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Spotting some red and green flags in a subset of AML patients 

 
On the prickly issues facing the Menin inhibitors 
 
By: Sally Church, PhD @MaverickNY 

In the battle of the Menin inhibitors in advanced AML, it's all too easy to forget we are currently 
looking at early dose escalation data in the rush to declare one company is a winner or a loser in 
the category. 

I repeat the same thing every time this happens – the goals of any phase 1 trial are nearly always 
the same, namely safety, MTD, DLTs, and the establishment of the recommended phase 2 dose 
(RP2D). 

Anything else is incidental, including initials signs of activity. 
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This is precisely what phase 2 trials are for based on a selected dose where responses have been 
observed without too many serious adverse events. 

Despite this obvious caveat, people will look at results and make conclusions based on skimpy 
data. 

Here we highlight some important subtleties, nuances, and caveats to think about as the clinical 
development plans move forward for both Syndax and Kura Oncology.  Of course, there are 
other competitors always snapping at their heels, so don't make the obvious mistake of assuming 
it's an either / or situation at play... 

Background 
For readers new to this niche we have covered the Menin inhibitors a few times over the last 
couple of years: 

• The emerging Menin inhibitor landscape 
• Early look at Kura’s KO–539 
• Syndax SNDX–5613 preclinical data at AACR20 
• Expert interview on Syndax’s SNDX–5613 
• ASH 2020 review of Kura and Syndax initial data 
• Daiichi Sankyo’s Menin inhibitor 
• Update on Biomea Fusion’s BMF–219 

There were two companies presenting new data on their Menin inhibitors at ASH this year – 
Kura Oncology and Syndax – so let’s take a look at their progress in alphabetical order. 

N.B.: I’m not going to review the data in extensive detail since this information can be quickly 
gleaned from the slide decks (links provided in relevant sections); rather we’re going to explain 
some of the nuances and subtleties to watch out for in the context of where the two biotechs are 
heading… 

1) Kura Oncology – ziftomenib 
KO–539 is now known as ziftomenib. Kura Oncology have been developing their Menin 
inhibitor as part of the FDA’s Project Optimus program, the purpose of which is described 
succinctly: 

“… an initiative to reform the dose optimization and dose selection paradigm in 
oncology drug development. Too often, the current paradigm for dose selection—based 
on cytotoxic chemotherapeutics—leads to doses and schedules of molecularly targeted 
therapies that are inadequately characterized before initiating registration trials.” 

“Poorly characterized dose and schedule may lead to selection of a dose that provides 
more toxicity without additional efficacy, severe toxicities that require a high rate of dose 
reductions, intolerable toxicities that lead to premature discontinuation and missed 
opportunity for continued benefit from the drug, and potentially persistent or irreversible 
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toxicities that limit the options for receiving benefit of subsequent therapies—to name a 
few examples.” 

FDA have long been aware that companies often try to push for the maximum dose for approval 
in order to squeeze as much efficacy as possible out of single agent trials, only to come a cropper 
in combinations.  In the latter finessing the therapeutic window requires some skill in optimising 
the balance for both agents in terms of tolerability and activity. 

Essentially, this is an early collaborative process between FDA and the sponsors, which in turn 
may well smooth the route the approval. FDA have published their thoughts in the NEJM for 
anyone interested in reading further. This is a program I’m a big fan of because writing about 
successful drug development done well is a lot more satisfying than grumbling about where 
companies went wrong, and how opportunities were missed! 

a) Phase 1 dose escalation data 

Link to KOMET–001 slides 

https://kuraoncology.com/wp-content/uploads/ASH-2022_Ziftomenib_16-Nov-2022_FINAL.pdf 

We received a few questions on the main DLT reported in the Kura trial i.e. differentiation 
syndrome. Is it a big issue for oncologists? 

We’ve seen differentiation syndrome (DS) before in hematologic malignancies so it’s not new. I 
found my old notes from prior discussions in the ASH poster halls when this occurred with the 
Agios IDH inhibitors: 

Community HemOnc 1: “We’ve seen differentiation syndrome before with ATRA in 
APL. It’s not really a problem, knowing it can occur you just have to monitor for it.” 

Community Hem Onc 2: “I refer all my AML patients to the tertiary centre where they 
have the expertise to handle them. I have far too many myeloma and CLL patients to 
manage, so acute leukemias are not something we generally handle. Even if I suspect 
them of being transplant ineligible then I refer them. I have seen DS rarely and give them 
dexamethasone then promptly send to the transplant centre for further review.” 

