
can benefit from long-term disease-free survival,” they 
concluded. “The EffTox method enabled very efficient 
data usage from this high-risk patient population, and is 
a model for investigating novel therapies in other ultra-
orphan cancers.”5 ◆
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The investigators stressed 
that their findings show great 
benefits of the ponatinib/
FLAG-IDA, because of the 
combination treatment’s 
safety and that it enables 
patients with BP-CML, a 
known high-risk group, to 
achieve a chronic-phase 
disease again.
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Lack of Monitoring Among Older Patients With CML 
Linked to Poor TKI Adherence
AJMC Staff

AN ANALYSIS OF DATA from Medicare patients with chronic 
myeloid leukemia (CML) found that many did not receive 
optimal molecular monitoring to track progress toward 
treatment goals—and that lack of testing was linked to poor 
adherence to tyrosine kinase inhibitors (TKIs).

In an abstract presented recently at the 2021 American 
Society of Hematology Meeting & Exposition, investigators 
from the Yale Schools of Medicine and Public Health evalu-
ated whether Medicare beneficiaries with chronic phase 
CML received quantitative BCR-ABL1 polymerase chain 
reaction (qPCR) testing every 3 months during the first year 
of TKI treatment.

This testing schedule is recommended, the authors 
said, “to assure achievement of milestone response goals,” 
and “adherence to TKI therapy is also critical to achieving 
responses and ultimately functional cure.” Prior studies 
of qPCR testing and TKI adherence have only exam-
ined imatinib treated patients or younger patients, they 
wrote. “We sought to evaluate older CML patients in the 
United States.” 

PATIENT SELECTION. Using the SEER-Medicare database, they 
developed a population cohort of CML patients diagnosed 
between 2007 and 2017 who met the following criteria:

• Were 66 to 99 years of age at diagnosis

• Had Medicare Parts A/B for 1 year before diagnosis 
through follow-up and Part D from 3 months before 
diagnosis through follow-up

• Did not receive a TKI within 3 months before diagnosis 
but did receive 1 after diagnosis.

To ensure adequate data collection, the study included 
patients followed for at least 13 months after starting a TKI. 
Optimal monitoring was defined as having a qPCR test 
during at least 3 milestones of the first year of treatment.

RESULTS. Investigators identified 1188 newly diagnosed 
patients CML, with a median age of 74.5 years. Of the group, 
970 patents (81.7%) initiated TKIs within 90 days of diagnosis. 
Of the 745 who started frontline imatinib, 17.9% switched  
to a second-generation TKI. Of the 443 patients starting a 
frontline second-generation TKI, 127 (30.9%) received a 
different TKI, with 89 (70.0%) switching to imatinib.

In the first year after TKI initiation, 962 patients (81.0%) 
had a qPCR test, with a median of 3 tests. Among those 
who had at least 2 tests, the median length between 
2 consecutive tests was 89 days. About three-quarters 
(73.7%) had 1 test around the 4 milestones, with 
329 (27.7%) and 547 (46.0%) having tests on at least 3 and 
1-2 milestones, respectively.

Recently diagnosed patients the most likely to have 
a test, but even among those evaluated from the later 
years of the study (2015-2017), only 126 (32.0%) had 
optimal monitoring.

OBSERVED DISPARITIES. Compared with those tested less 
frequently, those with optimal monitoring were more likely 
to be non-Hispanic White (P = .01), were more likely to have 
been diagnosed in recent years, (P < .01), and were more 
likely to not have low-income subsidy (P <.01), or reside in 
a high socioeconomic neighborhood (P <.01).

Second-generation TKI users who did not switch during 
the first year had significantly more testing at the 9-month 
milestone and were more likely to have optimal monitoring 
when compared with imatinib users.

“In the multivariable model, only the year of diagnosis 
increased the odds of having optimal monitoring,” 
the authors wrote.

As for adherence, the median 1-year proportion of days 
covered (PDC) was 90.3%, and there were 795 (66.9%) 
adherent patients. The median PDC among patients with 
qPCR tests at 0, 1-2, and ≥3 milestones was 86.4%, 90.1%, 
and 93.1%, respectively (P < .01).

Measured a different way, those with optimal monitoring 
had 73.9% adherence vs 64.3% for those with less optimal 
monitoring. “Compared with less monitored patients, 
those with optimal qPCR monitoring were more adherent,” 
the authors wrote.

The Frederick A. DeLuca Foundation supported 
the research. ◆
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