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TB: Hi, my name’s Todd Bauer. I’m a Senior
Investigator at Sarah Cannon Research Institute
and a partner at Tennessee Oncology in

Nashville. I appreciate the time to meet with
you this morning, Erin, and I’m looking forward
to this conversation we’re going to have.

EB: Yes, I’m excited to chat this morning. My
name is Erin Bertino, I’m an academic thoracic
medical oncologist, and I work at the Ohio State
University. This morning Todd and I are plan-
ning to go ahead and discuss the practical
management of some of the adverse events we
see associated with lorlatinib.

Our plan is to cover several topics, including
some of the unmet needs in patients with
anaplastic lymphoma kinase (ALK)-positive
lung cancer, the development of lorlatinib, and
how we’re using it in clinical practice, as well as
looking at how we manage some of the com-
mon adverse events, particularly central ner-
vous system (CNS) toxicity and hyperlipidemia,
that we see a lot in the clinic and are really of
interest to clinicians.

Todd, do you want to give us some back-
ground on what you see as the unmet needs in
patients with ALK-positive lung cancer and how
lorlatinib fits in that landscape?

TB: Yes, that’s a great question, and I think
that it helps to go back and look a bit further
back at the history of treating ALK-positive lung
cancer, to really understand why there could be
possibly an unmet need with so many drugs on
the market.

We know that first-generation ALK tyrosine
kinase inhibitor (TKI) crizotinib did show effi-
cacy and benefit versus chemotherapy as a first-
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line treatment [1]; unfortunately, most patients
did relapse and had acquired resistance to that
drug [2]. We know that with ALK-positive dis-
ease, CNS progression is a big risk [3], with
[about] 30–40% of patients presenting with CNS
metastases at the time of presentation [4–7],
and knowing that over half of them will
develop CNS metastases if treated with
chemotherapy alone; so we need to find some-
thing that works better in the brain.

The second-generation TKIs that have been
approved in the first line, alectinib and briga-
tinib [8, 9], showed efficacy benefits over crizo-
tinib alone [5, 6, 10, 11], but still there’s that
risk of resistance to those drugs, where you
develop a resistance mutation, specifically the
G1202R resistance mutation [12].

Lorlatinib as a third-generation drug is a lit-
tle bit different because the basic science of it is
different, it’s a macrocyclic molecule rather
than a linear molecule, and it was really
designed rationally to try and penetrate the
blood-brain barrier more effectively [13, 14].
That is why it was designed, and it did get
approval in second- or third-line after pro-
gressing on at least one prior second-generation
ALK TKI, after it showed ability to salvage
patients who had been treated with these other
drugs [15, 16].

But the CROWN study, which was the lor-
latinib first-line study, was published just over a
year ago, and that again showed good benefit
over crizotinib in the first-line setting and
earned lorlatinib a first-line approval, similar to
alectinib and brigatinib [7, 17].

That’s sort of a fly through the history of
treating ALK-positive lung cancer, based on the
drugs we have available, but now comes the
hard part: we have all these different weapons:
which ones do we choose? And Erin, how do
you know what you’re going to use first, second
or third when it comes to using all these drugs?

EB: It’s not a straightforward question. In our
clinical experience I see a fair number of ALK
patients, and that’s always the first debate, now
that we have multiple effective first-line ALK
TKIs: when are we going to use lorlatinib versus
when are we going to use alectinib or briga-
tinib? Trying to figure out which patients

benefit is, I would say, one of our most common
clinical challenges in the ALK space.

When I look at the data for the three differ-
ent drugs, lorlatinib versus alectinib or briga-
tinib, I think there are a couple of things that
stand out. One of the big ones is, like you
mentioned earlier, we see a lot of brain metas-
tases in our ALK-positive population, and one of
the big failures of crizotinib was that patients
were progressing in the CNS [18]. What we
really saw that stood out to me in the CROWN
trial was this improved CNS efficacy, or CNS
progression-free survival, in patients with base-
line brain metastases with lorlatinib, so I feel
like that becomes an important consideration
[7]. If a patient has brain metastases, particu-
larly multiple brain metastases or ones where
you want to maybe avoid other therapies like
radiation, then I think looking at lorlatinib first
makes sense, because we saw significantly better
outcomes for those patients.