Community HemOnc 1: “Yes I do too, time is of critical essence for these patients! The 
transplant team decides if they are eligible for HSCT, assesses the differential subset on 
their biopsy for treatment, and if DS does occur, I noticed they tend to treat with 
dexamethasone. If they have AML with IDH1/2 or FLT3 mutations or PML they often 
send them back to us with instructions on how to monitor them, which includes watching 
for differentiation syndrome. I’ve noticed it often begins with an innocuous cough, so we 
tell the patient to call us if they get one that leads to fever and doesn’t go away.” 
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Here’s a top line snapshot of the ziftomenib safety profile presented by Dr Erba at the Kura 
investor event: 

 
Source: Kura Oncology ASH22 investor event 

I was curious about the fever mentioned by the oncologist above – it doesn’t always occur or 
lead to febrile neutropenia on ziftomenib. Meanwhile Kura observed Grade 3 events at the RP2D 
in both subsets: 
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Source: Kura Oncology ASH22 investor event 

Note some of these patients still responded well to therapy and the DS was associated with 
EMD, which tends to confer a higher disease burden. This reminds me of the early venetoclax 
studies where they observed more serious TLS in those patients with bulky disease. What it 
means is patients with more advanced AML may need to be monitored more carefully than those 
with a lower burden. 

Note some of these patients still responded well to therapy and the DS was associated with 
EMD, which tends to confer a higher disease burden. This reminds me of the early venetoclax 
studies where they observed more serious TLS in those patients with bulky disease. What it 
means is patients with more advanced AML may need to be monitored more carefully than those 
with a lower burden. 

Moving on, what about the preliminary activity?  As part of the Project Optimus program, 
600mg was chosen in conjunction with FDA as the RP2D with the following activity observed: 
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Source: Kura Oncology ASH22 investor event 

You can see the durability of the responses at different dose levels indicated in the swimmer plot 
below where there is much clearer evidence in the NPM1mt and KMT2A-rearrangement subsets 
than in other genetic subtypes: 

 
Source: Dr Erba/Kura at ASH22 
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Now notice the pale orange bars indicating stable disease – I can imagine a few people thinking, 
“Oh well I guess the drug isn’t as effective as we might have liked” or something along these 
lines because SD is classified as a non-response in acute leukemia. In this context though, what 
does it actually mean? 

Take a look at the case study example shared by Drs Erba and Wang at the investor event: 

 
Source: Kura Oncology investor event 

Now we can see on the left many dark spots indicating the presence of extensive extra medullary 
disease, while on the right we can also see how much has been cleared up although a few 
patches remain, which is why it does not qualify as a PR.  In the context of refractory AML with 
seven prior therapies this is quite an improvement after just 2 cycles of therapy. 

The EMD patients with more severe disease are those who might benefit from a regimen 
approach, especially if venetoclax and/or azacytidine were administered to reduce the disease 
burden via apoptosis. This approach may allow the Menin inhibitor to work more effectively. For 
those patients with less extensive EMD, less might very well be more, so having single agent 
activity could be sufficient in those particular cases. 

What sort of combination partners might be appropriate beyond the standard of care agents in 
AML such as venetoclax plus azacytidine?  To find out we can now look at the preclinical data 
presented in New Orleans. 
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b) Preclinical data 

Link to preclinical poster. 

https://kuraoncology.com/wp-content/uploads/2770_Rausch-poster_ASH-2022.pdf 

  
Dr Francis Burrows Source: Kura Oncology 

There was a really nice drug screen performed by several labs in Germany and US (Dana 
Farber), along with Kura’s research team headed by Dr Francis Burrows (above). They explored 
which kind of agents ziftomenib might potentially synergise with in order to determine likely 
avenues for combination strategies in the clinic. 

While the front line standard of care (venetoclax plus azacytidine) involves apoptosis via BCL2 
and chemotherapy, there were also other mechanisms identified relating to apoptosis and cell 
cycle (AKT, CDK4/6) showing up. 

Targeting apoptosis via BCL2 inhibition is the most obvious and intuitive approach in this 
setting yet is important to explore other agents as well. In this case, there were a few surprises in 
store, namely epigenetic chromatin regulation (PRMT5 and LSD1 inhibitors), as well as DNA 
damage agents (PARP and Wee1 inhibitors). Many of the compounds in these categories have 
worked best in situations where the relationship is synthetic lethal, so I will be curious to see if 
this turns out to be case here too: 
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Source: Kura Oncology 

The current dual PARP1/2 inhibitors such as olaparib and talazoparib have been more 
challenging than expected to combine in solid tumours given their impact on myelosuppression. 
Normally this not be a welcome feature in leukemic studies. I had been wondering if we would 
need to wait for AstraZeneca’s selective PARP1 inhibitor AZD5350 for such a combination to be 
evaluated. 

