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Ruth Fein: Hi everyone, thanks for joining us for this program in our series on myelofibrosis. 
That's of course, one of the myeloproliferative neoplasms, or MPNs. I'm Ruth Fein, I'm a health 
and science writer, and I'm also a patient advocate for Patient Power. I'm someone who's 
progressed as many of you know in the audience because we've been doing this series, 
progressed over the past three decades from ET, essential thrombocythemia, to PV, 
polycythemia vera, and now MF, or myelofibrosis. We're here today with Dr. Eunice Wang. 
She's chief of the leukemia service at Roswell Park Comprehensive Cancer Center. She's a 
practitioner and she also leads clinical research focused on the development of early-stage 
clinical trials for acute leukemias, such as AML and ALL, and also chronic blood conditions like 
myeloproliferative disorders, such as MPNs. Welcome Dr. Wang.

Dr. Wang: Thank you. I'm delighted to be here, and I'm honored to have the privilege to speak 
to this audience.

Ruth Fein: Thanks. Thanks for spending some time with us today. You're of course in Buffalo, 
New York, only a few hours from me, I'm in Saratoga Springs. And usually, the slogan here is 
“Saratoga is the Summer Place To Be,” but it's a bit different this year, given what's happening 
with the pandemic. So sadly, I'm staying away from our lovely, vibrant downtown. And we'll talk 
a little bit about COVID toward the end. 

Dr. Wang: Sure.

Ruth Fein: So let's get started. First, Dr. Wang, I know that you focus on the development of 
early-stage clinical trials. Tell us about what you're currently most excited about in your own 
laboratory.

Dr. Wang: Alright. So, we are really excited by the number of targeted oral therapies that are 
now being developed. Some of them targeting specific mutations and many of them that have 
efficacy in the myeloid cancers, such as myelofibrosis, ET and PV. One of the drugs that we're 
looking at in the lab is venetoclax (Venclexta), and that is an oral Bcl-2 inhibitor that we've used 
in the past for patients with leukemias, chronic lymphocytic leukemia, and most recently for 
acute myeloid leukemia. And now we've been seeing some efficacy for it in patients with 
myeloproliferative disorders. So, we've been studying that. 

We also are looking at inhibiting some of the pathways that drive myeloid diseases. We're 
looking at patients that have rearrangements in this gene called MLL and seeing whether 
there's targeted inhibitors that can synergize with that mechanism. In the past, we've looked at 
different JAK inhibitors, but our laboratory is really looking at taking targeted therapies from 
other cancers and bringing them into, repurposing them, for acute leukemias as well as myeloid 
malignancies. We're also working with another drug, a PARP inhibitor that is used for treatment 
of specific types of ovarian and breast cancers and adding that onto some targeted therapies for
the myeloproliferative disorders. So, a lot of interesting things out there, and I'm hopeful that 
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some of these novel agents, particularly these novel mechanisms and pills can make their way 
into the treatment of myeloproliferative diseases in the next few years.

Ruth Fein: Yeah, it's a hopeful time, isn't it? And you'll hear me say that a few times today. 
You're involved with what we call "translational research", what exactly does that mean? And 
specifically, what are you learning that people living with myelofibrosis and their loved ones 
might be encouraged to hear?

Dr. Wang: So translational research, it's something that everyone always talks about, but 
nobody really knows what it is. What I view as translational research is research that bridges 
kind of sitting in the laboratory and tinkering with cells and with mouse models and testing 
theories in those experimental systems and bridging what is happening there and what's 
happening in the clinic, where you're meeting a patient, you're telling them that they have 
myeloproliferative disorder, myelofibrosis and what are you going to do for them? So, I think of 
that translational thing as taking what I learned from the laboratory and applying it to designing a
new clinical trial or bringing something into the patients. I actually enjoy having that balance 
because I spend a lot of my time in the clinic, and a lot of times I get frustrated, patients don't do
well or they do well, but there's not enough that I can offer them, and they get frustrated, or they
have side effects.

So that can be enormously frustrating to me because I can't really help them. And then I go to 
the laboratory and I'm trying to discover new things that I could bring to them. On the other 
hand, when I spend too much time in the lab, these experiments don't work, you're dealing with 
cells and test tubes and mice, and it really doesn't seem to have any relevance to our actual 
lives. And that's when I enjoy going back to the clinic and being reminded, oh yes, it's not just 
the mouse that has splenomegaly, it's the patient that has splenomegaly and the two are 
interrelated. So, I think translational research allows us to make that transition back and forth. 
And I get different types of inspiration. I get inspired by my laboratory research which is 
probably bringing something totally new and unexpected to the world. And then I get inspired by
seeing the patients because I get reminded on a daily basis what you and other patients have 
been dealing with for so long. I don't necessarily walk in your shoes, but I'm inspired daily by the
struggles that you have and how I can improve your lives through what I'm doing. 