I think the other debate is, which is the best
drug? When I’ve talked with other oncologists
about this, and should we use the best—which
people typically define as the most effective—
drug first, or should we save that drug, because
in the case of lorlatinib we know that it’s
effective in two different settings: so CROWN
shows us it’s effective in the first-line setting [7],
we also know, based on the original approval,
that it’s one of the only drugs that’s effective
after other TKIs, including some of the other
second-generation TKIs [15, 16]. So historically
we start to think about that as it’s hard to parse
out which is the best drug. We’ve classically
looked at survival, and all of the trials with
alectinib, brigatinib and lorlatinib used pro-
gression-free survival as their primary endpoint
[5–7], so one of the ongoing debates is, should
we use the drug with the best progression-free
survival, like we think about in other lung
cancer settings [19, 20]? The other question that
I think is still developing is, what about overall
survival? How is that going to be affected by
your sequencing or by which drug you use first;
and that’s still a bit of an open question.

And then obviously the other big thing,
we’re treating real patients, so we want to know
what sort of side effects are these patients going
to experience, and how do we manage them?
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Todd, what has been your experience with
using lorlatinib and managing these adverse
events?

TB: Well, I’ve had the chance to use lorla-
tinib for a long time; I got to take part in the
first-in-human dosing of this drug, so I’ve had
patients on it for over 7 � years at this point.
What we see when we look at the CROWN data
specifically in that first-line population, half of
the patients, or 49%, on lorlatinib did have to
be dose modified [49% had AEs leading to dose
interruption and 21% had AEs leading to dose
reduction], but after dose modification only 7%
of patients had to come off lorlatinib because of
toxicity [7], so it may take a little bit more effort
on our part to manage that, but it is manageable
[21–23].

The side effects that we see with it [lorlatinib]
are a little bit different than what we see with
the other TKIs. Those common side effects we
see with lorlatinib are hypercholesterolemia
and hypertriglyceridemia [7]. There is also some
edema.

But what is probably the most talked about
are these CNS side effects that really grew out of
the Phase I/II study when we were doing
patients who’d had multiple prior TKIs and
some of them multiple prior brain radiations as
well [15, 16]. There are a lot of questions about
how we manage this and what these CNS side
effects look like. Commonly they are presented
as change in speech pattern, with almost a slo-
wed speech pattern, like think about playing a
record at 75%; it’s not word-finding difficulty so
much as the speech is slow. There were some
cognitive changes, some fuzziness of thinking,
which I think we typically would consider to be
‘chemo-brain’ if this were a chemo, and then
there were some psychotic events [e.g., hallu-
cinations] that happened with this drug [17].
They were pretty dramatic, but with all of these,
the important thing to remember is that almost
all of them do resolve, some without even
modifying the dose, some with dose hold and
some with dose reduction [17, 24]. Those are
the things we think about, and I tend to be
reassured that if we do see these side effects
develop, a simple dose reduction is usually
enough to manage it. The standard dosing for
lorlatinib is 100 mg once a day, and the first

reduction is down to 75 mg once a day, and the
second reduction is down to 50 mg once a day
[17].

That usually makes us as oncologists nervous
about, am I giving up efficacy if I’m dropping
the dose by half? We have seen [25] and I have
both the pharmacokinetic data and the patient
data to say that no, we still get great efficacy of
this drug, even if it’s 50 mg a day. In fact, I had
one patient on it for 3 � years at just 50 mg after
he required a second dose reduction, and he has
maintained a near complete response despite
that reduction. So, we can manage these [side
effects] quite well.

Have you seen any of these cognitive effects
in any of your patients, Erin?

EB: I have seen a little bit, not as much as I
maybe would have expected. I found that I was
noticing it more in some of my patients who
had the early access to lorlatinib. Much like
your clinical experience, we did have trials
available, particularly in the second-line and
beyond, for lorlatinib before it was FDA
approved, and so I had a few patients. One who
comes to mind was a woman who had been
heavily pre-treated and had brain metastasis at
the time that she went onto lorlatinib. We
noticed some kind of general cognitive slowing;
her husband, who didn’t always come with her
to appointments, reported that she was getting
a little bit confused at home. It sort of reminded
me of late effects of patients who have had
whole brain radiation, so my thought about it
was, we know this patient has brain disease, and
now they have a drug that’s actively in the
brain, and that seems to be triggering some of
the side effects.