It turns out for NPM1-m patients, however, ziftomenib was determined to be non-
myelosuppressive with quick count recoveries and evolution to full CRs. This was a nice surprise 
and what it means is that it might not preclude a Menin/PARP inhibitor combination after all. 
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c) Next Steps 

Now that the RP2D has been established along with initial safety and activity, Kura Oncology 
will be pursuing the next phase of the clinical development plan focusing on combinations with 
standard of care regimens in different settings, as shown below: 

 
Source: Kura Oncology ASH investor event 

Notice the gilteritinib combination planned in NPM1mt R/R AML. This is an important trial 
because FLT3-ITD and NPM1 mutations often co-occur in patients with AML. There has been 
some confusion in this subset with a number of people suggesting gilteritinib has activity in 
NPM1mt disease. To clarify, it does not. Where there is activity – perhaps as much as 50% ORR 
– it is the FLT3-ITD mutations gilteritinib is targeting. 

Hematology oncologists rarely see advanced AML patients with single mutations and various 
permutations can arise in conjunction with each other, although targeted therapies were often 
only available for some of them. This is why a dual targeting approach in this setting is a good 
thing because now we can target both FLT3 and NPM1 mutations in a new experimental 
regimen for those patients affected, which could lead to improved survival over either alone. 

The preclinical drug screen discussed above also provides pertinent information for potential 
future combinations to take place. Some of these make take some time to set up if collaborations 
and partnerships with other companies are necessary. 

What I liked: The evidence of activity in clearing a fair amount of EMD was reassuring and 
augers well for a future combination strategy where debulking may help further while reducing 
the risk of SAEs. The other point to note was activity was observed even in patients who had 
received prior FLT3 inhibitors (see slide below), which should pave the way for a combination 
study in those patients with both mutations. 

What I disliked: Not so much disliked, but while the phase 1a portion of the study contained 30 
patients and phase 1b 26 subjects evaluable, it would have been nice to see a few more of them 
in the latter cohort. 
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Comment: Overall there is enough evidence on the safety and tolerability front to justify going 
forward with additional studies, both as a single agent and also in combination. Choosing an 
active dose (600mg) well below the maximum 1000mg evaluated in the dose escalation cohort 
gives considerable flexibility in terms of managing the therapeutic window with combinations. 
All too often companies try to sail much closer to the MTD wind and struggle later on. Given the 
aggressiveness of relapsed/refractory AML, combination regimens make much more sense than 
single agent therapy. 

 
Source: Kura Oncology ASH22 Investor event 

2) Syndax - revumenib 
SNDX–5613 is now known as revumenib. Syndax are promoting their menin inhibitor as the 
“first- and best-in-class treatment” – while they may well be first to market having started their 
trials earlier, it’s unclear if they will be the best agent in this class, which we will discuss in due 
course. I've been a big fan of the company for a while now since the preclinical data for their 
selective HDAC inhibitor, entinostat, in breast and lung cancers looked intriguing, although this 
project seems to have largely been abandoned following mixed results in clinical trials. 

At ASH this year, Dr Ghayas Issa (MD Anderson) presented the updated data from two different 
revumenib cohorts – the first being the dose escalation portion of the trial and the second a 
separate cohort exploring what happened to the patients who achieved a CR and were eligible to 
receive a transplant. 

a) Phase 1 clinical data 

Link to AUGMENT–101 slides. 

https://syndax.com/wp-content/uploads/2022/12/ASH_2022_Issa_AUGMENT-101-P1-
Update_FINAL_to-post.pdf 
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Here’s the top line summary of the dose escalation trial, which Syndax included in their investor 
presentation at ASH: 

 
Source: Syndax Corporate Presentation December 2022 

A couple of key points stood out: 

• The MTD and the RP2D were determined. 
• MRD status was determined locally rather than by central review. 
• ORR of 53% (32/60) was observed on an ITT basis, despite a median 4 prior lines of 

therapy. 
• An overall CRc MRD negativity rate of 30% (18/60) in a refractory AML population is 

respectable. 
• The median duration of CR/CRh response was 9.1 months. 

The key DLT reported by Syndax remained QTc prolongation, which usually requires stoppage 
of the therapy and discontinuation. In this latest update 13% were observed at Grade 3 or higher. 
In contrast, none were reported in the Kura study. 