I also participate in clinical trials, which are very much in that juxtaposition between the 
laboratory and the clinic. The clinical trials are where we take our findings that happen in the 
science world, and we try to see whether they work in patients. So, when I started my journey 
here as an oncologist and I graduated from fellowship in 2003, which was almost 20 years ago, 
really the treatment of patients with myeloproliferative disorders is very, what we call, supportive
care. We did phlebotomy, which I actually characterize as a very medieval practice. I mean, 
patients are making too many blood cells and we're basically putting a big needle in them and 
draining it out. And if you look into the Middle Ages, you'll find pictures of them doing exactly 
that thing with patients oftentimes with those leeches or something like that. 

So, phlebotomy is what I think is medieval practice. Hydrea (hydroxurea), which we've had as 
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an agent to suppress people's blood counts also since the 1960s and '70s. And that was kind of 
where we were, transfusions for patients that had anemia. And now we are in a golden era 
where we started out with ruxolitinib, or Jakafi, being the first targeted agent. And many of my 
times in my academic practice, I was missing patients that had ET or PV or MF because many 
of them were being just the phlebotomized in the community. And then all of a sudden when we 
started having ruxolitinib and Jakafi, targeted JAK inhibitors, now patients started showing up at 
my door because they wanted access to the new JAK inhibitor. Then there was a resurgence 
and an older medicine, interferon, which we used many years ago and that has kind of made a 
resurgence. And now we have a whole array, we have probably half a dozen clinical trials for 
patients that have myeloproliferative disorders. For non-CML patients we have a number of 
phase one studies. Nobody was doing phase one studies in patients with myeloproliferative, 
nobody was really looking at these patients. And we now have more clinical trials coming down 
the pike. 

So, it's actually been a revelation, a sort of a whirlwind, we now have two different JAK inhibitors
approved. And we have novel agents that are proposing to maybe change the underlying 
biology of the disease. So, it's a very exciting time for me.

Ruth Fein: For all of us. And thank you for your work. Let's break this down for a minute. I'd like
to break down the treatments to smaller categories, particularly for our audience that's really 
interested in their own situations. What are we learning or you learning about treating patients 
differently? So, they may have one mutation or two or three mutations or none at all, and we're 
really talking about the promise of individualized medicine, right? It's no longer one-size-fits-all. 
What are we learning and how can you help us understand that?

Dr. Wang: So now more and more we're what we call mutational testing for patients that have 
myeloproliferative disorders. And we're determining that many of these patients have mutations 
in genes like AXL-1, calreticulin, Ca², in addition to JAK mutations. And the JAK mutations kind 
of opened the door, that was the first mutation that we found was really associated with 
myeloproliferative. Nowadays, when we do that mutational testing, we can get lots of different 
information. One information would be that some of the patients with myeloproliferative 
myelofibrosis, which is the most aggressive disease, might be eligible for allogeneic stem cell 
transplantation. Others that have particularly poor prognosis mutations might be more likely to 
be referred for those types of definitive therapies because we can kind of predict that they might
not do as well as patients that have other mutations. We've found that the JAK mutation, which 
is not present in everybody that has a myeloproliferative disorder, drives the underlying biology 
of the disease.

So whether you have a JAK mutation, or you don't have a JAK mutation, you can benefit from 
JAK inhibitors. And those are inhibitors that are targeting the underlying stem cell. So, when you
take a patient and you phlebotomize them, they have a stem cell that has become malignant 
and is over-producing too many red cells, for example. And your body just makes too many red 
cells, and they don't die off and they accumulate in your body. And if they accumulate to a 
certain level, then your blood is going to be too thick. It's going to be too full of red cells. It's 
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going to flow less slowly through your blood vessels. And what is that going to do? That's going 
to increase the risk that the blood is at some point going to clot in a blood vessel. Now, if that 
blood vessel is in your brain, that's a stroke. If it's in your heart, then the blood vessels that 
supply your heart, it could be a heart attack. If it's in a blood vessel that's in your leg, it could cut
off circulation in your leg. 