I’ve not been seeing as much of it in patients
who were de novo, new diagnoses, without
baseline brain metastases. I think that also raises
a challenge for us as medical oncologists, as
when patients start developing maybe not
headaches but confusion or speech change,
maybe not so much mood either, are these
brain metastases or are these drug effects? My
experience has been that this drug is so effective
at controlling CNS disease that I think it’s still
on the differential, but it tends to be lower for
me to think that they have failed lorlatinib and
they are progressing in the brain than that
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lorlatinib is causing these side effects because
it’s in the brain, treating and/or preventing
brain metastases. I think we still have to have a
suspicion for brain metastases. I think as medi-
cal oncologists we tend to have a fairly low
threshold to get brain imaging, but I think we
also have to realize that sometimes a dose
interruption, and, if there is not improvement
with dose interruption or if there are recurrent
symptoms after re-challenge, then dose reduc-
tion of lorlatinib is typically enough to take care
of these side effects, like Todd mentioned. My
experience has been similar; that if we do need
to make modifications, patients tend to tolerate
it well.

You mentioned, Todd, that you’ve seen
some of the speech changes. Have you seen any
of the mood changes or psychosis in your
patient population?

TB: No, I have not seen much depression
with it; the slowed speech is probably the most
obvious thing. It’s hard, though, for us as
oncologists to pick up on some of those things,
especially practicing in Nashville, where some
patients just tend to have a slower speech pat-
tern than [in] the South. How do I tell if
somebody is a little bit depressed or not, in a
15–20-min visit once a month? I don’t know
about you, but I really try and get the caregivers
involved early on, to make them aware to look
for these things. Do you do that as well?

EB: Yes, I think that’s absolutely a great
point, talking to both the patient and the
caregiver in the beginning of treatment.
They’ve lived with these people, so they know
what to watch for as possible side effects. I like
to also make them aware that if they start to
notice side effects, that they need to let us
know. I’ve found sometimes patients or care-
givers tend to feel like this is going to be the
drug they need, so sometimes there is some
hesitancy to talk to us about side effects they’re
noticing, particularly if it’s things like mood
changes.

I think the other piece is letting them know
that it happens; if it happens, we can make
modifications; that the drug stays effective, but
we can help them feel more like themselves.
Like anything we do in oncology, education is
key. We know it’s not experienced by all

patients, but the patients who do have these
adverse events, it’s definitely well within our
wheelhouse to manage these with dose modifi-
cations, like we do for the other side effects we
see with the other TKIs.

Shifting gears a little bit, the other really
common side effect that I feel like as oncologists
we sort of stopped thinking about when we left
internal medicine is this issue of the hyperlipi-
demia. Hypercholesterolemia and hypertriglyc-
eridemia [are] happening typically early in the
course of treatment [21], so unlike the CNS
effects I feel like this is more of a lab abnor-
mality where patients aren’t noticing or feeling
anything different, but we did see that most
patients developed the side effects within the
first couple of weeks [21]. Most of them were
low grade but about 15% of patients [in the
CROWN trial] had Grade 3 or 4 hypercholes-
terolemia and a little bit higher incidence of
hypertriglyceridemia [7, 21].

How are you monitoring lipids and hyper-
lipidemia in your patients?

TB: I tend to start the conversation with the
patient when we’re talking about starting lor-
latinib to just tell them to expect that we’re
going to have to start treatment for their
cholesterol. I will certainly check it before we
get started. I usually check it 2 weeks into
treatment, a month into treatment and then
monthly thereafter.

I think about this much like I think about
managing hypothyroidism when patients are
on an immune checkpoint inhibitor. I don’t bat
an eye any more seeing thyroid-stimulating
hormone go from 4 to 0 to 25 in a month-long
period. What I will do is start them on Syn-
throid and keep going, so this is the same
thought process. We see that cholesterol starts
to rise, and most of the patients who had severe
elevations or Grade 3 or 4 elevations of their
cholesterol are the patients who—and I had a
couple of them—declined to start a statin; they
thought they’d be able to exercise their way out
of it or diet their way out of the hypercholes-
terolemia, and due to this mechanism, they
can’t, so they will need a statin.