Not included in this slide was a dozen eligible people proceeded to HSCT, 10 of whom were 
MRD negative. 

b) What happened to the patients who went onto to transplant? 

Link to presentation on SCT cohort 

https://syndax.com/wp-content/uploads/2022/12/ASH_2022_Issa_AUGMENT-101-
PostTransplant_FINAL_to-post.pdf 
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This important question was answered in a separate presentation by Dr Issa. Twelve people 
proceeded to HSCT after initial treatment with revumenib. Of these, nine were in remission, two 
relapsed, and one died. In addition, three patients went on to receive revumenib as maintenance 
therapy: 

• 1 post HSCT 
• 1 after nonmyeloablative stem cell boost 
• 1 after subsequent therapy and a 3rd HSCT 

It wasn’t clear why different strategies were sought in each case. You can see the progress of the 
transplanted patients in the swimmer plot below: 

  
 
Source: Dr Issa/Syndax at ASH22 

The dotted lines indicate time after revumenib and post SCT, which look quite encouraging even 
in such a small cohort. What we don’t know is what was different about the two people who 
relapsed despite being MRD negative prior to transplant, including one who had a full CR? 

Overall after one year or more, one-third were still in remission. Two additional patients were 
also treated under compassionate use with revumenib maintenance post HSCT or stem cell boost 
and continue in remission for more than a year. 
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c) Next Steps 

In their ASH investor presentation, Syndax unveiled their updated clinical program with standard 
of care combinations including chemotherapy being pursued in AML, as shown below: 

 
Source: Syndax Corporate Presentation December 2022 

Notice their program is much smaller overall compared to Kura’s. I’m not saying either is right 
or wrong here, just pointing out the difference in size and scope. 
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What was a surprise was the intriguing decision to run a solid tumour trial in MSS CRC: 

 
Source: Syndax Corporate Presentation December 2022 

It's almost as if every company goes wild eyed at the modest ORR seen with Lonsurf or Stivarga 
and thinks, 'oh that should be a shoo-in to beat,' except they are not, similarly with sorafenib in 
HCC for many years! 

Is there any evidence for NPM1 playing a role in this setting? A new preclinical paper earlier this 
year offered some support for the unusual idea: 

“The role of NPM1 in promoting the proliferation of colorectal cancer, which may be 
accomplished by CBX3 promoting the expression of the antioxidant protein PRDX6 and 
thus inhibiting intracellular ROS levels. NPM1 and PRDX6 are potential colorectal 
cancer therapeutic targets.” 

There’s an important caveat embedded in the paper, however: 

“Despite the lack of evidence of NPM1 mutations in solid tumors, wild-type NPM1 is 
overexpressed in a variety of tumors.” 

Ah but overexpression is frequently a prognostic marker rather than an oncogenic target per 
se.  In addition, if wild type rather than mutant NPM1 is the valid target, unless revumenib hits 
both then this could be a futile and expensive endeavour. We’ll have to wait and see what 
happens. 
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What I liked: With nine of the 12 SCT patients still in remission, it does illustrate a nice story 
whereby a small molecule can be given as refractory therapy and acts as a bridge to transplant, 
which can be curative. If they hadn’t received the Menin inhibitor then presumably, they may 
well have passed away. Achieving MRD-negativity at this advanced stage in their treatment is an 
excellent result and should reduce the disease burden going into transplant. 

What I disliked: First off, the data cut-off for both the clinical results were from March 2022, 
why no updated analysis for the ASH presentation?  This is a tad lazy and leaves us wondering if 
the durability was impacted in the meantime. Did some of the ongoing responses turn into 
disease progression during this time? 

Secondly, QTc prolongations are rarely well received and often require additional monitoring, 
which can hamper uptake down the road especially if a competitor's agent is free of the 
symptom. A bigger question for me was were Syndax a bit footloose and fancy free with their 
efficacy calculations in order to appear a little bit better? I’m always a bit wary when companies 
try the select cherry picking route in a dose escalation trial. Suppose the MTD is reached and a 
dose is selected below the maximum… if you are going to quote the activity then normally, we 
would expect to see the percentages ‘at RP2D and above’ on an ITT basis. 

Here though, they have specifically stated at the RP2D, yet some patients received the 226mg 
dose since the schema below clearly illustrates the 163mg dose afterwards, presumably because 
226mg was not well tolerated. What happened to these patients – enquiring minds want to know? 
If they reduced their dose to 163mg then should they be included in the analysis? It’s not clear 
from any of the tables or the swimmer plot who received what and what their responses are. 
There’s a possibility those patients receiving the 226mg dose did not respond, in which case it 
might be seen as somewhat of an inconvenience truth. They also do not appear to have been 
included in the denominator, which would then boost the CR/CRh rate artificially higher than it 
really is. Caveat emptor. 