So, what happens in patients with myeloproliferative diseases for example, patients that have 
polycythemia, is they have issues with thrombosis or clotting in areas of their body where 
they're getting organ failure. Some of the therapies we use like phlebotomy or hydroxyurea are 
really targeted at reducing the red blood cell count. So, the fastest way to reduce the red blood 
cell count is to take it out. Other therapies like hydroxyurea are decreasing the amount of red 
cells being produced in your body and they're targeting the production. And then newer drugs 
like Jakafi or fedratinib (Inrebic), they're JAK inhibitors. They're targeting the specific mutation in
the stem cell that's driving the abnormal growth. So, you can see over time, we've gone from 
very non-specific treatments taking out blood, to suppressing everything in the bone marrow, to 
specifically targeting the mutation that is involved in these diseases.

Ruth Fein: Something you said that struck a chord with me, I started out with essential 
thrombocythemia, it became PV. No one ever with ET suggested phlebotomies, I always 
thought that, and I'm asking this for the audience not for myself, I always understood that the 
risk with ET, given high platelets, was clotting, which is what happened to me. But that was PV, 
it was not so much about clotting. And I'm hearing the opposite more and more, which I find 
very interesting. I just want you to confirm this, in both cases, ET and PV, before or even if they 
have not progressed to myelofibrosis, we're trying to reduce the number of cells to avoid 
clotting.

Dr. Wang: Yeah. So, it's actually a mixed picture. So, there's two points I'd like to make. One is 
these diseases, ET, PV, and myelofibrosis, they're a spectrum. In the past, we used to define 
these diseases based on clinical criteria. So, if your platelets were high, you were ET. If your red
cell count was high, you were PV. If your white count is high, you had potentially myelofibrosis. 
We've now learned that this is a spectrum, okay? People can have, now what we typically say is
they have myeloproliferative diseases. And a lot of times, when you look carefully at patients, 
they don't have just one cell elevated, they have, the platelets are elevated at some point, then 
over time, their red cell count becomes elevated. And then over time, those all progress to 
myelofibrosis. 

So, you in fact, over the course of your therapy, have had three different diagnoses, but your 
disease has been the same underlying myeloproliferative disease. You have a stem cell in your 
bone marrow, some points it's dysfunctional, and it makes too many red cells. Other times it's 
making too many platelets. Now it's gotten to the point where it's progressed and it's causing 
scarring in your bone marrow. And now you have a diagnosis of myelofibrosis, but that has 
been the same disease process over that entire period. So secondly, what happens? Well, 
people get increased red cells, white cells, and platelets. So, the red cells and the platelets are 
really problematic. I think the majority of our patients will be worried about cardiopulmonary 

 

https://patientpower.info/experts-share-primary-myelofibrosis-research-updates/
https://patientpower.info/assessing-cardiovascular-risk-in-essential-thrombocythemia/
https://patientpower.info/assessing-cardiovascular-risk-in-essential-thrombocythemia/


complications, problems with your heart and your lungs and clotting. So about two thirds of 
patients who have MPNs are going to have clotting as their main problem. However, a small 
percentage of patients, probably up to a third, are actually going to have increased bleeding. 
That doesn't make any sense. Why is that? Well, because the underlying problem is that the 
stem cell is making too many platelets and too many red cells, but because the stem cell is 
dysfunctional and has a mutation. In many cases, the cells that come out of that stem cell are 
also dysfunctional. They're not normal. They're not regular cells. Because they're not normal, 
they're abnormal cells, they can function abnormally.

So when they are increased, sometimes they cause a lot of clotting because that's the normal 
function of them. But in a percentage of cases, actually when they get up to that number, they 
can actually cause bleeding because they can create a bleeding disorder because they express 
abnormal proteins on their surface. So, the problem is that when you have somebody that has 
an underlying stem cell disorder, you can't predict what these abnormal cells are going to do. 
Majority of the patients, we still are more worried about thrombosis, but when I make a 
diagnosis of MPN, I often will test patients. I will do tests on their platelets to see whether they 
have any of those factors that might actually make them at higher risk for bleeding. And then I 
would treat them based on my findings. So, patients that have a higher risk of clotting, I would 
put on aspirin, and I would have them go to their doctor and have a very thorough 
cardiovascular workup. I might control their blood pressure. I might be aggressive about their 
lipid management to try to reduce their cardiovascular risk.