I think that what we know is that the choice
of that statin is pretty important, based on some
cytochrome P450 (CYP450) interaction. Which
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ones do you use when you see this start to
happen?

EB: Like you mentioned, I feel there are a
couple of points there about the statin, so
which statin is important. Lorlatinib actually
has an interaction through CYP3A (CYP450
3A4) [26], so classically I would have gone to
drugs like atorvastatin, because that’s one I
became familiar with as a resident, but the rec-
ommendation is actually pitavastatin, pravas-
tatin or rosuvastatin, because they have the
least interaction with the CYP450 enzymes, so
have the least chance of drug-drug interaction
with lorlatinib [21].

For triglycerides, that can be a little bit dif-
ferent, and they actually recommend, because
of drug-drug interactions, fenofibrate, as being
the preferred choice there [21]. I think the other
important point is when you start the statin,
and I think there’s a school of thought, partic-
ularly if patients have baseline hyperlipidemia,
to think about starting a statin at the same time
we start lorlatinib versus, like you mentioned,
[regular monitoring]—I’ve gone 50:50, so I have
some patients where we talk about starting a
statin up front or, if they’re already on a statin,
potentially switching statins. Then, there have
been other patients where we will let them start
the lorlatinib and then typically we will see that
this hyperlipidemia starts to occur, and, if we
didn’t start a statin up front, we’re usually
starting a statin within the first month.

The other piece that makes it kind of unique,
besides the fact it’s just a lab—or maybe that is
what makes it unique—it’s primarily just a lab
abnormality, and I think I’ve only had one
patient where it got to a high enough grade that
we actually had to hold the drug, but for the
vast majority of patients they will run a some-
what high, Grade 1, Grade 2, hypercholes-
terolemia, have no symptoms and are able to
continue the same dose.

Thinking about our experience with these
drugs, if you had a friend who had just got
diagnosed with an ALK-positive non-small cell
lung cancer, what would you advise them to
think about doing first line?

TB: That’s pretty much the question we
always get—if this were your mum or your dad
or your brother, this is the ‘please guide me like

you care about me.’ I’d like to think that that’s
how we always guide all of our patients; it just
puts a bit more of a poignant tip on it when
patients ask us that.

I think there is no question in my mind that
if a patient presented with CNS metastases—my
best friend from college called and said, hey,
I’ve got this thing going on—if they had brain
mets (metastases) present, they would start lor-
latinib. There’s no question that alectinib works
well in the brain; it had like an 80% response
rate in the brain in the ALEX study [6], and
that’s similar to the lorlatinib 80% response [7].
But the difference I think is when you look at
that complete response in the brain, where it’s
20 or 30% maybe [38%] for alectinib [6], but it’s
71% for lorlatinib [7], so clearly a difference—
and again these are cross-trial comparisons,
which we’re never supposed to do, but we
always do anyway. But it does seem to be more
potent in the brain; so, if they had brain
metastases present at diagnosis, I think lorla-
tinib is the right answer.

Then, we get to that other part. My best
friend from college who’s, let’s say, early 40s—
I’d like to think we’re still early 40s—who is a
Certified Public Accountant and is terrified
about the thought of having brain mets. Then, I
would probably want to think about lorlatinib
in that case as well; again at 2.8% CNS pro-
gression at 1 year was all we saw. The Kaplan-
Meier curve for that is more like a straight line,
not a curve at all [7].

If it’s a 75-year-old who has it, and they’re
like ‘yeah, I suffered from depression’ or ‘I don’t
want to have trouble with my speech,’ maybe
that’s when you start to look at alectinib. Of
course, the biggest question in my mind, that I
don’t know we’re going to get a quick answer to,
is how do we best give each and every patient
the longest, good duration of benefit with good
quality of life? None of these drugs are curative,
so if I can stack drug A, then B, then C and get
10 years, does it matter if I get 7 years if I do
drug C first and then 2 more? We don’t know
those answers.