 
Source: Syndax 
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Meanwhile notice there are 14 NPM1mt patients in the swimmer plot below, but only 11 were 
included in the denominator for the activity analysis; what happened to the other three and why 
were they excluded? 

 
Source: Syndax Corporate Presentation December 2022 

Comment: One of the key aspects of AML to watch out for is the CR rate. The main goal of any 
therapy in AML is to get people to CR and then try to keep them there as long as possible. The 
problem is, most patients on monotherapy of any kind will relapse sooner rather than later. While 
Syndax look like being first past the approval post, assuming the phase 2 trial is successful, they 
have a much more limited combination program than Kura, which may hamper them down the 
road. Just as we now use ven/aza in the front line setting, the key question is going to be how the 
Menin inhibitors will fit in with different regimens as they move up in earlier lines of treatment. 
Sometimes less is more in the long run. 
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Additional Commentary  
It’s far too early to say which of these Menin inhibitors might turn out to be the ‘best’ in class 
agent based on dose escalation studies. We really need to see what happens in the phase 2 trials 
at the RP2D with more patients and longer follow-up before we rush to make any judgments. It’s 
hard to assess which one has the most potential on the basis of data presented at ASH, although 
both companies have delineated their next steps and strategies clearly. 

I will say this though – it’s easy to forget or perhaps not even realise just how aggressive 
refractory acute leukemias are, no matter which subset we're talking about. My own lesson was 
learned on imatinib, where we all became quite excited to hear the first X patients with Ph+ blast 
crisis CML, acute ALL or AML had responded, only to learn a month later they had all 
unfortunately progressed.  Yet here we are, two decades on and now we have two active drugs 
against different subsets in refractory AML with longer duration of therapy than we saw. It is 
heartening to see and no mean feat, quite a luxury to have in retrospect. 

Someone asked me whether it’s a sign of weakness to talk about needing combination trials, 
while another asked does it matter if one (company) pursues SCT and the other combinations? 

No, because in the real world this is what will happen naturally.  No single agent has yet to result 
in durable curative remissions in AML. Transplanters transplant whenever possible – it’s what 
they do – yet not every patient will be eligible or will wish to pursue this approach. 

Indeed, Kura aren’t the only ones seeking to explore sensible combinations. Syndax have an arm 
in the LLS BEAT-AML trial in the frontline setting with the standard of care doublet, venetoclax 
plus azacytidine. 

If we want to improve outcomes and reduce the propensity for emergent resistant clones, then 
combinations will always key in the non-transplant eligible population precisely because AML is 
a tough and very aggressive disease. In some respect it’s the equivalent of pancreatic cancer for 
hematologic malignancies. 

To further illustrate the sensibility of a combinatorial approach, consider Janssen have already 
opened a dose finding combination trial in AML combining their Menin inhibitor with 
venetoclax and azacytidine. This strategy is much more consistent in acute leukemias than many 
observers may realise. While all the attention has been on Syndax and Kura, Janssen have been 
aggressive and successful in developing their oncology pipeline of late. 

For now, I think it’s great we have two active agents for NPMmt and KMT2A/MLL-rearranged 
AML with a few more compounds coming along further behind from Janssen (JNJ–75276617) 
and others to keep an eye on. Incidentally, Janssen also have a PRMT5 inhibitor (JNJ–
64619178), which we covered here along with the GSK compound. It will be interesting to see if 
they also go for a combination with their Menin inhibitor down the road. 

Another question we received from a reader was whether the commercial opportunity for these 
agents in NPM1 mutant AML was likely to be a small one? Well, consider these mutations occur 
in approx. 30% of AML alone, giving approx. 6,000 patients in the US each year and probably a 
similar number in Europe. When we consider there were only ~4,500 CML patients in the US at 
the time of the imatinib launch and several of the drugs in that market went on to become billion 
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dollar blockbusters, I wouldn’t dismiss this as ‘small’ or ‘niche’. Much will depend on how long 
patients end up receiving therapy for and whether they eventually garner approval in the first line 
setting after SCT where maintenance therapy is likely to be given for longer than in the 
relapsed/refractory situation. 

In the meantime, all eyes will likely remain on Kura and Syndax as they move forward with the 
next phase of their clinical plans and new trials evaluating combinations at the RP2D. 

The best is yet to come in this class of anti-cancer agents. 
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