And somebody that I test and they have significant bleeding, I'm going to be concerned and I'm 
going to say before they go and have any surgery, I'm going to caution the surgeons that are 
performing the surgery, "This person, even though their platelets are a little bit high, they're 
actually at risk of bleeding. So, you might want to take some additional precautions." And 
somebody at risk for bleeding, I certainly wouldn't give them aspirin. And I wouldn't give them 
blood thinner necessarily before surgery because they're already anti-coagulated. So, I guess 
having that thorough workup and potentially in some cases, seeing a specialist to sort of tease 
out some of those recommendations can be really important. I've had patients bleed with MPN. 
I've had them clot.

Ruth Fein: Thank you, that is the best comprehensive explanation I've heard in a long time. 
And this is coming from somebody who has had both, a clot and a bleeding.

Dr. Wang: Yes. So that make sense to you now, right?

Ruth Fein: It always made sense to me, but I wanted you to share it and you did a great job. 
The analogy I've heard, which I think is brilliant, is think of it as a switch. Your bone marrow has 
a switch and there's no rhyme or reason necessarily that we know yet why that switch 
sometimes goes one way or the other, too many platelets, too many red cells, whatever it is. But
I also want to speak to something else that you mentioned, you bring up a point that I think is 
really important about us being advocates. So, when I went for surgery, I spoke to all of my 
doctors, the surgeons, everybody, and explained that I have what I have. And though it appears 

 



that I have too many platelets, I might also have bleeding issues. And of course, they didn't take
it seriously because they just looked at my high platelet count and said, "Oh no she's going to 
be fine. We have to worry about clots." So they did everything to protect me from clots and I had
a major bleed. 

So, I'm mentioning that because it brings us back to the advocacy for ourselves and the need to
see an MPN specialist, which thank you for mentioning. I want to ask you about something else,
we talked about MPNs, and we know that back in, I think it was 2008, the World Health 
Organization started calling them cancers, before that it was my myeloproliferative disease. And
you keep referring to it as disease, so I'd love to know is it that you don't think that it is a 
malignancy or is it arbitrary or is it in some cases yes and some cases, no?

Dr. Wang: So I do think it's a disease. And I think a lot of my patients are actually very confused
because they had a disease or a disorder, and then all of a sudden, they were told they had a 
cancer. I do think it is a cancer. I think we need to treat it as a cancer, but it's not an acute 
cancer that's going to be potentially immediately life-threatening. But it's a cancer that over time 
can lead to increased mortality and morbidity. So, I do, I try to refer to it as a myeloproliferative 
neoplasm, and I would characterize it. For my patients who said, "Oh my God, I had this for 10 
years. And now all of a sudden I have a cancer." It was always a cancer. We just didn't know as 
much about the biology. So, I think in some patients in the past, we used to think that this was 
"benign," like your surgeons, "Oh, your platelets are a little elevated, this has benign." Now that 
we have that scientific underpinning, we know that this is because of mutations and 
abnormalities in those stem cells, in the bone marrow, leading to this increased growth and 
overgrowth of cells. I think we're much more comfortable characterizing it as a cancer. However,
I think and just in general, people don't like to hear, be reminded all the time that they have a 
cancer. 

So, I think out of convention, we still do say, "Oh, it's a disorder. It's a disease." Because I think 
people don't like to be told, "Oh yeah, you have cancer." And it is a chronic thing, so it does 
require chronic maintenance. But I think the other important thing is if you recognize that this is 
a cancer, this is a malignancy, this isn't going to go away. This is something you're going to 
have for the rest of your life, I think in that mindset, you're also much more likely to go and seek 
a specialist in MPNs to treat your disease. Because if you have a cancer, you want to go to a 
cancer specialist. If you have a disorder or a syndrome, maybe you don't actually need a 
specialist. So, I think that other important point is to remind people, this is a cancer, and you 
probably should see a... Because everyone wants to see a cancer specialist. And so, I think that
change in terminology and the advent of all of these targeted therapies and clinical trials really 
has pushed people to more and more seek referrals at our academic medical center and 
allowed us to offer options for those patients.

Ruth Fein: Yeah. It's great to have that conversation because it's bittersweet, that big C word, 
isn't it? It scares people and it makes it more serious. And I would just add to that, not just 
seeing an oncologist, because so many of us do see our local great oncologist, but that doesn't 
mean they have much experience with MPNs as you do, right? And that's a big difference. I 

 



want to get back to some of the studies and research that's on the horizon. So, we hear the 
most about combination therapies as far as what's ahead of us and in the future and also in 
practice right now through clinical trials. So, are there new combination therapies on the horizon
that we may not have heard so much about yet?