I use sports analogies a lot, and this question
of ‘do you use your best drug first?’ to me is, do
you keep Michael Jordan on the bench and
bring him in in the second half if you’re losing
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the game or do you put Michael Jordan in to
start the game and just never get behind? I sort
of think of lorlatinib as that: it’s the most
potent; it’s the best shot; so where do you want
to use that card, I guess.

EB: Yes, I think that’s an excellent point,
because I think the other clinical space where
we’re seeing it [this question of sequencing]
now is patients who started generally the sec-
ond-generation TKIs before the approval of
lorlatinib first line, and so I think there is defi-
nitely still a role for using lorlatinib second line.

Like you mentioned, on a case-by-case basis I
think you can sometimes make an argument
that you want to try one of the other TKIs first,
and use lorlatinib as salvage, because I think, as
you mentioned, the unanswered question is, if
we use lorlatinib as salvage are we going to
ultimately have a better overall survival, or the
opposite of that is, if we use lorlatinib first, what
comes next?

Whether you are using it first line or second
line, what are you usually doing as far as dos-
ing? I know with some of the older drugs like
afatinib, sometimes people were starting at a
reduced dose, like starting at the 30 instead of
the 40 because of toxicity. Are you doing any of
that with lorlatinib?

TB: I tend to not, and my rationale for that is
I feel very comfortable that if we see these
adverse reactions and we’re forced to lower the
dose, we can. More is usually better in treating
cancer, right? The more of the drug I can give,
the better my chance of having good efficacy.
My concern about starting it [lorlatinib] at a
lower dose, if I start a patient at 75 mg and she
does great for 2 months and we see a 50%
reduction in her tumor, what incentive is there
for me to raise that dose, to go to the recom-
mended dose? I’m probably not going to do it,
so what we don’t know then is, if I have to drop
it, I have to drop it and accept that there may be
some fall-off in benefit.

I still know that 75 mg is a good dose [for
lorlatinib], but does 100 mg, by virtue of being
more, does it last longer? Do we get a more
rapid cell kill? We just don’t know, so I hate to
give up the chance for more efficacy for the
concern of potential toxicity that hasn’t proven
itself to be there, especially when I know I can

just reduce the dose and the toxicity usually
goes away. How about you?

EB: I agree, I would say with all of the newer
[ALK TKIs]—alectinib, brigatinib and lorlatinib,
although we know brigatinib has a different
dosing schedule [9]—I agree with you. I think
we start, if we’re going to start the lorlatinib we
start at the full dose. I routinely do check-ins
around 2 to 3 weeks after starting, and I
wouldn’t say I have a low threshold. I tend to
start with dose interruption before dose reduc-
tion, knowing that we have something to step
down. I agree with you—I think it sounds good
in theory, but I think in practice it’s actually
challenging to dose escalate, because patients
are usually comfortable at the dose they’ve
started.

I’ve also found some patients are hesitant to
dose reduce, so sometimes that’s a different
discussion where you have to counsel them
about the fact that it makes sense to go ahead
and dose reduce—it still works; everybody ends
up at a different dose. I would say with almost
all the TKIs, I’ve found over time, I start at the
highest dose—most of my patients I feel like
over time will ultimately end up on at least one
dose reduction, but I like to get as much time at
the full dose as we can.

TB: Yes.
EB: What about the efficacy? When we’re

starting to think about lorlatinib versus the
other ALK TKIs, how do you think it stacks up
when we start looking at the data for survival,
and we’ve already talked a lot about toxicity?

TB: It’s hard—again, here’s this cross-trial
comparison thing. We have three studies, and if
you include the eXalt study with ensartinib,
four studies, looking at a second- or third-gen-
eration ALK inhibitor against crizotinib. All of
them are better than crizotinib, there’s no
question about that [5–7, 10, 11, 27]. Then, you
have to try and parse out, well, are they any
different?

I think if you look at two pieces of data that
came out of the first-line studies that may sug-
gest that lorlatinib clinically is better, one is the
hazard ratio for progression-free survival: for
alectinib, brigatinib and ensartinib we see a
hazard ratio of right at 0.5. That’s great, that is a
wonderful reduction in risk of progression; the
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hazard ratio for lorlatinib was 0.28 for the
blinded independent review [5–7, 27]. If [for
lorlatinib] you look at the investigator-assessed
[hazard ratio], it was 0.21, which is even better,
but in the blinded independent review, the
primary outcome was a hazard ratio of 0.28, and
that median PFS was not yet reached at the first
data cut at about 18 months, so it looks like the
progression-free survival is certainly not going
to be any worse than the second-generation
ALK TKIs [7].