Dr. Wang: Sure. So, I know that we have had JAK inhibitors. We have Jakafi or ruxolitinib, we 
have fedratinib. Those are inhibitors that block that abnormal JAK pathway that on many 
patients, up to 50% or more of patients, can be mutated. So those are used particularly for 
patients with myelofibrosis. And in the case of ruxolitinib, for patients that have polycythemia 
vera. However, those therapies, although they're extremely helpful, they can relieve symptoms, 
etc, they're not curative. So, the goal right now is to say, "Are there therapies that can target the 
underlying disease better?" So, one of those is venetoclax. Venetoclax is a Bcl-2 inhibitor, and it
inhibits this pathway, the Bcl-2 pathway is responsible for chemo resistance and for continued 
growth. So, if you're able to inhibit the Bcl-2 pathway, you may be able to not only suppress the 
growth, but also affect some of the underlying mechanisms of resistance of myeloid stem cells.

So there is a clinical trial now where they have used venetoclax in combination with another 
drug, azacitidine (Vidaza), which is used for patients who have a different type of myeloid 
diseases. And that particular combination can be useful. We've also seen trials where patients 
are getting venetoclax plus ruxolitinib to see whether it can enhance the activity. We've seen 
sort of other trials adding a drug called a PI3 kinase inhibitor. Many patients who are on 
ruxolitinib over many periods of time are going to develop resistance, and it's not going to work 
as well. So, there are trials that are adding drugs to the ruxolitinib to try to make it work better or
to restore response. So, if you've been on Jakafi for a very long time, but it's no longer doing as 
well as it did at the beginning, can you add a drug and try to restore sensitivity to the ruxolitinib?

There are newer drugs like targeting some of the epigenetics or underlying mechanisms of 
disease. There’re inhibitors called BET inhibitors that are looking at targeting sort of the DNA 
and how the DNA contributes to myeloproliferative diseases. There is a drug called imetelstat 
(GRN163L), which is inhibiting telomerase, which again is an enzyme that is upregulated and 
promotes continued growth of cells. And in studies imetelstat given as an IV can help a certain 
number of patients that have these diseases. And then there are newer drugs even that are 
really targeting, for example, the disease that you have, Ruth, which is myelofibrosis. So, 
myelofibrosis, the bone marrow is very scarred and fibrotic. And so, there are newer drugs that 
are looking at, can we target the scarring that happens? So, the stem cells are releasing things 
that make the microenvironment or the environment which the bone marrow is very, very 
scarred. And when the bone marrow gets very scarred like that, you can no longer make normal
blood cells in the bone marrow. 

So, patients then start making blood cells in their spleen and then their spleens get very 
enlarged and painful and swollen. And then you get systemic side effects, etc. So, if you could 
fix the fibrosis, if you could try to turn off that process in the bone marrow, then you could go 
back to making blood cells in the bone marrow, then your spleen might shrink, and then things 
might be more normalized. So, there are drugs that are specifically targeting that fibrosis 
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pathway. All of these drugs, and there's been a huge number of drugs coming out for this 
disease, are in clinical trials. And so, the other reason to seek out an MPN specialist is that they 
can offer you something more than your community doctor. They can offer you access to some 
of these new drugs. As I mentioned, when I first started my practice, we really didn't have any of
these new drugs, and I was just giving Hydrea and phlebotomy and transfusions. And then over 
the course of my time, the Jakafi got approved. Other drugs have gotten approved. And now 
everybody wants to get involved in these clinical trials because in the last several years, we've 
seen the field change. I've seen people's lives vastly improve. I've seen molecular mutations 
before we didn't even know that myelofibrosis was characterized by mutations. And a lot of that 
process has been driven by the patients.

Ruth Fein: You alluded to something I wanted to ask you about, which was the use of some of 
our older therapies, things like interferon. So, what about using some of these older drugs 
differently? Obviously Ropeginterferon is going to come up in the conversation. What about 
some of those older drugs, interferon and others?

Dr. Wang: So we found out that interferon which had really been used many, many years ago 
actually is a very effective drug. The difference with interferon is that it actually is a biological 
agent, and it can go into your bone marrow, and there are patients that can achieve complete 
remissions. A complete restoration of normal blood counts with treatment with interferon. Now 
we know that interferon is not tolerated by everybody. Many people can get psychological or 
mental illnesses, they get flu-like symptoms. So many of them can't tolerate it. Others just don't 
like injecting themselves constantly. So, we have also now decided that we need to apply our 
newer technology to some of our older drugs. And as we talked about, we now have longer 
acting, more potent interferons which you can inject much less frequently and get that same 
response. And we're hopeful that maybe they might be better tolerated. These are drugs that 
I've used successfully, for example, in younger patients, younger women who want to get 
pregnant and can't take hydroxyurea because that would impede the growth or the development
of their fetus. So, during pregnancy, you can't take a cytotoxic chemotherapy drug. So, using 
drugs like interferon can be helpful. It's more biological. Some people like the idea of not taking 
a toxic pill, but really just a growth factor, may be well tolerated and in certain circumstances 
can be advantageous. 

Ruth Fein: Thank you for that. So, we've been talking mostly about treatments and potentially 
new treatments. What about preventing MPNs? Is there anything in the lab or are there things in
the lab that you're seeing that you're really encouraged about preventing MPNs and also 
progressing from ET and PV to myelofibrosis?

Dr. Wang: So I think that we... It's actually quite fascinating. We think that what happens in 
patients, particularly in many patients, is that you might have the underlying mutation that leads 
to MPNs years before you even develop the actual disease. And so, for example, that JAK 
mutation has been detected even decades before patients actually present with a 
myeloproliferative neoplasm. And so, what can we do about that? I think that we're looking at 
that. Now that we have the ability to do genomic sequencing, is that something that we want to 
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be checking for? Is there anything we would do differently? I think that's a really intriguing area 
of development. Can we identify individuals maybe years or even decades before they develop 
MPNs, identify them and do something to intervene?

At the current time though, I think that's in its very early stages of research. I think that the more 
we learn about these diseases and their natural history, the more we can intervene. I think that 
there are very, very rare patients who have family members that can be identified early on. One 
of the things that we do when I have a patient that has a myeloproliferative neoplasm, because 
it is a cancer, is I do next-gen sequencing, which is looking at multiple different genes. One of 
the tests that I use for that is the FoundationOne Heme test. And again, that can identify 
mutations in the MPN that can be useful particularly in younger patients, because it gives you 
an idea of the prognosis. For example, patients who have a mutation in AXL-1 tend to have 
more aggressive disease over time. So, patients who have that mutation, I might send for a 
bone marrow transplant, a consultation earlier, rather than later. The current time for a disease 
like myelofibrosis, Ruth, and you know this, it's not a curative. The only curative strategy that we
have for myelofibrosis is really to undergo a stem cell transplantation. 

However, if you can live 10, 20, 30 years with your myelofibrosis, if you have a low-risk disease,
you don't necessarily want to go have an organ transplant. However, if we would say to you, 
"Well, this is going to be more aggressive in your situation." The presence of some of those 
mutations can allow us to potentially advocate for different therapy than we would in somebody 
else. Some of those mutations we're looking at targeting those mutations. Some of the 
mutations that have been found by FoundationOne Heme include IDH mutations. Now, we don't
know what the IDH mutations are doing in those diseases, but we do know that in other cancers
like acute myeloid leukemia, we have IDH inhibitors. So would that potentially down the line be 
an option for these patients?

If patients have a JAK mutation, we think that that is diagnostic of the disease. And that is 
helpful in sometimes determining whether somebody has a cancer, or they might have elevated 
hemoglobin for another reason than they don't actually have a cancer. So having the 
FoundationOne treatment, the test results in the next-gen sequencing can help us guide the 
larger care of these patients. These are patients that many of them are going to have their 
disease for many, many years. And so better characterizing, better at being able to predict and 
be able to determine whether somebody might be eligible for targeted therapies over the next 1,
3, 5, 7, 10 years, I think is going to be really valuable.

Ruth Fein: You might've addressed this a little bit, but does that also change the way you 
approach certain groups of patients once you have that information, for instance away from the 
wait and see and some magic drugs in your lab that you might use sooner? 