I think you go back and look again at that
intracranial complete response rate: do I think
there is a big difference in a 1-mm residual
whatever on MRI versus a complete response?
Clinically, probably not, but if I can shrink
something from 5 to 0 mm, I’d much rather do
that than 5 mm to 2 mm and call it partial
response. I think that trying to look at those
clinically is probably the best we’re going to get
for quite some time, is looking across these
trials.

Now, let me ask you: if I blindfolded you and
had three patients on three different drugs, not
counting the pill burden or how many times a
day they’re taking it, just looking at toxicity,
would you be able to tell these drugs apart?

EB: I think it would be challenging, to be
honest, because there are some that are uni-
versal: so I feel the universal side effects are
things like GI upsets, to some degree a mild
hepatic toxicity, obviously we saw more of that
with crizotinib than we do with the newer
generation ALK inhibitors [5–7]. Then, [in] my
clinical experience edema has been problematic
for me, particularly in my older patients, across
the TKI spectrum.

I think beyond that if they had hyperlipi-
demia I’d definitely think it was the lorlatinib. I
do still like alectinib, because I feel it has, when
we look at the trial data, a favorable toxicity
profile. They did see slightly fewer dose reduc-
tions than we saw with the other TKIs, although
I feel like that is neither here nor there, but
ultimately the progression-free survival I think
speaks more than that [5–7].

Brigatinib we know has some unique side
effects; it’s one of the ones I’ve used the least
because of where it fell in getting approved, but
that one we know has the special dose

escalation because of this risk of early pneu-
monitis, so we’ve seen pneumonitis to some
small degree across all of the TKIs, but they saw
this unique pneumonitis side effect with the
brigatinib, so I feel like it would be challenging
[5, 8, 9, 17].

I think there are a couple where if it was a
blinded trial I might think, well, if they had
pneumonitis maybe it was brigatinib, or if they
had hyperlipidemia I’d think it was lorlatinib.
Otherwise, I feel they are all effective, all fairly
similar, and all of them, including lorlatinib,
really seem to be able to have a sustained dose
that’s effective. What have you thought?

TB: The hyperlipidemia is the dead giveaway
if you’re trying to guess which is which. I do
think you probably would see more of the CNS
side effects with lorlatinib, and that might stand
out. I think this is a great problem to have, as we
think about this ALK-positive treatment world:
we’re trying to decide between a drug [alectinib]
that works in 80% of patients in the brain [6]
and another drug [lorlatinib] that works at a
complete response of 71% of patients in the
brain, [and also] working in the other 10 to 12%
[7].

There’s not a wrong choice here. It’s how do
you sequence it and what’s important to you
about the side effects and toxicity, and it’s what
we’re comfortable with as physicians. It’s always
easier to give a drug that I know is easy to give
because I have to do less about it, and if this is a
new drug for me to give, maybe I’ve heard these
stories about depression and all that, and I’m
just like, no way, don’t need it, we’ve got alec-
tinib, we’ll go to that if we have to, but with just
a little bit of dose reduction it is pretty obvious
that we can manage this drug and the side
effects pretty well. I think it’s a wonderful place
to be, to have all these options for our patients,
not that we can’t get better, but we’re in a good
place, with lots of options for our patients.

EB: I just echo that I agree that with a lot of
good options, I think the key as we get newer
drugs like lorlatinib approved in the first line is
realizing that, like everything we do, there is
toxicity, but it’s nothing that we can’t manage
as medical oncologists, to keep moving the field
forward.
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TB: Yes, absolutely. Well, Erin, I think we’ve
touched on a lot of things during our talk this
morning. This has been a fun first podcast of my
life, so I hope you’ve enjoyed it. I think we’ve
got to talk about a lot of good stuff, and I hope
all those of you who are listening have found it
useful, and we look forward to doing more of
these.
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