Dr. Wang: Yeah. So, if we have patients that have more aggressive disease, generally what I 
would do if they're younger patients, I would send them sooner rather than later for a bone 
marrow transplant consult. Doing an organ transplant requires months of planning. So, the 
sooner you can get in and get that discussion done and start that process if that's something 
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that you need, the better. And other patients that have less aggressive disease, I might just say,
"We're just going to watch and wait." However, am I going to see the patient once a year? Am I 
going to see them twice a year? Am I going to see them every month? Sometimes the 
mutations can tell us if their disease is going to be a little bit more aggressive or not. So, I might 
also schedule the frequency of their visits a little differently if I know that they're kind of a higher 
risk of developing more accelerated disease and in a shorter period of time. And some of that is 
based on the mutation testing.

Ruth Fein: So I'm going to push back on that just a little bit. Is there anything in the lab, in your 
magic closet as I said, that you think you, and I'm saying you, I mean specialists, might start to 
treat people earlier, that you wouldn't have before. So aside from stem cell transplantation, 
which we know there are many practitioners, like yourself, who are starting to look at that for 
younger patients, but what about pharmacologically starting some things a little bit earlier?

Dr. Wang: I think that would be great. I mean, I think that what we're looking at is is there 
vitamins that we could take or is there over-the-counter things that could help change the 
progression of the disease that are relatively non-toxic? Right now, pharmacologically, there 
isn't a lot out there. And we have to balance that against the fact that this is a chronic disease. 
So, this is not something that you can take six months of pills for, and the disease is going to go 
away. And that's a great thing, I'd love to have anything… I think the issue is when we start 
looking at some of those drugs, we have to carefully balance the side effects of some of those 
medicines against what is the benefit. So, if patients are very early in the process and they're 
not requiring that much treatment, are we improving their quality of life by starting them on a 
pharmacologic agent or not?

So I think those are great questions. Those are great initiatives. It's hard to know sometimes. 
Some of our patients that have myeloproliferative neoplasms, they can live, like you have, for 30
years with the disease. Others will have their disease progress within a few years. So right now,
most of the research to be honest, has really been focused on the patients that are going to 
progress in the next few years. I don't know that we've done a lot in the patients that are going 
to progress over a longer period of time other than looking at less toxic therapies, less toxic 
interferons, less toxic JAK inhibitors and then gradually adding something if those don't work.

Ruth Fein: And also, as you said, understanding the molecular nature of a patient will help you 
make those determinations. So, let's talk about what's unfortunately, again, front and center for 
our audience. And that's of course COVID-19. We only have a couple of minutes left, but what 
is your experience been with your myelofibrosis patients? So, if we're vaccinated and we get the
virus, what would you expect about the severity? And I know there are no answers, but I'm 
asking, in your own experience, what are you seeing with myelofibrosis patients?

Dr. Wang: So my own experience is that we think hypothetically that patients that have 
myelofibrosis and other myeloproliferative cancers are going to be at higher risk to have 
infectious complications and more severe responses to the COVID infection if they do get them. 
Why do I say that? I say that because just as we talked about earlier, that patients with 
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myeloproliferative neoplasms are going to have dysfunctional red cells and dysfunctional 
platelets that could bleed and/or clot. That dysfunction is not restricted just to those two 
lineages. Your white cells are also potentially dysfunctional. Your white cells, your T cells, your 
B cells, your neutrophils, those is your immune system. So just like we said, dysfunctional 
platelets, dysfunctional red cells, we think dysfunctional white cells. So even if your white cell 
count is normal, those may not be normal healthy cells capable of defending yourself against 
COVID-19.

The other thing to keep in mind is that the most common agent that we use to treat 
polycythemia and myelofibrosis in the more advanced stage is a JAK inhibitor like Jakafi, 
ruxolitinib, fedratinib. The JAK inhibitors inhibit other pathways. And the JAK pathway is also 
very important for normal immune function. So, when you take a JAK inhibitor, you're not only 
inhibiting the pathways that drive your myeloproliferative neoplasm, you're also potentially 
impeding pathways that lead to normal immune function. These JAK inhibitors actually are also 
being used for patients that have autoimmune diseases. So JAK inhibitors can suppress 
autoimmune diseases. They can also suppress normal immune responses. So, patients on JAK 
inhibitors, we think, are at higher risk to develop really weird what we call "opportunistic immune
infections." They're at risk to develop a risk for increased risk of herpes. That's a weird infection.
Why would you get that? They can get increased risk of tuberculosis, fungal infections, and 
that's because the JAK inhibitors suppresses parts of their immune system, and their immune 
function is not normal. 

In that setting, I would think that they're going to be at higher risk to get COVID. We are 
currently studying whether patients with myeloproliferative neoplasms and those on JAK 
inhibitors particularly are going to have less of a response to the COVID-19 vaccines. There's a 
lot of things in the news about immunocompromised patients, patients with blood cancers not 
getting 97% immunity after two shots, potentially getting as low as 30-50% immunity. There's 
talk about patients with blood cancers getting a booster shot because they need that additional 
immune stimulation. And I think that we all need to be very careful, watch the news and follow 
the literature to see whether booster shots are going to be available. And currently, I'm advising 
all of my patients, even the vaccinated ones, to wear your mask indoors and to keep that social 
distancing, because you're going to be at higher risk.

Ruth Fein: And just to add to that, tell your family and friends, which is in some cases the 
biggest challenge, because people around us in some cases have let their guard down. And we 
may not be letting our guard down, but we may be around people who are, so it's a good 
reminder. Thank you for -

Dr. Wang: That's a great point Ruth. I have a 15-year-old son and he doesn't want to wear his 
mask, he just says, "I just don't want to wear it." And I say to him, "You got to wear it around me 
because I am not going to expose my patients." There's a lot of mask fatigue. I get that. And 
you're exactly right. Tell your friends and family get vaccinated if possible, and to maintain 
because they're going to be the ones bringing that delta virus variant or whatever into your 
house.
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Ruth Fein: Yeah, exactly. So, before we sign off, I'm ending each of the programs in this series 
with the same question about how we change the conversation that is around myelofibrosis. As 
we know, there's a lot of hope. We've talked about some of it today that wasn't there just a few 
years ago. And Dr. Wang, how does that translate to more hopeful conversations with your 
patients? So, in other words, what can you say to them today that perhaps you, or we know you 
couldn't have said just a few years ago?

Dr. Wang: I said, this is an era of hope for patients with myeloproliferative neoplasms. We have 
options. We have targeted therapies. We have growth factors. We have newer technologies for 
bone marrow transplant. We have clinical trials. We have a whole slew of novel targeted agents,
telomerase inhibitors, anti-fibrosis agents, Bcl-2 inhibitors, PI3 kinase inhibitors, clinical trials. 
This is really an era of growth and opportunity for us. And that's really been fueled by all of the 
scientific understanding of the disease and the mutational. So, this is the opportunity to think 
about looking at the future, “Can we make this a curable disease? Can we make this a chronic 
disease that people can live out their normal lifespan?” We have seen that with chronic myeloid 
leukemia. In the span of our lifetime, we've seen chronic myeloid leukemia come from a deadly 
disease that everybody died to a cancer that many people live normal lives and die of 
something else. That's what I see coming down the pike for myeloproliferative. We have a lot of 
agents. I see a lot of hope that we're going to see the same progress in myeloproliferative 
neoplasms that we've seen in CML. And the best way to guarantee that you are able to enjoy 
the longest survival and get the best care is really to seek out a hematologist or an oncologist 
that's an MPN specialist that can make all of this current knowledge and developments 
available to you. 

Ruth Fein: Thanks so much. Our special guest today, Dr. Eunice Wang of Roswell Park. To our
audience, thanks so much for joining us for this Answers Now program. I hope you've learned 
something today, something new. And if it sparks questions, new questions or renewed 
questions, write them down. I encourage you to bring them with you the next time you see your 
doctor. We certainly know that nothing about MPNs or myelofibrosis is at all certain, but what 
we do know is that we're usually our best advocates. So, ask every question and don't be 
hesitant to push back a little bit harder if you don't get a complete answer. And I'll just put one 
more tick up there for making sure you see an MPN specialist. 

And for those of you who aren't near a major medical center and an MPN specialist – I'm 
fortunate enough to be three hours away from New York – for those of you who aren't, all the 
specialists I know are doing tele-visits with people who are further away. And that means they'll 
coordinate with your community physician and that's a really, really wonderful mix. So ultimately,
good dialogue with your care team is the answer to improving the quality of our lives. One more 
note, Patient Power is piloting a new clinical trial finder tool. Details are in the MPN newsletters, 
which if you're not already receiving, you can go to patientpower.info to subscribe. You can 
keep up to date with Patient Power on Facebook, on Twitter, and on Instagram as well. Let's 
see. So, there's also information in the same place about webinars that are up and coming in 
this series and some older ones that you can watch if you missed. That's all from here on this 
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beautiful summer day in upstate New York. Take care, be well, and remember that knowledge 
can be the best medicine of all.
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